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Nottingham Electric Light and Power 
Company, 789 
Paddington and Bayswater Electric Light 
Company, 466, 659 
Parker’s Electric Wire Corporation, 245 
Patent Electric Fire Lighter Company, 
160 
», Lithographic Zine Plate Com- 
Company, 433 
Peru Telephone Company, 434 
Pilsen-Joel and General Electric Light 
Company, 297 
Plymouth and District Pulsion Telephone 
Company, 245, 722 
Poole & White, 46 
Provincial Electric Light and Power 
Supply, 403, 531 
Railway Electrical Contractors, 18 
Schanschieff Electric Light and Power, 
Limited, 499 
Scottish’ House-to-House Electricity 
Supply Company, 658 
Sheffield ‘Telephone Exchange and Elec- 
tric Light Company, 245, 275, 722, 
Siemens Bros., 97 
South of England House-to-House fife. 
tric Supply. Co., 658 
re a Telephone Company, 
274 
» Staffordshire Electric Lighting 
Company, 563 
Stamford Hill, Tottenham, and Edmon- 
ton Electric Light and Power 
Supply, 408, 531, 594, 
Swan United Electric Light Co., 789 
Syndicate of Electrical Engineers, 337 
Taunton Electric Lighting Company, 
130, 594. 
Thorneburry Miners’ Lamp Company, 499 
Telephone Company of Austria, 274 
Tilbury Portland Cement Company, 297 
Trent Gas Engine Company, 72 
Vaughan-Sherrin Electrical Engineering 
Company, 244, 531 
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OrriciAL Returns.—continued. 
Western Counties and South Wales 
Telephone Company, 130 
a House-to-House Supply Com- 
pany, 466, 659 
Williamson Electrical Engineering Com- 
pany, 756 
Windsor and Eton Electric Light Com- 
pany, 97 
Woking Electric Supply Company, 722° 
Woolwich District Electric Light Co., 789 
Woodhouse & Rawson Electric Construc- 
tion and Main- 
tenance Com- 
pany, 722 
5; » United, 370, 594, 
Woodward, Grosvenor & Co., 756 
Yorkshire House-to-House Company, 659 
Offrel, Olof, on designing switches for 
electrical plants, 32 
Ohm, the, Suggestions towards a determi- 
nation of, by Prof. J. V. Jones, 311 
Ohm’s law, Experimental proof of, 117 
Ohio State Tramway Association, 770 
Oil engines, 735 
Okonite, 15, 241 
es Company, International, 1 
e shareholders, Good news for, 217 
Old and the new, The, 69 
», Students’ Association annual dinner, 
431, 
rf = Association, 498, 528, 625, 690 
< cinderella dance, 755 
Oldest electric tramway, 320 
Open to doubt, 175 
Opposition to electric lighting poles, 157 
O’Shea, L. T., on the effect of oxidation on 
the magnetic properties of man- 
ganese steel, 346 
Output of dynamos, 354 
Outside ye aie Telephone troubles from, 
8 
Our defences, 605 
»» ocean telegraph monopolies, 269 
Overhead and track wiring for electric 
railways, 590 - 
i conductor regulations, 656 
- lines, Notes on, by Stuart A. 
Russell, 489 
a telegraph wires, 3, 656 
so wires Bill, 36 


oy »» A householders’s views 
on, 31 

ay » London County Council 
and, 93 


and Board of Trade, 669 
Construction of, on electric 
railways, 608 
Owen’s College, Manchester, 528 
Oxidation, Effect of, on the magnetic pro- 
perties of manganese steel, by 
L. T. O’Shea, 346 
Ozone, Ernst Fahrig, the author of a paper 
on, 119 
» Electrical conductivity of air and 
the formation of, 60 
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ACHEN’S researches on polarised mer- 
cury, 484 
Pacific cable, The need for a, 203 
Paddington lighting, 127 
Paiste switch, The, 11 
Palace lighting, 294 
Palaz on influence of tension on insulation 
of cables, 485 
Palermo, Exhibition at, 243 
Paper, Pole finding, 157 
», tubes for underground work, 320 
Paris, Accumulator question in, 103 
»,  Hlectric fire accident in, 367 
» electric lighting companies, 755 
» Pneumatic telegrams in, 93 
Parliamentary notes, 686, 719 
Partnership, Dissolution of, Garbe, Lah- 
meyer & Co., Aachen, 89 


Ni Dissolution of, Ramsay and 
Walker, 129 
i Dissolution of, Shaw and 


Conolly, 187 

Pathological effects of the electric light, 383 

Patriotisin and telegraphy, 529 

Patents, ‘The Lane-Fox, 158, 215 

Pay station telephones, 241 

Pender gold medal, 654 

Peral, The, 242, 271, 296, 562 

- Pickernell, F. A., General remarks on tele- 
phone exchange construction and 
equipment, 471 - 


PrRsonaL— 
Abel, Sir F., 625 
Albright, Mr., 337 ~ 
Andrews & Co., Messrs. J. D. F., 591 
Bevan, Mark, 96 
Bennett, A. R., 244 
Cockburn, A. C., 271 
Grundy, Mr. A., 402 
Haes, Oswald, 465 
Howes, E. J., 367 
Jones, A. W., 561 
Kotinsky’s, Captain, marriage, 721 
Mavor, A. E., 16 
Pearce, J., 69 
Quicke, C. F., 15, 482 
Rayleigh, Lord, 754 
Trotter, A. P., 44 
Volk, Magnus, 561 
Peculiar accident in Edinburgh, 187 
Perpetual motion realised at last, 30 
Performance of similar systems of different 
dimensions, by W. Moon, 419 
Percussion cap lightning arrester, 215 
Permanent magnets, 287, 305, 346 
Perry, Nelson W., What constitutes a 
dangerous electrical current, 234, ¢9z 
Petroleum Engine Company, 202 
Phenomena, Microphonic, by A. M. Tanner, 
217, 272 
Phonograph, Use for, 128 . 
ae Company, New York, 271 


o Double cylinder, 368 

& doll, 158 

i toy, The Edison, 148 

e Toy and Automaton Company, 


The Edison; 187 
Phosphor Bronze Company, 334 
Photography, 720 
Photometer, Note on a new, by E. L. 
Nichols, 48 
5 A new direct reading, measuring 
from unity to infinity, by 
Frederick H. Varley, 361 
Photographs of water drops, 176 
Physical terminology, Some defects in, by 
A. E. Dolbear, 149 
Pictorial, 465 
Platinum, 44 
i Electro-deposition of, by W. H. 


Wahl, 48 
My Robbery of, 94 
5 thermometer, A comparison of a 


with some mercury thermo- 
meters at low temperatures, 
by E. H. Griffiths, M.A., 363 
Plymouth, Proposed electric tramway, 280 
P. M. G’s progress, 203 
Pneumatic telegrams in Paris, 93 
Poetry, Electricity and, 217 
Polarisation of the earth by heavy currents, 
by Charles Cuttriss, 332 
Polarising conditions in a galvanic battery, 
by A. E. Dolbear, 587 
Pole finding paper, 157 
Poles, Fareham electric lighting, 187 
»» Opposition to electric lighting, 157 
», ‘Telegraphic, used for advertising, 203 
Pollock and Macnab, 14 
BS C., on new safety lamp, 475 - 
Polyphone, The Zigang, 61 ° 
Poole & White, 128 
Popp compressed air system, 592 
Popularity of electrotechnics, 464, 497 
Portable electric safety mining lamp, 274 
Port-electric system, 522 
Portman Rooms, Lighting the, 94 
Portsmouth New Town Hall, 719 
i electric light, 185, 273, 316, 333 
Postmaster-General and post office meet- 
ings, 113 
Postmaster-General and the case of senior 
telegraphists, 431 
iF » Report of, 433 
Postmen’s strike, 350 
Post office jubilee, 13 
Ns and electrical disturbances, 355 
Practical problems, 516, 685 
Prague electric lighting, 334 
Praise-all policy, 45 
Preece dynamo, The, 93 
» W.-H., on the sanitary aspects of 
electric lighting, 247 
on the character of steel 
used for permanent mag- 
nets, 305, 346 
on the form of submarine 
cables for long distance 
telephony, 309 
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Premature announcement, 702 
Prentice magnetic cut-out, 582 
Presentation to Mr. A. R. Bennett, 528 
Prevention of accidents from electric cur- 
rents, 287 
of vibration in lamp filaments, 
157 
Price of incandescent lamps, 590 
Priestman’s petroleum engine, 463 
Primary battery, 4 
batteries, Improved fluid for, 128 
5 ane The claims of, 216 
Prison lighting, 241 
Private electric lighting, 295 
house lighting, 214 
» lighting on a large scale, 242 
Prize, 14 
Proceedings of the Board of Trade, 145 
Professors on the technical press, 734 
Progress of civilisation, 530, 737 
of telegraphy in Austria, 263 
Promotion of new companies, 95 
Proposed electric tramway at Plymouth, 
280 
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lighting of Manchester Town 
Hall, 274 
= telegraph subsidies and the 
London press, 128 
Prospectus making, 31 
Protection of buildings from lightning, 416 
Provisional orders, 560, 656,690 ~ 


~Pumpelly, J. K., on the management of 


accumulators, 8 
UACKERY, electropathic, 217 


Quanti est Sapere. 754 
Queen, J. W., 216 
Quiet rubber, 511 


AILWAY accidents for the year 1839, 
352 
Bill, Central London, 69 
contracts, 95 
Electric, in Sweden, 214 
Liverpool electric, 238 
= New cable, 177 
rn Ryde Electric, 215 
service electric light as 
applied to, 257 
signalling apparatus, Im- 
proved, 88 
stores wanted, 591 
Hs Telegraph Engineers, 296 
Rashleigh Phipps and Dawson, 243 
Raw hide gear, 44 
Reading library, Electric lighting, 366 
Real electrical locomotive, A, 187 
Recent determinations of the absolute re- 
sistance of mercury, by: R. T. 
Glazebrooke, 340 
interruptions and repairs to sub- 
marine cables and land lines, 214 
Record, 414 
>» of dividends, 157 
Reduced to the ranks, 720 
Reduction in the price of tubes and fit- 
tings, 4.02 
Refusal of a concession for an electric tram- 
way, 319 
Regulations, Board of Trade, 71 
Regulator, New, for constant current 
dynamos, 91 
a for accumulator, 788 
Reichenhall central station, 179 
Relative cost of gas and electricity in 
cotton mills, 325 
3 position of gas and electric light- 
ing, 233 
Remedy for vibration, 401 
Removal, 128, 464, 591, 689 
Renard’s voltaic cell, 151 
Render unto Cesar, 575 
Report of the committee on electrical 
standards, 365 
Reporting base-ball, 401 
Researches on the action of electricity upon 
certain gases, 326 
3 Recent, on electrical conduc- 
divity of liquids, 647 
Resistance variation in carbon, 241 
REvIEws— 
Derivations of Practical Units, by Prof, 
H. S. Carhart, 77 
Dictionnaire d’Electricité et de Mag- 
netisme, by Julien Lefevre, 525 
Electric Bell Construction, by F. C. 
Allsop, 688 
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REvIEWs.—continued, 
Electric Light, its production and its use, 
y G. W. Urquhart, 717 
ae Light and the Lamps, Carbons 
and Illuminating bodies 
hitherto employed, by Dr. A. 
Urbanitzky, 154 
is Light Fittings, a Handbook for 
Working Electrical Engi- 
, neers, by G. W. Urquhart, 249 
cf Light Popularly Explained, by 
A. Bromley Holmes, 688 
Electrical Engineer’s Pocket-Book, by 
H.R. Kempe, 153 
Elementary Manual of Magnetism and 
Electricity, by Andrew Jamieson, 
586 
Galvanic Batteries, Accumulators and 
Thermo Batteries, &., W. Ph. 
Hanck, 154 
Illustrated Catalogue and Formule, 
Crompton & Co., 270 
Inventions and How to Patent Them, by 
Eustace Smith, 77. 
Journal of the Institution of Electrical 
Engineers, 77, 185,399 
Labour Movement in America, by 
Richard Ely, 249 
Lecgons sur lElectricité professée a 
VInstitut Electro-Technique Mon- 
tefiore annexé 4 l’Université de 
pl par Eric Gerard. Tome II, 
270 


Magnetism and Electricity, 
Spencer, 586 
Physical Notes, 688 
Practical Manual of the Installation of 
the Electric Light, by J. P. 


by J. 


Ansey, 525 
», ~ Electrical Notes, by W. Perren 
Maycock, 688 
a Inorganic Chemistry, by E. J. 
Cox, 586 ~ 
Rules for concentric Wiring of 
Buildings and Ships, by J.D. F. 
Andrews, 494 


Sound, Light, and Heat, by J. Spencer. 
586 


» ~ Serew Threads and Methods of 
Producing them, by Paul Has- 
luck, 398 
Tables to Find Working Speed of Cables, 
by Arthur Dearlove, 526 
Traite d’Electricité et de Magnetisme, by 
A. Vaseley, 525 
Water Purification for Manufacturers 
and Steam Users, by Sawrey and 
Collet, 399 
Working and connections of electric tele- 
graphs, 525 
Year Book of Commerce, Kenric Murray, 


Revolution in copper, 432 
» . in the copper manufacturing 
industry, 381 
Ries electric traction increasing system, 193 
Right of monopoly, 355 
Rival systems, 4, 31 
Robbery of platinum, 94 
Rodman’s combination switch, 576 
Royal Agricultural Show, 21 
» Jubilee Exhibition, 128 

Royce, F. H., & Co., 44 
Rubber, Advance in, 401 

i belt, Choosing a, by Robt. Grim- 


shaw, 172 ¥ 
Pe exportation from Para, 242 
G New use for, 214 


Rubicon passed, 735 
Rules, Fire Office, 69, 216, 231, 289 
a pe Pisks oly 
» and regulations, Fire, 114 
» and regulations of the New England 
Insurance Exchange for electric 
. lighting, 799 
Runaway car, 463 
Running alternators parallel, 464. 
Russell, pee A., Notes on overhead lines, 


Russia, the alternating system in, 45 
Ryde electric railway, 215 


SPIN E, W. C. and Trowbridge, J., on 
electrical oscillations in air, 448 
Salzberg electric traction, 153 
Sanitary aspects of electric lighting, by 
W. H. Preece, 245 


San Salvador, Telegraphy in, 187 
r » Telephony in, 187 
Sax, Julius, 241 
Saxony, Electrical enterprise in, 96 
Schanschieff Electric Light’ and Power 
Company, 334 
Scientific reporting, 29, 59 
Sea, The telephone at. 272 - 
Seasonable caution, 402 
Secondary batteries, 69, 85 Be 
Ps batteries, additional notes, by 


Dr. Gladstone and Hibbert, 
W., 760 


» * * cells, 288 
by W. J. S. Barber Star- 
key, 304 


29 ” 


Secretan, M., 560 

Seeing by Electricity, 5, 13 

Selenium cells, experiments with, by Shel- 
ford Bidwell, 792 

Sensational reporting, 68 

Shand, R., on electricity meters, 677 

Share list of electrical companies, 20, 47, 
74, 135, 161, 192, 220, 245, 275, 338, 
370, 404, 486, 468, 591, 532, 565, 
597, 630, 661, 692, 726, 750, 788 

Sheerness, Probable electric lighting at, 243 

Sheffield lighting, 68 

Ships’ cable, 296 

Ship lighting, 295, 400 

a » plant, 197, 270 
» Wiring, 368, 412 

Siam electric light, 271 

Siamese telegraphs and telephones, 271 © 

Siemens & Halske, 559, 590 

Signal, Locomotive telephone, 93 

»  Morgan’s electric, 95 — 

», station, Tory Island, 185 
Signalling apparatus, Electrical, 232 
Improvement in rail- 

way, 88 
= As New marine, 13 
Signs of the tia es, 528 
Simple as A B C, 735 
Sims-Edison torpedo, Experiments with, 181 
Simple pole finder, 590 
Slight drop, A, 16 
Small capitals, 44 
Smithfield Club show, 712 
Smoke abatement, 4 
Smoking concerts in favour, 754 
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Societrzes & InstiTUTIONS— 
National Telephone Co.’s Exchange, 637 
Physical, 26, 654, 761, 792 
Royal, 27, 625, 653, 687, 656, 754 
Electrical Engineers Conversazione, 627 
Institution of Electrical Engineers, 15, 
78, 105, 137, 165, 197, 529, 561, 591, 
627, 650, 662, 698, 714, 759 
Institution of Electrical Engineers Stud- 
ents Association, 626 
Institution of Civil Engineers, 499 
Royal Institute of British Architects, 562 
Philosophical Society, 626 
Royal Society’s medal, 690 
Sofia, Tenders for lighting, 153 
Something wrong, 400 
i out of nothing, 606 
South Africa Telegraphs, 96 
Southampton, Competitive electric lighting 


at, 68 
“e Electric lighting at, 185 
rp Corporation and the electric 
light, 242 
$3 Electric Light and Power 


Company, 528 

South-east London electric lighting, 94 
Southend electric tramway, 158, 224 
Spain electric lighting, 242 

», and Morocco cables, 294 
Spanish cable (new), 156, 214, 243 

y Atlantic cable again, 214 
Specific resistance of copper, by T. C. Fitz- 
patrick, 357 
Spectacular effect, Electricity for, 271 
Sport, Electrical aids to, 159 
Sprague motor, Use of, 43 
Standard specifications for electrical plant, 9 
_ wire resistance, 767 

Standards, Electrical, 286 
State control, 57 

” ” and telephony, 115 

» Telegraphists and the, 96 
Statistics, North American electrical light- 

ing, 217 : 

Steam pipe covering, 465 


iss. Silvertown, 528, 561, 690 


Steel, The character of, used for permanent 
magnets, by W.H. Preece, 305, 346 
Steno telegraphy, 66 
Stockholm electric lighting, 335 
Storage batteries, 543 
Frankland’s researches 
on the chemistry of, 204. 
. ry High potential, 233 
» cars, 495 
» battery explosions, 481 
Storehouse of knowledge, 657 
Storms and electric wires, 12 
Story of laying a cable, The, 368 
Street cars, The work of, 186 
» Castleford lighting, 400° 
Street names read at night, 217 
Street railway men in convention, 422 
v4 > » at Buffalo, 581 
Strike in America, 241 
St. Pancras electric lighting, 15, 94, 127, 156 
5 vestry, 96, 126 
Submarine cables, 217 
The French, 4 
The form of for long 
distance telephony, by 
W. H. Preece, 309 
1888-89, Interruptions 
and repairs to, 212, 271 
and land lines, interrup- 
tions and repairs, 214, 271 
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» 29 
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navigation, 96 

Py, telegraphy threatened, 217 
Subway, explosion, Another, 607 

Bs for pipes and mains, 560 


eK rentals, 498 
os work, New York, 333 
Sugar fraud, Electric, 96 
Suggestion, 519 
Sunbeam lamp, 334: 
Supply of rare metals, 481 
Sutton, Henry, on tele-photography, 549 
Sweden electric railway, 214 
» and Norway, Telephone in, 141 
Swinburne, J., on compensation of alter- 
nating current-meters, 
506 
on the effect of direct and 
alternating pressures on 
the human body, 348 
on high vacua, 505 
and Bourne, W. F., on 
testing iron, 345, 346 
Switch, the Paiste, 11 
Switches, for electric plant, Designing, by 
Olof Offrel, 32 
Sydney, Electric lighting at, 185 
Synchronising alternate current machines, 
Method of, 148 
Syndicate, The Villard, 71 
zs Electric Tramcar, 399 
Synthetic study of dynamo machines, 38, 
206, 356, 545, 772 
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AIL of a lame fox, 573 


Tanner, A. M., On electric blow pipes, 321 
On microphonic phenomena, 
217, 272 
On Trevelyan instruments 
as microphones, 221 
as » Onvarying the force of an elec- 
tric discharge by differ- 
entially compressed car- 
bon powder, 249 
Trevelyan instruments elec- 
trically operated with car- 
bon rockers, 279 
On evolution of the micro- 
phone, 612 
Tapping holes in porcelain with _ fine 
threads, 626, 720 
Tatum, Dr. Edward, Further notes on the 
causes of death by electricity, 121 
Taunton dynamo, The, 61 
Technical education, 14 
Telegram paper, 70 
Telegrams, Delivery of, 229 
x Pneumatic, in Paris, 95 
TELEGRAPH, TELEGRAPHS, TELEGRAPHIC 
AND TELEGRAPHY— 
accumulators in, 271 
African service, 368 
Austria, Progress of, in, 263 
Breakdown of telegraphic arrangements, 
771 
cable construction, 497 
cable, Laying the Tory Island, 69 
cables and earthquake shocks, 70 
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TELEGRAPH, TELEGRAPHS, ‘T'ELEGRAPHIC 
AND TELEGRAPHY.—continued. 
cable question, 274 
in the Chin-Lushai expedition, 336 
China and Japan, 187 
_ clerks and their grievances, 42 
», and the new science, 67, 129 
ns >» Quin testimonial, 646 
» Conference of, 441 
» Present position of, 456 
» Strike of, 498 
communication with Hrance, 498 
competition in the West Indies, 777 
convention, Chinese, 367 
Death of an American, 242 
ss Swiss director of, 14 
department of Queensland, 453 
Dundee, 272 
engineers, Railway, 296 
expenditure, 755 
Fast, 71 
French telegraph and telephone Budget, 
696 
Henley’s works, 560 
Indian, 378 
Italian statistics, 662 
monoplies, Our ocean, 269 
_ Nicaragua Canal and, 433 
office destroyed, 95 
poles for advertising purposes, 203 
projected new lines, 671 
Russian, 755 
San Salvador, in, 187 .- 
scheme, Delay in applying, 320 
semaphore, 560 
service, 231 
ry and Mr. Gladstone, 708 
Siamese, 271 
South African, 96 
South Australian conference, 616 
steno, 66 
subsidies and the London press, 128 
. submarine, threatened, 217 
superintendent killed, 402 
and the State, 96 
T'ransatlantic, Influence of electric rail- 
roads on, by C. Cuttriss, 222 
Use of, 655 
visual, Is it ? 186° 


TELEPHONE, TELEPHONES, TELEPHONY, AND 
TELEPHONIC— 
America, in, 421 
appointment, 658 
Benwell murder and the, 368 
Berlin- Warsaw, 127 
between Germany and Switzerland, 720 
cable, channel, 95, 482 
5 laying, 401 
cables, 407 
call boxes, 14 
Canadian, 656 
church service by, 401 ., 
communication with lighthouses, 689° 


es 495 

5 between London and the 
Provinces, 70 

5 between London & Paris, 


176, 294 
Manchester and 
Dudley, 44: 
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competition in, 641; -.. 
Congo, on, the, 3355 691 
contracts, bys, 273 
Distance-of, working, 447 
electric tramways.and; 354 
exehange, the(teorgetown, 289 
extension of iri ‘Hampshire, 44: 
gol 89 9 vy IDySouth Wales, 721 
experiment (new); 367 
Field’s.make and break, 210 
in France, 562, 593. ,,, 
French, 368 
P and the State, 71 
general remarks on exchange construc- 
tion and equipment, by F. A. 
Pickernel], 471 
Glasgow telephone, 719 
Government and, 626 
Improvements in switchboards, 488, 523 
induction coils, 357, 369 
insulators, Breaking, 68 
in Great Britain, 295 
in Iceland, 739 
in Italy, 44, 70, 401 
in New York, 462 
in the North, 495 
in Parisian suburbs, 529 
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TELEPHONE, TELEPHONES, [TELEPHONY AND 
TELEP HONIC.— continued, 
in Russia, 626 
licence, 451 
long distance, 560 
The form of submarine 
cables for, by W. H. 
Preece, 309 
He in Italy, 591 
management, 788 
monopoly in Germany, 215 
' music by, 272 
Matual Company, Licence to the, 115 
_ Paris complaints against telephone work- 
ing, 529 
Paris and London, 590, 656, 719 
Paris telephones, 580 : 
pay station, 241 
popularising, 721 
reaction, A novel, 336 
San Salvador, in, 187 
Scotland, 463 
sea, at, 272 
Siamese, 271 
signal, a locomotive, 93 
State control and, 115 
Submarine, 671 : 
submarine communication, 465, 
Sweden, 464 
Sweden and Norway, 141 
switchboards, 691 
Telephone, 766 
transmitter, adjustable, 88 
troubles from outside circuits, 87 
underground, in Germany, 591 
Vienna, 562 
West Indies, 214 
wire, 271 
wires, duplication of, 355 
working, 4.4.7, 592 
Telephonic specific inductive capacity, by 
W. W. Jacques, 452 
Tele-photography, by H. Sutton, 549, 
Telpher and electric railways at the Edin- 
burgh Exhibition, by E. Mannville, 
and J. G. Statter, 457 
Telpherage at Edinburgh, 16 
Tempered copper, 766 
Tenders wanted, 69, 157, 385, 590, 625, 657 
is for lighting, 215 
» Sofia, 153 
tension, High and low, 150 
Teplitz, electric lighting, 408 
Tesla motor driving Hercules coal mining 
machine, 268 
5» On sound views, 625 
Tesla’s new alternating motors, 207 
testimony, Expert, 87 
Testing cables, 187, 216, 242 
+ of insulated wires and cables, 671 
» iron, by J. Swinburne and W. F. 
Bourne 345, 347 
Theatrephone, 625 
Thermo-electricity, Researches in, by 
Messrs. Chassagny and H. Abra- 
ham, 769 
Thermometer, A comparison of a iii 
with some mercury thermometers 
at Jow temperatures, by HE. H. 
Griffiths, M.A., 363 
Thelford, Electric light at, 44. 
Thunderstorms, 175, 195 
to order, 270 
Thurston, R. H., On high-speed engines for 
electric lighting, 238 
Thompson, Prof. Silvanus P., On the electro- 
magnet, 296, 327, 372, 405, 437, 
469, 502, 533, 566, 601, 631, 647, 
680, 727, "744,, 783 
aN Prof. Silvanus P., On an illustra- 
tion of Ewings. theory of 
induced. magnetism, 760 
33 Prof. Silvanus P., lectures on elec- 
tric meters, 334 
Thomson’s, Prof., latest dynamo, 179 
ss » electric meter, 180 
» new dynamo, 214 
Thomson, Sir W., On contact electricity as 
presented by the multicellular 
electrometer, 303 
5 Sir W., On anti-effective copper 
in parallel conductors or in 
coiled conductors for alternate 
currente, 808 
¥ Sir W., On alternate currents in 
parallel conductors of homo- 
geneous or heterogeneous sub- 
stance, 314 
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Thomson, W., Notes on the vulcanisation 
and decay. of India-rubber, 360 
Tiverton electric lighting, 367 
Too modern, 176 : 
Torpedo, Experiments with the Sims- 
Edison,.181 
Torpedoes electric, 175 
Tory Island cable, 14, 243, 272 
3 = » Laying the, 69 
~ signal station, 185 
Traction, Accumulator, 5 
aS Cost of accumulator, 37, 271 
Hs Electric, 44, 69, 187, 355, 385 
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THE INTERNATIONAL OKONITE COM- 
PANY, LIMITED. 


“‘ CERTAINLY the person who is able to rate at their 
true worth the statements in prospectuses is very rare. 
We have no time to go to Vancouver’s Island to learn 
whether the coal from there has the alleged percentage 
of carbon, and we should be no wiser if we went. 
We are not accountants ; we must take for granted as 
true the assertion that the output or turnover was such- 
and-such, and the reserve fund is so-and-so. No one 
questions all this, so far as direct positive averments 
are concerned, There is the cleverly drafted, 
skilfully baited prospectus ; no one can lay a finger 
upon a phrase therein personally pledging anyone con- 
cerned in issuing it. Anybody who cares to 
inspect contracts, more or less intelligible, . may 
find out the facts for himself. Everyone knows that 
there will be no such examination. Subscriptions will 
be made solely on the strength of the names of the 
directors or promoters. They are the bait, and they 
know it.” 

We quote the above from an article entitled “ Limited 
Liability in Morals,” in our political and critical con- 
temporary, the Speaker. To those interested in the 
subject we can recommend the perusal of the entire 
article, which appeared in the issue of Saturday last. 

On Monday was published the prospectus of the Inter- 
national Okonite Company, promoted by Woodhouse 
and Rawson United, Limited, one of whose directors 
(Samuel Pope, Esq., Q.C.) is on the board. The other 
directors are Lord Greville (chairman of Eastman’s, 
Limited, a recent Stock Exchange success which it is 
of value to mention); Sir Alexander Armstrong; H. 
Dobree, Esq.; Major Charles Jones and Sir William 
Davies ; Sir Rawson Rawson and Lord Aberdare being 
trustees. 

At the head of the prospectus is a statement of the 
average dividends paid for the past 6 and 13 years 
respectively by, and the present market price of the 
Shares of, the Silvertown Company and the Tele- 


graph Construction and Maintenance Company. The 
capital is £340,000 in shares, and £100,000 in deben- 
tures, and the object is to purchase and extend the 
businesses of the Okonite Company, of New York, 
and Messrs. Shaw and Connolly, of Manchester. 
Okonite is described as “a valuable compound 
prepared and applied by special processes,” and 
there is a statement of the manifold virtues which the 
Okonite Company claim for their products. The pro- 
spectus, as advertised, does not detail the reports of Sir 
Wm. Thomson and Dr. Hopkinson ; but it states that 
it is “mainly on account of the high qualities of 
okonite wires and cables that they have consented to 
accept the responsible post of consulting engineers to 
the company.” There are evidently other considera- 
tions, but they take quite a secondary place. 

Then follows a description of the American factory, 
with particulars of its water-power and rental therefor ; 
an accountant’s report, which shows that the company 
has done a very satisfactory business for the past three 
years, with a remarkable increase in the last one. A 
momentary divergence takes us from accomplished 
facts into the region of “ estimates,” to which we need 
not now refer, as we have a larger instalment later. 
Mr. F. L. Rawson, having been sent out by the vendor 
company, reports that from “information he obtained,” 
and persons he saw, he “became convinced that 
the business was of high class, the works and products 
excellent, and those connected with the company 
were men of probity and commercial standing ”— 
a gratuitous testimonial which we hope they will ap- 
preciate. 

The English business is acquired on the guarantee 
that the books, “when examined by the company’s 
auditors shall give the results stated by ” the proprietors 
to the directors, i.e., over £4,000 last year, and for this 
year at the rate of £6,000 per annum. Considering the 
detail with which the American profits are set forth, 
and the certificate thereon, there is something wanting 
in the statement relating to the English business. 


“The company’s auditors ” took steamer for New York, 
B 


THE TELEGRAPHIC JOURNAL AND 


? ELECTRICAL REVIEW. 


[Juuy 4, 1890. 


or the New York books were sent to London. Why 
couldn’t they take the train to Manchester, or the Man- 
chester books be sent to them ? What is the nature of 
the “ guarantee ?” 

There are the usual baits of probable subsidiary 
companies, and powers to pay interim dividends. 

After particulars of management, its complicated 
remuneration, and a statement that the present 
holders of the business have agreed to retain £100,000 
worth of shares for four (with such prospects the 
wonder is they do not make it forty) years, there is 
given in considerable detail an estimate of future profits, 
which “is based on the information supplied by the 
Okonite Company of America, and Messrs. Shaw and 
Connolly, to the directors.” Estimates are given sepa- 
rately for the present and three following years, accord- 
ing to which the debentures are always to get their 6 
per cent., the preference shares their 8 per cent., and 
the ordinary shares their 15 per cent., with occasional 
bonuses in addition for everybody but the poor deben- 
ture holders, leaving surpluses of a very improving 
character, which are conveniently summarised, and go 
towards an extra bonus. We think this extra bonus 
sufficiently shadowy to render it unnecessary for us to 
set it forth in detail. The purchase price has been 
fixed at £224,990—£113,330 in shares, £33,300 in 
debenture, and £78,360 in cash. The average profits 
of the American business for the three years is £14,000 
perannum. There is no material for an average of the 
English business, but taking the figures “ guaranteed ” 
for last year’s profits (£4,000), we have £18,000 per 
annum for the profits of the combined businesses. The 
company purchases these at the rate of 44 years’ pur- 
chase in cash, 12 years’ purchase in debentures, 
and nearly 64 years’ purchase in shares; altogether 
about 125 years’ purchase. Or, if we do _ not 
take an average, the purchase price is at the rate of 
eight years’ purchase on the business of 1889. 

It seems to us the directors might have omitted some 
of the matter in the prospectus in order to find room 
for expert testimony that 125 years’ purchase on the 
average of three years’ business, or eight years’ pur- 
chase on one exceptional year’s business, is a fair and 
reasonable rate; or they might have profitably stated 
that if they were buying the businesses in their 
private capacity they would have jumped at the oppor- 
tunity. 

We do not overlook the fact that the purchase 
includes such tangible assets as buildings and ma- 
chinery, as well as such intangible ones as processes 
and goodwill. We should have preferred to separate 
the wheat from the chaff, but the prospectus does not 
give us an opportunity of doing so. We have not 
deducted anything on account of patents, though the 
new company purposes providing £1,000 a year for 
depreciation. No details are given regarding these 
patents, so that we cannot form any idea whether the 
American Company is right in deducting nothing, or 
the English Company making unnecessary sacrifices in 
deducting too much. 

Under the circumstances, it may be matter for regret 
that over £110,000 is left for “ working ” capital. 


The accountants “examine and report,” the experts 
“‘ report,” Mr. Rawson “ becomes convinced,” the Oko- 
nite Company “claim,” Messrs. Shaw and Connolly 
“ guarantee,” and “estimates are based on informa- 
tion.” With all this, however, are the directors free 
from responsibility ? We think not. What is the 
general effect produced on the average investor un- 
familiar with electrical enterprises by a perusal of the 
prospectus? Being told that the India-rubber Com- 
pany has paid an average of 13 per cent. during the 
last six years, is he’expected to enquire whether it has 
always paid that munificent dividend ? When it is 
stated that the Telegraph Construction and Mainte- 
nance Company has paid 20 per cent. per annum for 
a number of years, is he to assume that the Okonite 
Company starts with the same valuable connection ? 
Do the directors wish him to understand that the 
Okonite Company either can or will be engaged in a 
similar business to either of these companies ? 
When an estimate of future profits is given in 
such detail as to occupy, more or less, 100 lines 
in the Zimes newspaper, and contains the import- 
ant “ Note” that “the calculations of dollars into pounds 
are made at $4.85 to the £ sterling,” is the intelligent 
Briton expected to arrive at the conclusion that the 
estimate is purely imaginary and absolutely valueless, 
or is he expected to be impressed with “15 per cent. ?” 

The promoters and directors cannot shift the re- 
sponsibility for the publication of such an estimate 
and the inference to be drawn from it. Mr. Samuel 
Pope, Q.C., in his capacity of Chairman of the 
English Association of American Bond and Share- 
holders, has surely had some experience of disappointed 
hopes in limited companies. Sir Alexander Armstrong 
has been connected with some electrical concerns. He 
might perhaps ‘give his colleagues some information 
bearing on the question of estimates and results—the 
relation of prospectus to performance. The directors, 
as a body, must be aware that businesses have their 
ups and downs. The Okonite Company has had its 
ups—very good ones. Is it absolutely impossible that 
there should be an alteration in the direction of the 
curve ? Is it possible that the sale to, and manage- 
ment by, an English company may in any degree affect 
the continued successful working of the American 
business ? 

We are not concerned with the quality of the ma- 
terial itself. The development of the American com- 
pany would imply that either it must have some 
considerable merit or the business have been well 
managed—perhaps both. 

Placed upon the market in a business-like manner, 
we would have heartily welcomed Okonite. As it is, 
we can but condole with it in its misfortunes. To be 
expected to pay a dividend on a capital of £440,000, 
with an expensive organisation and ornamental di- 
rectors, would appal many better substances than 
Okonite. We hope it may be equal to the occasion, 
and that our fears of disaster for the company may be 
mistaken. 

We think that the shareholders of Woodhouse and 
Rawson should recognise the value of the permanent 
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staff in carrying on what is generally understood to be 
its “legitimate” business, for we do not see how the 
directors and managers can well spare for details any 
of the time which must needs be occupied in the pro- 
motion of companies from copper-deposition to co- 
operative stores. With the interest of the electrical 
trades at heart, we would suggest to them the selection 
of one or other rdéle—electrical supplies or company 
promotion. We fear they will find that the combina- 
tion is not consistent with sound business on a perma- 
nent basis. If they should decide to give up the 
company promotion department, we should not regret 
it. We have no desire that electrical affairs should be 
placed before the public in a form which is at least 
misleading, and which must almost inevitably produce 
disappointment to the investor and detriment to the 
electrical profession. 


A correspondent sends us the following :— 

“ Full information is given in the prospectus as to the 
business of the two concerns, and the opinion of an 
expert is quoted as to the desirability of acquiring the 
American business with the view to its extension by 
means of acompany. The expert who went over to 
the States to examine into the value of the manufac- 
ture of okonite and the business of the concern is, I 
learn from the prospectus, the managing director of 
the company who are now promoting the new under- 
taking. 

“The profits of both undertakings are given during 
the past few years, and the estimates of the future 
profits are given on a considerably-increased scale, and 
the dividends to be derived are fairly compatible with 
the case if no other wire but okonite was ever used. 
There is one point in the estimates of the future profits 
I should like to draw attention to, as it has an im- 
portant bearing upon the actual amount which should 
be realised. In the prospectus it states, ‘there is every 
reason to believe that in the near future, when okonite 
covered wire can be obtained in England for home 
consumption and export to other countries, the profits 
from the English branch will equal, if not exceed, 
those of the American.’ Okonite wire has been before 
us in this country, and of late has been pushed for- 
ward by a well-known firm, and, I believe, its use 
has been extended ; for all this portion of the business 
and its increase the American factory turns out the 
wire, and the present and future profits are credited 
to the American factory, not only now, but in the 
future. The okonite wire will soon, according to the 
prospectus, be manufactured here, and the business 
is expected to be large ; the Hnglish profits are therefore 
increased by the home consumption of home-manufac- 
tured wire, instead of obtaining it from the States ; but 
no alteration has been made in the prospective profits, 
on account of the American branch losing all the 
British, and, probably, European trade. In fact, the 
American branch is calculated to yield an increasing 
profit on business now shipped here, which will, 
according to their own showing, be taken away from 
them by the English factory. 

“It may not be valueless to point out that the com- 
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pany is formed to acquire the business of the Okonite 
Company, and to extend this special insulation. The 
patents in connection with this wire are for various 
modes of manufacture, and the material called 
‘okonite’ is a compound in which rubber plays the 
most important part ; the combination is a secret, and 
is therefore valueless from a monetary point of view.” 


OVERHEAD TELEGRAPH WIRES. 


THE small majority of three, by which the London 
Overhead Wires Bill was recently rejected, seems to 
show that opinions on the subject are pretty equally 
divided, and that it was a mere chance that turned the 
balance against the measure. The Bill conferred upon 
officials of the London County Council powers of com- 
pulsorily entering upon private property at any time 
for the purpose of putting up wires and inspecting 
them ; and, with the usual exaggeration, many of the 
speakers drew pictures of the terrible and outrageous 
infringements of private rights which would ensue if 
freedom of access were given to workmen to the roofs 
of houses to place new poles or repair wires. One 
member stated that since he had given a telephone 
company permission to put a wire over his house, 
it “had never been his own. The inspectors were 
always in and out, his stair carpets were worn, and 
his silver had to be constantly locked up for fear it 
should be stolen. The poles, moreover, were fixed so 
badly, that considerable damage was done to the roof 
of his house. The company declined to repair the 
damage, and it cost him £50 to put the roof in order 
when he applied for the removal of the poles. To that 
inconvenience every person would be subjected who 
had wires fixed to his house, and he protested against 
its being done whether an owner or occupier objected 
to it or not. The question was not one of erecting 
telephone wires, but of electric lighting wires, with the 
erection of which they were threatened all over 
London, and which was a very much more serious 
matter. They were in the infancy of the system, and 
yet they had already realised that those wires greatly 
increased the risk of fire, a proof of which was that 
the insurance offices had raised the rates for that pro- 
perty to which electric lighting wires were fixed.” 

We cannot but believe that the hon. member’s state-" 
ment is an exceedingly highly coloured one, though 
it may have some foundation in fact; but even 
granting that it is correct in the main, there ought to 
be no difficulty whatever in so amending the Bill that 
such inconveniences as those described should be 
reduced to a minimum. It was also stated that work- 
men claim the right of access at all hours to a roof 
where a telephone pole is fixed ; and, further, that the 
Bill would empower the Council’s officers by day or 
night to enter into private houses. With reference to 
this, it was pointed out that one of the great dangers of 
the overhead wires was that there were in London a 
great number of derelict wires, and therefore it was 
most necessary that workmen should be appointed by 
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the local authorities to deal with the wires. Clause 8 
of the Bill provided that the inspector of the Council 
might enter a private house provided he were in 
uniform, and duly authorised in writing by the local 
authority, and provided that notice had been pre- 
viously given. The inspector might then enter at 
some reasonable time to be named by the occupier. 
The rights of householders are thus most stringently 
guarded. 

The great objection to the Bill was that power was 
given to put up a pole against the will of the owner of 
a house ; but, as Mr. Courtney pointed out, the clause 
empowering this to be done could be struck out, but it 
was entirely a different thing to oppose a Bill which 
was admittedly a useful measure ; this reasonable argu- 
ment, however, did not appear to have much weight, 
and, for the present, things are to remain as they are. 


SOME of our contemporaries have 
commented upon M. Weymersch’s 
primary battery without apparently perusing the re- 
port upon which their remarks are ostensibly based. 
One compares the cost of producing electricity from 
galvanic elements with that of central stations, and the 
result is naturally against the battery ; furthermore, for 
the manipulation of the apparatus, it is contended that 
a new form of domestic servant must be forthcoming, 
although in reality the duties attached to filling and 
emptying the cells are but little more onerous than 
those entailed in a bathroom. To say that the everyday 
attention required for a battery of this type is quite 
beyond the resources of small houses is altogether 
erroneous, and simply shows that the writer is not 
acquainted with the means adopted to reduce the labour 
and time employed on the battery toa minimum. In 
another important exchange it is stated that ‘“ though 
only intended for use where steam power is notavailable, 
the Weymersch battery gives results almost comparable 
with steam engine and dynamo.” How this conclusion 
was formed we know not; certainly the report does not 
lead to such a belief; but perhaps the plant with which 
our contemporary is best acquainted is expensive to 
maintain. At all events the report seems to have been 
passed through a “ Hedgehog transformer ;” in no other 
manner can we account for the impression which was 
produced in the writer’s mind. 


Primary Batteries. 


THE comparison of the battery v. the 
steam engine and dynamo, brings up 
another question, one which we dis- 
cussed at considerable length in our leading columns 
for June 20th. From figures which have been sent to us, 
it appears that an average of 17 to 18 lbs. of good coal is 
used in alternating current stations per net unit sold ; 
whereas the amount necessary in supplying the con- 
tinuous current on the three wire system, with or with- 
out accumulators, is just about half, viz., from 8 to 9 lbs. 
Furthermore, we are assured that the total cost of 
engine room expenses, which includes fuel, water, petty 
stores and wages, was, in the case of a West End com- 
pany, averaged throughout last year, a trifle under two- 
pence per unit for the continuous current supply. The 
figures for another station, working alternating ma- 
chines and transformers, averaged for the best three 
months of the year, showed the cost per unit to be 


The Rival 
Systems, 


over sevenpence; and in another instance, that of 
a provincial station, over ninepence. Summing up, 
the data placed in our hands leads to the conclusion 
that at the present moment the companies working 
continuous currents, with or without accumulators, 
are producing electrical energy in the engine room 
at less than twopence per unit, whereas in the case of 
alternating current stations, the average appears to be 
over sevenpence. It seems almost impossible that 
there can be such a difference between the cost of pro- 
duction in the respective systems, but our informant 
stands so high in the profession and has had such 
great experience in central station working, that we 
Lesitate to think he has made a mistake; the matter, 
however, is one demanding serious consideration, and 
we shall be glad to learn that the cost given for alter- 
nating working is open to modification, for unless we 
know all the circumstances and conditions of supply, 
the steam engines employed, the kind of drive, and, 
above all, whether the station considered as a whole, or 
the factors of which it is composed are working up to 
their full capacity or only partially loaded, the figures 
can scarcely be accepted 77 toto as fairly representing the 
merits of the two systems. Perhaps the London Elec- 
tric Supply Corporation will favour us with an analysis 
of its working expenses ! 


THE Direction General of the French 
Posts and Telegraphs is much occupied 
at the present moment with the esta- 
blishment and repair of telegraph cables. In concert 
with the Post Office, the Administration is considering 
the laying of a new cable between London and Paris. 
M. Selves has also submitted for the approval of the 
Minister of Commerce a report on the defective condi- 
tion of telegraphic communication between Tunis and 
Algeria. The attention of the Director-General has 
been called to this state of affairs by the Governor of 
Algeria and the French Resident General in Tunis. In 
reality, the State only possesses three Franco-Algerian 
cables. One of these was laid in 1871 and works in 
very bad condition, the other not being much better. 
The third alone works well, but is not sufficient to 
ensure the service. The sole solution consists in the 
laying of two new cables uniting Marseilles to Tunis 
and Oran. It is in this sense that M. Selves has drawn 
up his report and asks the Minister to get the Chambers 
to vote the credits necessary for the immediate laying 
of these cables. M. Selves has also asked M. Jules 
Roche to obtain other credits with a view to improving 
telegraphic communications with Corsica, the defective- 
ness of which was so much remarked upon during the 
tour of the President of the Republic. : 


The French 
Submarine Cables. 


THE “smoke annihilator” invented 
by Mr. Samuel Elliott, of Newbury, 
and to which we called attention in our last issue, may 
do all that is claimed for it, but no data is to hand as to 
the cost of and power demanded in working the appa- 
ratus, or its reliability ; neither have we seen a report 
upon it by anybody claiming to be an authority in me- 
chanical engineering matters. It is an easy thing to 
get together a heterogeneous assemblage of individuals 
who, without being at all acquainted with the process 
they are invited to view or of its mechanical details, 
are always ready to pronounce the apparatus capable of 
effecting a revolution in any industry to which the 
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inventor intends it to be applied. Until some details 
of its performance outside the inventor’s premises are 
available it would be unwise to express any definite 
opinion on the subject; at the same time we hope 
that Mr. Elliott’s sanguine anticipations will be 
realised. 


A WELL-KNOWN electrical corpora- 
tion has registered several local com- 
panies with nominal capital for the 
purpose of obtaining provisional orders under the 
Electric Lighting Acts. Lest any misapprehension 
should exist as to the policy of this move, we may 
mention that it is rendered necessary by the aitti- 
tude which has been taken up by the Board of 
Trade in practically declining to allow a provisional 
order to be assigned. In the places where the corpora- 
tion has applied for provisional orders it has definite 
and valuable interests to protect, and if it had not 
s0 applied in these places it would incur the risk 
of losing its rights there. It must be obvious that it 
is not practicable for a manufacturing and contracting 
company to permanently work provisional orders in a 
large number of provincial towns, and as the Act also 
provides that the undertakers shall in the case of each 
provisional order keep separate accounts of the under- 
taking, it is advisable for these reasons alone to register 
in each place, where there are interests to protect, a 
local company with a nominal capital, to be increased 
as circumstances require. 


The Electric 
Lighting Acts. 


It is admitted that the Blackpool 
Electric Tramway has been a com- 
mercial success, but this has been attributed by experts 
in some quarters to the fact that the town is a summer 
pleasure resort, and that therefore the same happy 
financial state would obtain with horsed cars. Probably 
the majority of tramway men consider that the best 
paying lines are those having a regular traffic, so it is 
easy to show that the opinions to which we refer are 
mistaken ones. At Blackpool during winter not more 
than four cars are run, the mileage being only 45 per 
car day, whereas in summer eight to ten cars are em- 
ployed, each with a daily run of 52 miles. To meet 
these conditions with horses would necessitate buying 
them when dear and disposing of the bulk of them 
when cheap, or keeping them in idleness and eating their 
heads off during the cold weather. How great the 
actual difference really is can best be shown by an inci- 
dent which vccurred during the summer of 1877. A 
breakdown occurred in the insulation of the line and 
horses were hired from one of the large tramway com- 
panies in a Lancashire town. During the month 
when horses were employed, the average cost per week 
was £113, but during similar periods of time previous 
to the hitch and since, the electrical working cost 
has not exceeded £45, It may be urged that using 
one’s own animals would cost less than when de- 
pending upon the hire system; still the enormous 
difference between the figures above quoted must 
conclusively refute the statement that Blackpool would 
be as commercially successful if worked by horses. 


Experts’ Opinions, 


A WELL-KNOWN engineer points out 
that though accumulators have been in 
the hands of capable engineers, backed 
with almost unlimited capital, still no system of 
working tramears by these storage cells exists that can 


Accumulator 
Traction, 


be shown to pay. To contract at a price is one thing ; 
to make the business pay, except by disposing of it to 
someone else, is another. The Elieson Company, says 
our authority, found its 44d. per car mile contract cost 
nearly three times that sum, and the Brussels company, 
after a lengthened period of apparently successful 
running abandoned the method, because, as the chair- 
man was reported to have said, “the system failed 
commercially on every point.” Can any user of storage 
batteries show a set of cells which have been in daily 
use for tramcar work for 12 months and that are still 
in good condition ? 


WHILE upon the question of the cost 
of various electrical tramways, would 
it not be well if some systematic and 
generally accepted scale could be determined upon so 
as to show definitely what items should or should not 
be included: under cost of haulage. There are not so 
many conflicting interests in this country at the present 
moment but that this problem could be readily solved. 


The Cost of 
Electric Haulage, 


A REPRESENTATIVE of the City 
Leader has interviewed Mr. Joseph 
Smith, the managing director of the 
Electric Construction Corporation. The interview 
lasted but 10 minutes, but in that brief period a num- 
ber of stupid questions were answered in such a 
manner that it is no wonder electric traction hangs fire 
in this country. What a lucky thing for the readers of 
the City Leader that Mr. Joseph Smith limits his con- 
versational powers to just the sixth part of an hour. 


Business Men 
Interviewed, 


THE Tramways Institute of Great 
Britain and Ireland held its annual 
meeting on Wednesday, at the West- 
minster Palace Hotel. The proceedings were remark- 
ably dull until the reading of two papers on electric 
traction, when a lively discussion took place regarding 
the Barking line. We hope to deal with this subject in 
our next issue, especially as one gentleman advanced 
figures to show that the line was a failure from a com- 
mercial point of view. Yesterday (Thursday) some of 
the members visited the Barking Electric Tramway. 


The Tramways 
Institute, 


WE are pleased to notice that the 
Standard, in describing the Celebra- 
tion Jubilee of the Penny Post, alludes to the labours 
of the late Robert Sabine in the direction of “seeing 
by electricity.” His experiments with selenium are 
probably now known to but few, and it is not difficult to 
identify the Standara’s representative. 


Seeing by Electricity, 


Mr. F. C. BURNAND has written to 

aaa = the:«~Times. He has a grievance 

against the K. and K.E.L. Company, 

because its employés dig up the streets and pathways 

for the purpose of laying mains. We consider that the 

gentleman has little cause for complaint, and the 

company might give him a quid pro quo for allowing 

such feeble matter as sometimes disfigures the pages of 
Punch to appear under the guise of wit and humour. 
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FRENCH NOTIONS ON ACCUMULATOR 
TRACTION. 


PERSONS who are either directly or indirectly in- 
terested in the development of electric traction, 
especially on the accumulator system, which appears 
to be, as yet, the best system applicable for urban 
and suburban traffic, are always seeking for data re- 
garding, not only the initial cost of installation, but 
also as concerns the cost of renewing the plates of 
the accumulators, the amount of money for the depre- 
ciation of the motors, gearing, &c., the actual working 
expenses at the charging station, and the depreciation 
of the plant therein installed. No trustworthy details, 
with the exception of the first item, can be obtained in 
this country concerning these expenses, and time alone 
will bring forth the results. Everything, at present, is 
based upon estimates which are of no earthly use ; 
absolute facts only are required. In this connection it 
is interesting to note that the estimate mania has arisen 
in France. 

In the course of a few weeks there will be published 
in Paris a work which has been prepared by M. Paul 
Gadot, of accumulator fame. This gentleman’s book 
establishes, or pretends to establish, a parallel between 
animal traction and electric traction by means of ac- 
cumulators on tramways. The question in the two 
cases is the working of a tramway similar to those in 
Paris, the cars, cost of working, traffic, &c., being taken 
into consideration. The author presents three projects 
to solve the problem of electric accumulator traction. 
The first refers to that in which the accumulators are 
carried in the car itself; the second where batteries 
are independent of the car and are carried in a special 
car or waggon; and the third to cells arranged in a 
special waggon which also carries the driver, this being 
termed the electric locomotive. 

M. Gadot extols the second system, which, according 
to his opinions, ensures the independence of the cars 
and accumulators, diminishes the working expenses, 
since the batteries are no longer put into place, or re- 
moved by hand one after another, in order to be 
recharged ; and the cars do not have to be taken back 
to the depot to receive a set of freshly charged cells as 
they stop at the terminus where special cars. containing 
newly charged cells are kept in reserve. 

The Bulletin International de lElectricité thinks 
that such a system would be objectionable, owing to the 
increased length of the car, and to the consequent inter- 
ruption in traffic. Our contemporary might have added 
that such a system would necessarily augment the dead 
weight to be hauled. 

From a financial point of view M. Gadot considers 
all possible combinations, and concludes in favour 
of electric traction, as follows: “We will suppose 
that the traffic is carried on by cars of the General 
Omnibus Company’s type, each carrying 50 pas- 
sengers and weighing 3 tons 7 cwts. when empty, 
and 3 tons 13 cwts. being the weight of batteries, 
motors, gearing, &c., making a total of 7 tons. Hach 
car would travel daily 62 miles, and the average power 
developed is about 23 lbs. per ton. (?) The number of 
cars'should meet the requirements of the omnibus 
company. 

“ Tn the first system suggested, by changing the cells 
three times a day, they are not quite exhausted, and the 
cost per car-kilometre comes out at 42d., or 72d. per car 
mile. In the second system the special car containing 
the batteries is changed three times daily, and the cost 
per car-kilometre is also 47d., or 7d. per car mile. In 
the third system the cost per car-kilometre is higher 
than in the two previous cases. Turning to the cost 
incurred by the Compagnie Générale des Omnibus de 
Paris for horse traction per car-kilometre, M. Gadot 
states that it amounts to 52d., or 9d. per car mile. This, 
then, is more than one penny per car mile in excess of 
the estimated cost of electric traction. Now, contends 
the author, from the fact of the reduction in the per- 
sonnel of the company by the adoption of electric 
traction, by the letting out on hire or the sale of the 


premises which would not be required, such as stables, 
granaries, &c., the Compagnie Générale des Omnibus 
would be able to reduce its capital by nearly £310,000 !” 

M. Gadot appears to neglect the most simple system 
of carrying the accumulators under the car seats, and 
the motor and gearing under the body of the car, for 
the complicated and certainly more expensive system, 
both as regards initial expenditure and maintenance, of 
employing a second car to carry the accumulators. 
This has been so demonstrated by the Stratford fiasco, 
although the system there employed was slightly 
different to the author’s favourite, but it corresponded 
to the third method suggested by M. Gadot. Then, 
again, the cost of maintenance and depreciation of 
plant appear to be left out of the question. Taking 
the estimated cost of renewals alone at from 1d. to 
134d. per car mile, or a mean of 14d., the cost of accu- 
mulator traction in Paris would exceed that now 
incurred for horse haulage, and the estimated reduc- 
tion of the capital of the Compagnie Générale des 
Omnibus by nearly £310,000 entirely vanishes, although 
a saving in stabling, &c., would be effected. M. Gadot 
also leaves out of consideration the drivers’ wages, &c., 
both as regards horse and electric traction. If he could 
furnish reliable data concerning the four accumulator 
cars which have been running for some time on the 
Madeleine-Levallois line of the Compagnie des Tram- 
ways du Nord, in Paris, M. Gadot would render great 
service to the electrical profession, who do not require, 
and will not accept, bare estimates on electric traction. 
In the meantime, we do not see the utility of a treatise 
containing estimates and devoid of facts. 


THE GAS COMPANY AND THE ELECTRIC 
LIGHT AT BUDAPEST. 


[FROM A CORRESPONDENT. | 


THE question of the electric light at Budapest seems 
on the point of developing into a genuine sea-serpent, 
and if, after my repeated reports on the different phases 
of this affair, I refer to it again, it is merely because I 
consider it instructive for the widest circles, and conse- 
quently also for your readers, in so far as many muni- 
cipalities which are in the same position as Budapest 
as far as lighting is concerned may learn from the pro- 
ceedings there what a city ought not to do if it wishes 
to defend its own interests. 

In my former reports I have already explained in 
what a peculiar position the city of Budapest is with 
regard to the existing gas agreement, as the gas com- 
pany, up to 1891 inclusive, has the exclusive right of . 
utilising municipal territory (streets, lanes and squares) 
for any lighting purposes whatever. Now, instead of 
looking out betimes that the city after the expiry of 
this monopoly should at once enter into the actual 
enjoyment of the recovery of its freedom of action, 
the city has for some years allowed itself to be led 
astray by the gas company, which, according to circum- 
stances, boasting partly of alleged agreement rights and 
partly professing a benevolent readiness on its part, has 
with refined craft hitherto succeeded in keeping back 
the city from a definite decision on the lighting ques- 
tion, and in this manner to postpone the grant of a 
concession for the erection of electric works at Buda- 
pest. After the gas company first emphasised its— 
merely alleged—right by agreement, according to which 
negotiations with other lighting companies could be 
undertaken only after negotiations with the gas com- 
pany, and after it had attained its purpose of protracting 
such negotiations as long as possible, it declares itself 
willing to take the electric lighting in hand (naturally !) 
and to enter into negotiations to that end with the 
municipality. As a matter of course, during these 
discussions the negotiations already entered into 
with other parties were broken off, and the gas 
company could again say to itself, “ Time won, every- 
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thing won.” When, then, the gas company, after a 
considerable time, thought it prudent again to move in 
the matter ; it declared that it would magnanimously 
give up its monopoly (which has only two years to run) 
and make a few other concessions if the city would 
prolong their gas agreement for 15 years more. At 
the same time the gas company demanded that the 
question of electric lighting should be decided in the 
way of a public competition. The invitation to this 
competition, of course, could only be given after the 
formal conclusion of the negotiations with the gas 
company, which, it was to be foreseen, would be very 
tedious, and the company well knew how long elec- 
trical works have to be waited for if they are to come 
into execution as the results of such a competition. 
The City of Budapest in the meantime, which fancied 
itself at last at the goal of its wishes, accepted in prin- 
ciple the proposals of the gas company, and merely 
demanded the acceptance of a few further conditions 
which have been already communicated in your paper. 


in preventing for an indefinite time the erection of 
electrical works at Budapest, and, without doubt, it 
has reached this object by an expenditure of clever- 
ness which must be admitted. Whether this skilful 
management has been really prudent is another ques- 
tion. We see that many other gas companies, ¢.g., the 
Societa Anglo-Romana at Rome, and the Innsbruck Gas 
Works have secured and promoted their interests in an 
effective manner by erecting electric works, and 
uniting the two kinds of illumination in their own 
hands. 


THE “CENTRAL STATION” VERTICAL SIDE- 
BY-SIDE COMPOUND HIGH-SPEED ENGINES. 


THE annexed wood-cut represents a type of vertical 
compound engine, made by Messrs. Browett, Lindley 
and Co., which has become deservedly popular for 


A few days ago the reply of the gas company was re- 
ceived, which in the most important points is in the 
negative! Now the negociations may begin again, for 
the city thought that it merely needed to ratify the 
application for a concession which had been made 
years ago from another quarter, and had been already 
discussed by the municipal commission of lighting, and 
accepted in principle, in order in a short time to come 
into the possession of electrical works. 

Meantime the Mayor of Budapest set off to Paris in 
order to study there electric lighting, with a view to 
utilising at home any observations which he might 
make. This is simply carrying coals to Newcastle, if 
we remember that the most important towns and 
lighting installations of the Continent have repeatedly 
sent representatives to Budapest, in order to study elec- 
tric lighting there. : 

The gas company has, therefore, once more succeeded 


electric lighting on account of the small floor space 
occupied for any given power, as well as for the sim- 
plicity of its construction, the steadiness of its working, 
and the high speed at which it can be run, thus dis- 
pensing with countershaft and large flywheel. In 
addition to these advantages all parts are easily acces- 
sible and removable for necessary examination and 
repair when worn. 

The crank shafts are of mild steel, forged in one 
piece, most accurately finished in all parts, and well 
supported in three main bearings, of large proportions. 
The cylinders are cast of hard, close grained iron, and 
securely bolted to the vertical frame. The pistons are 
constructed on the most approved method, and fitted 
with broad cast iron rings, expanded by steel spiral 
coils. 

One of the most important improvements in detail is 
the construction of the piston rod and cross-head, which 
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are forged in one piece of steel. This consists in cutting 
out the cross-head, so as to receive the brasses from the 
front, instead of from the bottom, and tying the jaws 
together by a solid steel cap, lipped over at each end, 
and bolted to the face of the cross-head by two turned 
steel bolts passing right through it, and serving also to 
secure thereto the broad cast iron slipper which rides 
on the slide face, the whole being screwed up tight, 
metal to metal, and the nut secured so as not to shake 
loose. The strain of working is thus not borne by the 
bolts, and these require no adjustment, the brasses in the 
cross-head eye being set up by separate screws actuating 
a broad wedge, and providing an ample metal to metal 
surface at this most important joint. The joint was 
invented by the makers, and has been used in all their 
electric light engines for years. 

The well-known “ Acme” patent governor is used on 
these engines, ensuring the greatest regularity under all 
variations of load, but automatic expansion can be pro- 
vided when required, by using an improved drum 
governor on the shaft controlling the cut-off direct, 
For the higher pressures of steam, now in vogue (120]bs. 
and over), piston valves are provided on the high- 
pressure cylinders to reduce the wear and loss in 
friction. 


BELT STRENGTH. 


By ROBERT GRIMSAW, PH.D. 


THE problem often presents itself how to figure out in 
a moment whether or not a certain belt is strong 
enough to carry a certain horse-power at a certain speed. 
It is always well not to strain a belt, and sometimes 
there is not only danger of ruining the belt but a 
chance that breakage may work damage to business or 
property. 

We will suppose that the belt is a leather one, run- 
ning upon a cast-iron pulley. We know that the pull 
it exerts on the pulley is equal to the strain upon its 
tight “side,” or fold, less that upon the slack side, or 
fold, and that this pull in pounds, multiplied by the 
belt speed in feet per minute, and divided by 33,000, 
will give the horse-power. (This is assumed as correct. 
It is true, and there is no time to prove it now.) 

Of course leather varies in strength ; and no matter 
how strong the belt is, if the lacings or other fastenings 
are weak, the belt will be in danger. The greatest 
strain upon the belt, in pounds, is equal to the breadth 
of the belt in inches, times the thickness of the belt in 
inches, and times the safe working strain per square 
inch of cross section of the belt; this latter depends 
upon the kind of leather and upon its fastenings. 

As to these fastenings, it is safe to assume, as the 
result of experiments made, that for ordinary single 
leather lacings the average breaking strength is 950 
pounds per square inch ; single rawhide, 1,000 ; double 
leather, 1,200; double rawhide, 1,400; and riveted 
joints, 1,750. 

Of course the safe working stress in pounds per 
square inch will be less than this; and we may put 
them about as follows: single leather lacing, 325 
pounds; single rawhide, 350; double leather, 375; 
double rawhide, 400; and rivets, 575. 

Working from this we find the square inches cross 
section of the belt to be for belts which are single 
leather laced 1-325, the greatest tension ; where they 
are laced with single rawhide, 1-350; with double 
leather, 1-375 ; with double rawhide, 1-400 ; and where 
they have riveted joints, 1-575. 

Thus, if we know that we are going to use a single 
leather-laced belt ith inch thick, and that it will have 
a force of 500 pounds on the pulley, and that the are of 
contact will be 105 degrees, we know that the greatest 
strain on the belt will be 500 x 1:93 = 965 pounds ; 
and dividing this by 325 gives practically three square 
inches of cross section needed. As the helt is to be 4th 
inch thick, it would need to be 3 + 1} = 18 inches 


wide. If it were 1 inch thick it would need to be only 
3 + +4=12inches wide; and if } inch thick, only 
3 => a = 9 inches wide. For every arc of contact 
there is required a different multiplier ; these are got 
from tables which have been calculated by correct 
theory and proved by accurate experiment. Thus, for 
30 degrees are of contact the amount of pull upon the 
pully is 0:189 times the greatest strain on the belt ; for 
60 degrees it is 0°2967 times; and so on, according to 
the following table :— 


Are of Contact. Multiplier, 
80° re ee ae “ia 0°1890 
45 AY ewe Sor ese ‘2695 
60 es 3 ato ae °2967 
75 a rid Nae vee *4082 
90 a ee yt #5 *4673 

105 *5181 
120 *5650 
185 *6098 
150 "6494 
165 *6803 
180 ‘7143 
195 “7409 
210 “7692 
240 "8130 
270 "8475 
300 8772 


This table (froin the Electrical World, which is 
here published for the first time) is very convenient 
for ready reference when it is desired to know 
how much actual drive can be had out of a belt 
having a given breaking strength. Thus if we have 
a leather belt the safe-breaking strength of which is 
1,000 pounds, we may know that all the pull that it can 
be made to put upon a cast-iron pulley, with 90° are of 
contact, will be 1,000 x ‘4673 = 467°3 pounds; but if 
the are is 180° we will be able to get 714°3 pounds pull 
with the same maximum strain upon the belt. 


THE MANAGEMENT OF ACCUMULATORS.* 


By J. K. PUMPELLY. 


TN 


IT was discovered by Planté, and by the experience of 
others since, that many more hours of discharging are 
reeded to convert the positive plates into a peroxide of 
lead than to change the negative plate into finely 
divided lead, which is evidently the process necessary, 
as far as practical results go, to make the battery 
efficient to its full capacity. To do this, one or two 
charges and discharges are necessary, so that in reality 
we cannot expect to obtain our estimated percentage of 
efficiency until this forming work has been done, by 
the current of electricity put into the battery and taken 
out of it. Let us suppose now that this has been done 
three times consecutively, then we make our test trial. 
We have the 30 batteries and a series of 10 60-volt 
lamps connected, and we find that these 10 lamps are 
burning well up to candle power for seven hours ; that 
is, 70 ampere hours have been consumed, and the 
voltage of the battery stands at 58 volts. Hence the 
lamps will burn two hours and a-half more, making 
95 ampére hours of useful work, but not with as high 
candle power. Now we find it best to take off the 
lamps, leaving about 20 per cent of the charge still in 
the battery. This method is preferred, as it seems to 
prevent the action of the sulphuric acid directly on the 
lead plates, and also shortens the time of the next 
charge. Now we charge again with a current of 20 
amperes, and find that after five hours’ run in dis- 
charging on 20 lamps we have about the same efficiency 
as before. Again we increase the charging current to 
20.ampéres, and the discharge to 30 lamps, and find a 
slight loss in our heretofore fair percentage. Hence we 
conclude by experience that a 25-ampére charging 
current is sufficient for a 100-ampére hour battery, and 
the discharge is not economical over the rate of 20 
amperes per hour. This rate of charge and discharge 
we will call normal. A larger rate of either we will 
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consider maximum. We get quicker work, which is 
supposed to be needed, but not so economical as to 
efficient percentage. If it should happen that the 
charging current was not cut off at the end of five 
hours, the current that still flowed through the battery 
would be of no good nor do any harm. It would be 
like splashing water over the top of a tank after it has 
been pumped full. 

In watching our next charging, we may find that one 
cell in the series does not act like the others. The sur- 
face of the electrolyte remains quiet, and no bubbles 
appear on the surface. We try the voltmeter on the 
circuit, and find that we are two volts short ; instead of 
a fraction over 60 volts we have but 58. We must try 
every cell, using the double reading on our Weston 
voltmeter, which is divided into thirtieths and has a 
double-pole standard or connection fastening one wire 
to the small standard and one to the larger one. This 
will give us the reading on the lower line for two or 
four volts and thirtieths of a volt. Now we must find 
out, by testing each cell for voltage, where the loss is, 
testing along the line thus with two insulated wires, 
the ends of which are attached one to the north pole of 
the voltmeter and one to the south, and the other two 
ends cleared of the insulation and slightly sharpened. 
We touch the two poles of each cell, and find after 
several tests that one cell in the series shows a very 
low voltage ; here must be the trouble, and after closer 
examination we find a contact between the plates in 
the battery which actually short-circuits it, and merely 
allows the current to pass through to the next cell, the 
same as if the two poles were fastened to a wire 
reaching across to the next cell. We must take this 
cell out, and as it is behind the others in the charge, 
must wait until they are all discharged. Then, after 
separating the plates, begin anew with the others. If 
we do not take this precaution, we shall find this cell 
unequally charged, and thus a drop in our E.M.F, 
before the battery has done its estimated work. How- 
ever, when a battery is well formed and equally 
charged and discharged for a few days, this seldom 
happens until the batteries have been in use several 
months. But it does happen with nearly all the styles 
of batteries now made, and it is impossible to tell 
when it will take place, especially if the work the 
battery is forced to do demands at times a discharge in 
ampere current much over normal, that is 70 or 80 
amperes, the tendency being to bend and twist the 
plates, and thus bring those of opposite poles together 
so that they touch. This uncertainty is what throws a 
shade of hazard over the calculations of those using 
such storage batteries, and is one of the strong objec- 
tions to placing them in work demanding certainty of 
performance. Every effort is now being made to make 
batteries in such a way as to avoid this, but the writer 
is strongly of the opinion (and practice for one year 
bears him out in this) that it cannot be done unless the 
plates are prevented from touching each other, under 
any strain of work, by some fibrous absorbent that will 
not disintegrate in the acid nor increase the internal 
resistance. This the writer has accomplished, so that 
short-circuiting, that is buckling, cannot take place. 

In order to gain this advantage the writer departs 
from the general mechanical method of building the 
batteries. Heretofore the plates in all batteries have 
been placed in an upright position in the cell, face to 
face and depending entirely upon their own atomic 
tenacity to hold together. Strips of hard rubber or 
small buttons of the same material are placed between 
the plates to prevent their touching each other. This 
method of separation often fails, especially when a 
heavy current tends to buckle the plates. There is also 
a constant tendency in the active material to flake off, 
or even to fall out and be held between the plates, thus 
short-circuiting the battery ; also a danger from trees 
of lead, or specular crystals of lead, which form be- 
tween the plates, and produce the same deleterious 
action, and which can not be prevented or guarded 
against. ‘hese crystals are very fine, almost needle- 
like and imperceptible. Another trouble shows itself 
when the plates are most active. The positive ones 


become very porous and spongy, and then they fall 
apart and disintegrate, and the cell is ruined. 

The method of building batteries, mentioned above 
as being an exception to the rule, is this: The plates 
are placed one over the other, horizontally in the cell, 
the positive all held together by strong lead lugs, which 
are cast on each plate. These lugs are hollow and 
tapered, and are pressed into each other firmly. The 
negatives are treated in the same manner. Through 
this continued lug a heavy copper wire is run, and 
molten lead poured down the lug and around the cop- 
per, thus making a firm contact, both chemically and 
mechanically. Then the two sets of electrodes are slid 
together, and a peculiar kind of cellulose fibre is placed 
in thin sheets between the electrodes. This fibre 
absorbs freely, is a non-conductor, and is of so small 
resistance to the passage of current or the gases formed 
in decomposing the water, that it cannot be detected, 
either in practice or by test. The fibre is of great 
durability in the acid, and is just close enough in its 
mesh to prevent any minute material from passing or 
washing through from one electrode to the other. Thus 
the plates being supported, and feeling no strains that 
might tend to disintegration, last much longer than 
other forms of battery, and when, in the course of two 
or three years, the positive plates may need renewing, 
the old ones can be drawn out, and an entire new set 
slid in. 

It is found that the copper wire, imbedded in the 
lug, carries a larger amount freely, and a discharge of 
80, 100 and 125 ampéres does not disturb the plates. 


STANDARD SPECIFICATIONS FOR ELEC: 
TRICAL PLANTS. 


THE new catalogue issued by the United Edison Manu- 
facturing Company of America, besides containingian 
excellent description of the Edison apparatus, em- 
bodies a form of standard specifications for electric 
light plants. These specifications, which we print 
below, are the result of a large experience in this class 
of work, and give a very good idea of the manner in 
which installing is carried out in the States. 
Dynamos.—The dynamo must be of such type and 
must be so connected as to operate with the highest 
economy, either separately or in multiple arc (in case 
there be more than one dynamo), and so that in such * 
case the load may be shifted from one machine to 
another up to the limit of its full load without in any 
way affecting the candle power of the lamps. The 
dynamo must be capable of being operated for 10 
hours continuously under conditions of full rated load 
without injurious heating of any part of the dynamo 
and without sparking. The dynamo must be of such 
design that the increase in power required to operate it 
from least load to full load shall be proportional to the 
number of lamps in operation. The dynamos must 
have a commercial efficiency under full load of not less 
than 85 per cent. in dynamo, requiring three (3) horse 
power in belt, and of not less than 92 per cent. in dy- 
namo, requiring one hundred (100) horse-power ; and 
dynamos of intermediate size shall have an efficiency 
proportional to the the efficiencies quoted. The com- 
mercial efficiency of the dynamo under conditions of 
one-quarter load shall not vary more than 8 per cent. 
from that at full load. Each dynamo must be pro- 
vided with a belt-tightener, so that the tension of the 
belt may be altered at will while machine is in opera- 
tion. The armature of the dynamo shall be perfectly 
balanced, so as to run at its rated speed without appre- 
ciable jar. There shall be at least two brushes on each 
side of the commutator. The insulation resistance 
between the armature and field coils and the base of 
the machine must be at least 200,000 ohms. Each 
dynamo must be placed on a solid wooden base, and 
must be thoroughly insulated electrically. (When 
operated continuously for 10 hours under conditions of 
full load, the temperature of no insulated wire or other 
1) 
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electrical portion of the dynamo shall rise in tempera- 
ture more than 80°C. above the temperature of the 
surrounding air.) All dynamos shall be provided with 
self-oiling bearings, which, under normal conditions, 
shall not require attention, except when the dynamo is 
started. 

Instruments.—Each dynamo must be provided with 
an amperemeter in circuit with it, which shall show 
continuously the current said dynamo is producing. 
These ampéremeters must be constant, unaffected by 
any normal change in temperature, and unaffected in 
their readings by being placed at a distance of 6 feet or 
more from the dynamo. The ampéremeters must be 
accurate within 3 per cent. 

A pressure indicator shall be furnished for each dy- 
namo or set of dynamos operating in multiple arc. This 
pressure indicator must be connected so as to indicate 
directly and continuously the electrical pressure at the 
point to which it is connected. It must be constant in 
its readings, unaffected by normal changes of tempera- 
ture, unaffected in its readings by magnetic influences 
at a distance of 10 feet from a dynamo, and must be so 
constructed that a variation of one volt will cause a 
deflection of the pointer upon the scale readily notice- 
able at a distance of 10 feet from the indicator. 

A ground detector shall be provided which will indi- 
cate continuously the condition of each pole of the 
system as regards insulation to ground. 

Incandescent Lamps.— Lamps furnished must be 
guaranteed to have an average life of six hundred (600) 
hours, and a corresponding economy of fifteen (15) 
lamps to the electrical horse-power. All lamps shall be 
of such uniformity when new that when operated at 
the voltage for which they are intended, both the power 
required and the candle-power of the lamp shall be 
within ten (10) per cent. of the rating. All lamps 
which give out from any fault within the first ten hours 
of the operation of the plant, shall be replaced by others 
without charge. All breakage of lamps beyond this, 
under normal operation of the plant, shall be considered 
under the guarantee as to average life. Lamps shall be 
furnished varying in candle-power from sixteen (16) to 
one hundred (100), there being at least three (3) dif- 
ferent candle-powers. between sixteen (16) and one 
hundred (100). Lamps of different candle-power shall 
require power in proportion to their candle-power. 

Pole Line.-—The pole line shall be composed of 
straight, select, shaved poles. All poles must be set 
perpendicularly, and must. be thoroughly guyed, when- 
ever necessary, to insure this result. They must be set 
one-sixth of their length below the surface of the 
ground. AJl poles must measure at least five inches in 
diameter at top, and where more than one cross-arm is 
required, they must measure not less than 6 inches in 
diameter. They must be housed and gained (sic), All 
cross-arms shall be thoroughly seasoned and free from 
knots, and painted. All cross-arms must be secured to 
poles in substantial manner, so that they shall be at right 
angles with line of pole and parallel with each other, 
and accurately fitted into gains. All poles where cut- 
outs are placed shall be stepped. The poles shall not, 
under any circumstances, be set further apart than one 
hundred and fifty (150) feet, and in heavy line work they 
shall not be set more than one hundred (100) feet apart. 

Overhead Conductors,—The overhead conductors 
shall be of bare copper in systems using less than five 
hundred (500) volts. The pressure lines and service 
lines shall be insulated by weatherproof insulation. 
Whenever the conductors are likely to make contact 
with other materials than the insulators or poles (except 
leaves) the conductors shall be properly insulated there- 
from. No overhead wire having a span of over ten 
feet shall be run in closer proximity to any other wire 
than ten (10) inches. All joints shall be made in 
substantial manner, so that no movement of the two 
ends relative to each other is possible, and so that 
the joint is as strong as the wire itself and makes 
thorough contact. All joints must be soldered. All 
overhead conductors exposed to influence of atmospheric 
electricity shall be protected therefrom by suitable 
lightning arresters. 


In all cases where other wires are run above the con- 
ductors under consideration, a guard wire must be run 
to protect the latter from contact with the former. 

Wiring and Wiring Devices.—For convenience in 
reference the wiring will be treated under two heads, 
the supply wires and the distributing wires. 

No distributing circuit shall carry more than five 
(5) amperes. The distributing circuit shall lead from 
the distributing cut-outs, which shal] be grouped to- 
gether in cut-out cabinets at various distributing points 
in the building. Any doors, locks, hinges, &., if 
desired for these distributing cut-outs,-shall not be 
furnished by this contractor, but the cut-out cabinet 
shall be prepared ready for them by the contractor. 
The maximum loss in any distributing circuit not to 
exceed two (2) per cent. The cut-outs at each distri- 
buting point to be supplied by mains, which mains 
shall be so proportioned that under any conditions of 
normal load there shall not be a variation of pressure 
throughout the mains to exceed two (2) percent. The 
connection to the distributing cut-outs from the mains 
shall be made through double pole fusible cut-outs of 
proper dimensions. In case current be supplied to the 
mains through feeders, there shall be fusible cut-outs 
placed at the points where the feeders join the mains, 
such cut-outs being placed both at the terminal of the 
feeder and upon the main immediately on both sides of 
the feeding point. All lines leaving the dynamo room 
shall be protected by fusible cut-outs, and in addition 
thereto any wire leaving dynamo room and carrying a 
current of more than five (5) amperes shall have a switch 
in circuit with it. In all moulded or concealed wiring 
where insulation of the wire makes contact with material 
other than special insulating material designed for the 
purpose, a wire of following makes, or equally as good 
grade and acceptable to the purchaser, shall be used : 
Edison Machine Works, Grade 3, Habirshaw, Okonite, 
Grimshaw, Kerite, Clark Safety Insulator. In the case 
of cleated work, where the wire will never, under 
normal conditions, be exposed to any moisture, an 
insulation of the quality known as weather-proof can 
be used, such as the followiug or their equivalent : 
Edison Machine Works, Grade 1, P. & B, K. K,, 
Roeblings’s Weather-proof, Ansonia Brass and Copper 
Co.’s Weather-proof. In all work in connection with 
the wiring, the wire must invariably be handled so 
that if the wire were bare the insulation would be the 
highest possible under the conditions. In other words, 
the insulation must not be relied upon any more than 
is absolutely necessary. No. wire smaller than No. 18, 
Birmingham Wire Gauge, or No. 16, Brown and Sharp’s 
Gauge, shall be used. In all cases the ampere capacity 
of the conducting wires must be carefully determined, 
and the size of the wires so proportioned that the 
maximum current carried by them under normal con- 
ditions shall not occasion a rise in temperature exceed- 
ing sixty (60) degrees Fahrenheit. The wiring must 
be done in such a manner that in case a different system 
be used from that originally-contemplated, there will 
be the least possible expense involved in changing the 
wiring toadapt it to any other system. All joints must 
ba made in substantial manner, so that no movement 
of the two ends relative to each other is possible, and 
so that the cross-section of contact is at least twice the 
cross-section of the conductor. All joints, except when 
surfaces are held in contact by strong pressure, such as 
by screws, shall be well soldered and well taped. In 
all cases where the wire is concealed from view the 
joints shall be thoroughly covered with some first-class 
waterproof compound before being taped. All wires 
that pass through floors or that rest against any metal 
work shall be protected by a tubing of hard rubber ex- 
tending at least one inch in each direction beyond such 
floor or metal work. With all safety devices open, the 
insulation of any single section of the wiring shall not 
be less than 100,000 ohms. The combined insulation 
resistance, when all sections are connected up for 
service, shall be the highest obtainable when each 
section measures 100,0000 ohms. Metallic staples for 
fastening wires shall not be used unless there be 
placed between the insulation of the wire and the 
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staple some insulating and non-combustible material. 
Electric light fixtures or gas fixtures carrying electric 
light wires, if attached to gas pipes, must be insu- 
lated therefrom by insulating joint or other suitable 
means, so that there shall be a high electrical 
resistance between such electrical light wiring, such 
fixtures and the system of gas pipes. The wiring must 
be so proportioned that the maximum variation of 
electrical pressure at the lamps in different parts of the 
building under any normal conditions shall not exceed 
two (2) per cent. All wiring must be neat in its 
mechanical appearance and arrangement. All points in 
regard to wiring not above specified shall conform 
strictly to the requirements of the National Board 
of Fire Underwriters. All cut-outs shall be made 
of insulating and non-combustible material, such as 
porcelain, glass, &c., and shall be double-poled. Atl 
switches shall be mounted upon insulating and 
non-combustible bases, and if covered, shall be so 
designed that the switch is merely set by hand ready 
for the break in contact, and the actual breaking of 
contact shall be done automatically and beyond hand 
control. The act of making and breaking contact in 
all switches shall cause the surfaces in contact to be 
subjected to sliding friction in order to keep such gur- 
faces of contact clean. All sockets shall be of same 
dimensions relative to the base of the lamp, so that any 
standard Edison lamp of any candle-power will fit any 
socket. The socket shall be of substantial, workman- 
like construction, and all portions of the shell and key 
shall be thoroughly insulated. 


DIRECTORS’ LIABILITY. 


LEST our readers should imagine that we have inspired 
Public Bill No. 300,* at this present moment worrying 
itself through its stages in the Imperial Parliament, we 
hasten to disclaim the honour. “A Bill (as amended 
by the Standing Committee on Trade) to amend the 
law relating to the liability of directors and others, for 
statements in prospectuses and other documents solicit- 
ing applications for shares or debentures,” is prepared 
and brought in by Mr. Warmington, Mr. David Thomas 
and Mr. Neville, who deserve the thanks of all inves- 
tors for raising the question. Its advent is not too 
early in the day of joint stock association, and no one 
can accuse it of not being sufficiently drastic or un- 
necessarily long. It contains four clauses :—The first, 
the title ; the second, intimating that it is to be con- 
strued with the other Companies Acts ; and the fourth, 
as amended, that it shall come into operation on the 
first day of October, 1890. Until that date directors 
have a close time, and may be expected to evolve proli- 
fically. One clause only, clause 3, forms the body of 
the Bill ; but this one is sufficient to make directors 
in posse “sit up.” 

Where a prospectus or notice invites persons to subscribe for 
shares in or debentures or debenture stock of a company, every 
person who is a director of the company at the time of the issue of 


the prospectus or notice, and every person who is named in the 
prospectus or notice as a director of- the company or as having 


agreed to become a director of the company either immediately _ 


or after an interval of time, and every person who has authorised 
or is responsible for the issue of the prospectus or notice, shall be 
liable to pay compensation to all persons who shall subscribe for 
any shares, debentures, or debenture stock for the loss or damage 
they may have sustained by reason of any inaccurate or misleading 
statement in the prospectus or notice, or in any report or memo- 
randum incorporated therewith or referred to therein, unless he 
proves— 

(a.) With respect to every such inaccurate or misleading state- 
ment of fact not purporting to be made on the authority of an 
expert, that he made reasonable inquiry and examination into the 
statement and had reasonable ground to believe, and did then and 
up to the time of the allotment of the shares, debentures, or deben- 
ee stock, as the case may be, believe that the statement was true ; 
an 

(>.) With respect to every statement or extract purporting to be 
a statement of, or an extract from, any report or valuation of any 
engineer, valuer, accountant, or other expert, that it was a true 
and fair statement of, or extract from the report or valuation, and 
that the report or valuation was made by the person whose name 


* This Bill has passed for third reading. 


it bears, and that he had reasonable ground for believing, and did 
then and up to the time of the allotment of the shares, deben- 
tures, or debenture stock, as the case may be, believe, that the 
report or valuation was made in good faith, and that the person 
making it was competent to make it; or unless he proves that he 
had not consented to be become a director of the company, or that 
having so consented, he withdrew his consent before the issue of 
the prospectus or notice, and that the prospectus or notice was 
issued without his authority or consent. 


It is possible that the gentlemen who back the Bill 
are not intending to set up in the directorial line, for 
that line, if the Bill were to become an Act as it stands, 
would not fall in pleasant places. However wisely we 
may have loved the director, it has not been our lot to 
love him too well; but in his hour of trial we beg to 
extend him our sympathy. We read in the daily press 
that Mr. Warmington has been warmly congratulated 
on his Bill. Possibly, but by whom ? Not by directors 
surely, nor by anybody who has seriously considered 
the question with a full knowledge of the subject. We 
are inclined to agree with Sir Roper Lethbridge who, 
in moving an amendment, remarked that the whole 
Bill is in a chaotic condition. Supposing it to have 
become law as drafted, no sensible man would be a 
director, nor would any respectable office boy’s mamma 
allow her son, on leaving the Board school, to serve 
the Board room, for “others,” defined as “every 
person who is responsible for the issue of the pro- 
spectus,” would seem to include the secretary, solici- 
tors, bankers, auditors, clerks, boy, porter, and possibly 
the printer and postman. We have heard of men who, 
sighing for some one willing to incur the expense of 
making them bankrupts, sighed in vain. To this class 
we should have to look for directors—to those who have 
nothing to lose; and the last state of the shareholders 
would be worse than the first. The most common sin 
of directors is ignorance of the business they have to 
direct ; but this very ignorance is to some extent often 
a necessity and pleadable as an extenuating circum- 
stance ; relying on “experts,” they have not all the 
knowledge to enable them to judge who is an expert 
and who is not. As amended, the word “ expert” is to 
include any person whose official or professional know- 
ledge gives authority to a statement made by him. 
Another amendment is, that a director is to be exempted 
from liability where he has reasonable grounds for 
believing a report or valuation was made by the person 
whose name it bore, after reasonable enquiry and exami- 
nation. : 

It would not be well for companies that men of means 
should be afraid to accept seats on boards. There are 
plenty of company directors in both Houses, so let us 
hope a workable measure will be finally turned out at 
which all honest men may rejoice. 

Promoters of traction companies please note. 


THE PAISTE SWITCH. 


WE illustrate in our columns to-day a novel switch 
designed and patented by Mr. H. T. Paiste, of Phila- 
delphia, Penn., U.S.A. This switch has met with de- 
served success in America, where over 100,000 are in 
daily use, and jadging from a number of letters which 
Mr. Paiste was good enough to show us, it has evidently 
been adopted by all the leading electric companies of 
that country. 

Mr. A. Reyrolle, of London, has secured the Euro- 
pean rights to manufacture and sell this switch, and 
has furnished us with the following description :— 

It was the object of the inventor to abandon the use 
of spring metal for electrical contact, as practice had 
demonstrated that metal soon lost its elasticity when 
under the action of electric currents, and with this in 
view he used two plates (made from sheet brass), one 
U-shaped, the other being straight. These are shown 
in the accompanying cut, mounted on a base of non- 
conducting material. The binding screw on U-shaped 
plate is the terminal of one circuit wire, and the screw 
on straight plate the terminal of the other. Two arms, 
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A and D, are hinged to a spindle, the bearing of which 
is located in the centre of U-shaped plate. A spring 
joins the end of the two arms, which keeps the arm, A, 
pressing firmly against the straight plate, also the arm, 
D, against the (J-shaped plate. As shown in the cut, 
the circuit is completed as the arm, A, joins the 
U-shaped plate and the straight plate, through its 
spindle and the arm, D, also at its point. To break 
circuit, the spindle is turned (by means of a handle 
screwed into its centre) to the right a quarter turn ; by 
so doing the arm, A, slides along the straight plate 
(cleaning it) until the position, B, is reached (while 
the arm, A, slides along the straight plate it is lengthen- 
ing the spring), at which point tlre straight plate 
becomes the tangent of a circle, of which the arm, A 
(hinged on the spindle), becomes the radius. As soon 
as the straight plate becomes the tangent, the arm, A, 
flies rapidly to position shown at C, when the circuit is 
broken. Whatever arcing there is is on back of arm 
and not on face where electrical contact is made. The 


circuit is completed {by a ilike movement,“the arm, D, 
coming to rest in position shown by A. Each time the 
Switch is used better contact is"secured, as the arm 
seats itself in the straight plate, like a hammer blow. 
This switch, in various sizes, is now being mounted on 
china, with cover and handle of same material, making 
a small, neat and artistic fixture. 

The Electric Supply Company, of Chicago, state that 
they have sold several thousands of Mr. Paiste’s snap 
switch, and never had one returned nor a single com- 
plaint. A letter from the Sawyer-Man Electric Com- 
pany, New York, says that they have sold thousands of 
the 10 ampere single-pole switch, no complaints having 


reached them from any quarter ; one from the Central 


Thomson-Houston Company, Cincinnati, is as follows: 
—‘ Having used several thousands of your switches, it 
gives us pleasure to be able to give them our hearty 
endorsement, and you are at liberty to refer to us at 
any time.” The New England Electric Supply Com- 
pany, Bridgeport, writes :—‘“‘ We take much pleasure 
in saying that in our opinion the Paiste switch is in- 
comparable. Of the thousands that we have sold, not 
one has been damaged either by burning or owing to 
mechanical defect. The economy in using the switch 
is obvious, while certainty of its action is of the utmost 
value.” Central Electric Company, Chicago, say :— 
“We have handled many thousands of the Paiste 
switch, and we know of no complaints; on the con- 
trary, our customers speak of it in terms of praise.” 
Mr. Paiste showed us dozens of other testimonials to a 
similar effect. 


Storms and Electric Wires.—It has for some years 
been the practice at the Berlin Post Office for the 
employés to make a note of storms and magnetic dis- 
turbances, direction of storms, length, &¢., and the 
result has demonstrated that underground wires, with- 
out being entirely free from the influence of magnetic 
storms, are much less liable to disturbance than over- 
head ones ; and, on the other hand, that accidents from 
lightning are much less serious in those towns where 
the overhead system is in vogue. 


ACCURATE MEASUREMENT OF LOW 
RESISTANCES. 


EVERYONE who has had occasion to use the Wheat- 
stone bridge, with the mirror galvanometer, for the 
purpose of measuring small resistances has suffered 
from the inconvenience and difficulty consequent on 
inexact balance, even when unequal arms are used. 

Recently finding it necessary to obtain a very 
accurate adjustment with the bridge, with arms of equal 
resistance and not exceeding 100 ohms each, the minute 
differences of resistance existing between the arms, 
although nominally equal, rendered an accurate balance 
impossible. 

The use of fine wires, sliding contacts and various 
other devices were tried, without any satisfactory 
result, 

It then occurred to me to shunt one of the higher 
resistance arms with an adjustable resistance very much 
greater that itself, and this was found to be perfectly 
successful ; alterations of the shunt, enabling a perfect 
balance to be obtained, although the conditions were 
such that a difference of yg ,y5pth in the joint resis- 
tance of the shunted arm produced a deflection of one 
division. 


A 
we 


This mode of attaining the condition of perfect 
balance has no doubt suggested itself to others, but 
does not appear to have been published before and it 
may be of service to draw attention to it now. 

It is clear that it is notiionly useful in attaining a 
perfect balance with some’ predetermined fixed resis- 
tance, but may be employed in the exact determination 
of small fractions of an ohm which are now less 
accurately estimated by using arms of unequal resis- 
tance. 

If determinations to yoo) rodvo OF rodooo are 
required, the shunt should be respectively 1,000, 10,000, 
or 100,000 times the arm resistance, and it may be used 
to determine a resistance which by that amount is in 
excess of, or is less than, the resistance unplugged in 
the measuring arm. 

For plus results in D the shunt should be placed 
across the arm A, and for mints results across the arm 
C;and it will be found in practice that this method 
admits of very exact measurements with great ease of 
manipulation. A, EDEN, 


SHAPING FILAMENTS OF INCANDESCENT 
LAMPS.* 


WHEN the loop-shaped filaments of incandescent lamps 
are straightened by a weight during the period in 
which the air in the bulb is exhausted, the removal of 
the weight is found to be a rather delicate operation. 
In straightening the filaments in this manner it has 


* Western Electrician. 
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ordinarily been found necessary to attach to each lamp 
bulb an exhaust tube longer than usual. After the 
operation of exhausting has been completed, this tube 
is first sealed some distance from the globe, and the 
lamp removed from the pump. By manipulating the 
lamp the weight is unhooked from the loop and 
dropped into the tube, which is then sealed off from 
the Jamp. The accompanying diagram illustrates an 
improved method of handling the weight by mag- 
netism. A glance at figs. 1 and 2 will show the 
simplicity of the operation. The small weight shown 


Fia. 2. 


Fig. 1. 


in the tube and hung on the filament is made of iron 
or other magnetic material. By this construction it is 
only necessary to use a magnet, as shown in fig. 1, ora 
solenoid, as indicated in fig. 2, and the weight may be 
manipulated as desired. It is evident, too, that the 
magnetism of the solenoid or permanent magnet may 
be employed to increase or diminish the strain or pull 
on the weight. This insures a delicacy of adjustment 
otherwise unattainable. This method of weight mani- 
pulation in the above-mentioned process is the inven- 
tion of R. N. Dyer of New York. 


NEW MARINE SIGNALLING APPARATUS. 


A NEW mechanical apparatus, in which electricity plays 
a part for night operations, has been invented by Mr. 
R. J. Crowley, for marine signalling purposes. The 
apparatus may be fixed to any top-mast, and consists of 
a hollow iron mast, from the right and left-hand sides 
of which project horizontally four oblong metal frames. 
Each of these contains two shutters, which in their 
normal position are horizontal, and which are mounted 
on axes so that they may be revolved. Oneside of each 
pair of shutters is painted vertically with red and white 
stripes, whilst the other side forms a .white diamond 
on a dark ground. At the inner end of each shutter 
is fixed a recessed pulley over which passes a chain 
which on being pulled grips the pulley and causes the 
shutter to revolve. Only four working chains are 
required, the lower pulley of each frame being operated 
by a subsidiary chain suspended from its corresponding 
operating chain. The working chains are carried to 
the bottom of the iron mast, where they are joined to 
wire ropes extending to the deck of the vessel, or any 
other desired part thereof. The shutters represent the 
alphabet, and also certain signals. Thus on causing 
any shutter, or combination of shutters, to be exposed 
by pulling any one or more chains, any letter or words 
may be flashed. The four wire ropes are fastened to 
horizontal levers, so that by depressing or raising any 
one lever any message may be signalled. The operator 
has only in front of him the four levers and a card 


upon which the code is printed. Signals may be 
transmitted with this apparatus with great rapidity, 
and by a mere tyro. 

The electrical part of the apparatus comprises four 
electric lamps fixed at the four corners of the frames, 
and is only used for night signalling in conjunction 
with the same code. The four lamps are backed by 
coloured reflectors, and are connected with a battery or 
dynamo, as the case may be, through make and break 
switches. Thus on depressing any switch its corre- 
sponding lamp is placed in circuit and lighted, whilst 
on releasing the switch the light is extinguished. By 
this means any signal may be flashed. A fifth electric 
lamp is also fixed on the apparatus, and is used purely 
for lighting purposes. A company will shortly be 
formed to work this invention, which is of American 
origin. Further information will be furnished by 
Messrs. Salter, Hunt and Co., of 62, King William 
Street, E.C. 


SEEING BY ELECTRICITY. 


THE exhibition, at the Jubilee of the Penny Post, held 
at the South Kensington Museum, of an apparatus 
called the electrophonoscope, though it no doubt 
answered the amusing purpose of a penny peep-show, did 
not advance, it is perhaps needless to say, the problem of 
seeing by electricity a single stage. The apparatus was, 
we believe, nothing more than a well-arranged combi- 
nation of a telephone and the well-known optical de- 
lusion which enables the intelligent rustics at the 
country fairs to “see through a four-inch deal board,” 
or through one of their companions equally hard 
craniums. In fact, as regards the “seeing” part of 
the apparatus, there was nothing electrical about it, 
except the illumination of the reflectors by incan- 
descent lamps. It is now some years since the late 
Robert Sabine, Profs. Ayrton, Graham Bell, and others 
suggested that the problem of “seeing by electricity ” 
might be partially solved by the aid of a series of 
selenium cells, arranged in a mosaic pattern, and upon 
which an image of the subject to be transmitted was 
projected ; but no practical result seems to have de- 
veloped from the crude idea. Edison, we hear, is 
working away at the question, but whether he has 
arrived at an approximation to a solution anything 
more definite than mere rumour does not indicate. An 
announcement that success had been attained would of 
course be heralded in the daily press by the usual 
stereotyped announcement of a “revolution in tele- 
graphy, the far-reaching consequences of which it is 
impossible to estimate,” words which, as regards the 
latter part of the statement are, no doubt, strictly true, 
as the almost invariable falsification of the prediction 
shows the inability of the “dailies” to estimate correctly 
the value of scientific discoveries. One great direct 
practical value of a really successful method of elec- 
trical vision would be great rapidity of telegraphic 
transmission, as—unlike the telegraph and the telephone, 
where the communication of intelligence is the result 
of a sequence of expressions one following after the 
other, and which, consequently, takes up time—seeing 
by electricity means the simultaneous transmission of 
the facsimile of all parts of a picture or object, which 
would be visible to an almost unlimited number of 
spectators ; consequently, a long written or printed 
message, if made visible, could have its several para- 
graphs copied down each by a different person, and all 
writing at the same time. 


The Post-Office Jubilee.—The celebration reception 
and exhibition on Wednesday night, under the Pre- 
sidency of the Duke of Edinburgh, seems to have been 
entirely successful. The feature which excited the 
greatest interest was the electrophonoscope show, a 
little delusion which reflected great credit upon its 
learned originators, and which caused many persons to 
go away under the impression that seeing by electricity 
has become an accomplished fact, 
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NOTES. 


Electrical Measuring Apparatus.—In the report on 
the Weymersch battery, which we published last week, 
the names of Messrs. Sharp & Kent were inadvertently 
omitted from the list of those firms who so obligingly 
lent the testing instruments. 


Automatic Electrical Call Boxes.—We understand 
that a similar call box to the one referred to in our 
issue of the 13th ult. has been patented in Germany, 
and that it is already in use in Breslau, Hamburg, and 
Berlin. It is very probable that one of this make will 
be shown in London in two or three months hence. 


Main Switches.— Yet another series of switches, this 
time of the main or switchboard type, is about to be 
introduced by Messrs. Dorman and Smith, of Man- 
chester and London. There is nothing strikingly novel 
about these switches, their principal characteristic 
being their extreme solidity. The illustrations show 
these arranged for use both for “single” and “double” 
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types, are of gun-metal, with steel shafts, and are 
mounted on slate slabs. They have a double break, 
good spring contacts, and instantaneous release, and 
being fitted with conical thimble terminals, arranged 
either on the front or back, are easy to couple up. 


Telephone Call Boxes.—We are informed that ina 
few months telephone call boxes will be installed in 
various London districts, so that persons desiring to 
communicate with the exchange and then to subscribers 
may do so. The money to be paid for conversation 
will be deposited in slots, when the exchange may be 
rung up. Subscribers will, however, each be provided 
with a key which will fit into holes in the boxes, and 
by means of contacts inform the exchange attendant 
that the person desiring to communicate is a subscriber. 
Of course, the latter will not have to pay any fee other 
than his annual subscription. 


Death of the Swiss Director of Telegraphs.—The 
death is announced of Herr Frey, Director of the Swiss 
International Telegraph Bureau, who was only recently 
appointed. 


Prize.—The Société d’ Encouragement pour |’Industrie 
Nationale has awarded to M. Gramme the Ampere 
medal. 

Messenger Call System.—To advocate the claims of 


this system a conversazione will take place at the Royal 
Institute of Painters in Water Colours on July 12th. 


An Error.—Messrs. Crompton & Co. correct our state- 
ment made last week as to the price per unit at Chelms- 
ford. It should be 1s., not 1s. 3d. 


The Tory Island Cable.—The steamer Buccaneer 
left Silvertown on Wednesday to lay the cable connect- 
ing Lloyd’s signal and telegraph station on Tory Island 
with the mainland. 


Corporation of Salford v. Lever.—The judgment 
given against Mr. Lever at Leeds last month was upheld 
in the Queen’s Bench Division on Saturday. It was 
intimated that there would be an appeal. 


Are Light and Battery Carbons,—A point brought 
out in the discussion upon Mr. Marks’s paper on “ Arc 
Light Carbons” at the recent meeting of the American 
Institute of Electrical Engineers, had reference to the 
control of the arc by means of a small energised coil 
in suitable proximity to it. According to Mr. Marks, it 
is possible in this way to maintain a perfectly steady, 
noiseless arc, and Prof. Thomson’s experience sup- 
ported this view. An American contemporary, how- 
ever, thinks it doubtful, if the method possesses the 
requisite simplicity for commercial purposes. Our con- 
temporary thinks also that the suggestion made by Mr. 
Pope at the same meeting, that some competent student 
should take up the study of battery carbons, should be 
acted upon, as it would result in the discovery of many 
valuable principles, and in the confirmation of many 
of the now accepted theories in connection with the 
battery carbon. 
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Technical Education.—At the Department of Science 
and Art of the Committee of Council on Education, 
South Kensington, a letter from Mr. J. W. Pye-Smith, 
Town Clerk of Sheffield, dated 16th May, 1890, was 
read, stating that the Town Council of that borough 
propose to make grants, under the powers conferred 
upon them by the Technical Instruction Act, 1889, to 
certain institutions in Sheffield for the promotion of 
technical instruction ; that at one of these institutions 
instruction is given in the following subjects, which 
are not included in the branches of science and art, 
with respect to which grants are at present made by the 
Department of Science and Art, viz.:—1. Manual 
training or instruction in the use of tools for working 
in wood and iron; 2. Plumbers’ work; 3. Electro- 
metallurgy ; 4. French ; 5. German ; 6. Type-writing ; 
7. Shorthand ; and that, in the opinion of the Town 


Council, such a form of instruction is required by the 


circumstances of its district. In accordance with the 
request of the Town Council, the Lords of the Com- 
mittee of Her Majesty’s Most Honourable Privy 
Council of Education have been pleased to sanction 
this form of instruction under clause 8 of the Technical 
Instruction Act, 1889, for the borough of Sheffield, and 
this minute will be laid before Parliament in accord- 
ance therewith. 


New Business. — Messrs. Pollock and Macnab, of 
the Britannia Iron and Engine Works, Hyde, near 
Manchester, announce that they have opened a 
new department in their business, that of electrical 
engineering. They have engaged as practical superin- 
tendent a specialist of large experience in some of 
the largest electrical engineering establishments in 
the Kingdom, and are therefore in a position to make 
electrical machinery and plant for electric lighting. 
They solicit a visit to see the plant they have put down 
for themselves. 
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Electric Lighting Orders.—Mr. O. V. Morgan asked 
the President of the Board of Trade whether the effect 
of the provisions which the Board had inserted in 
electric lighting orders now before Parliament, author- 
ising local authorities to transfer their undertakings, 
would be practically to confer upon the Board of Trade 
powers to perform functions heretofore exercised by 
Parliament, and also deprive the public of the means 
that they now had of resisting any such transfer by 
appearing before a Parliamentary Committee where 
evidence was taken upon oath ; and whether the Board 
would have the power to administer an oath if the 
functions of Parliament were so vested in that depart- 
ment. Sir M. Hicks-Beach : Section 11 of the Electric 
Lighting Act, 1882, provides that “no local authority, 
company, or person shall by any contract or assignment 
transfer to any other company or person or divest them- 
selves of any legal powers given to them, or any legal 
liabilities imposed on them by this Act, or by any 
license, order, or special Act, without the consent of 
the Board of Trade.” The provisional orders granted 
under the Act referred to require that public notice of 
the proposed transfer shall be given, and the transfer 
cannot be made without the consent of the Board of 
Trade, by whom the deed of transfer must be approved, 
and who will make any enquiries that they may con- 
sider necessary in the interests of the public. The 
Board of Trade would have no power to administer an 
oath. With regard to the merits of the clause, I wish 
to point out that the local authorities, who are repre- 
sentatives of the ratepayers, ought to be the best judges 
of their interests in matters affecting the lighting of 
the town. 


The Halifax and Bermuda Cable.—A cablegram has 
been received by the Halifax and Bermuda Cable Com- 
pany from the ss. Westmeath, in lat. 35° 11 min., long. 
64° 7 min., stating that at noon on the 29th inst. 623 
knots of the cable had been paid out, and that the 
steamer was now well past the influence of the Gulf 
Stream. Weather fine and everything satisfactory. The 
cable was completed on Tuesday last, and Messrs. W. 
T. Henley’s Telegraph Works Company, Limited, are to 
be congratulated on the success they have met with in 
laying theneweable. A large number of soundings were 
taken, the bottom being found even and quite satis- 
factory; the greatest depth ascertained was 2,820 
fathoms. The paying out of the cable was commenced 
on Wednesday, the 25th ult., and the ship arrived off 
Bermuda at noon on the 30th. 


New Companies.—We understand that no less than 
100 new companies have been registered during the 
past week. As may be seen in our columns a goodly 
proportion are electrical. 


A Financial Paper’s Views.—The Financial Times, 
speaking of the Okonite scheme, says : — “ Before 
English capitalists rally round a concern intended to 
combine an American with an English business, they 
will want something a little more satisfying than a 
report by one of the English vendors on the American 
property, and by the American vendor on the English 
property, and those furnished by Mr. F. L. Rawson and 
Mr. F. Cazenove Jones respectively are the sole grounds 
on which the International Okonite Company bases its 
appeal to the public.” 


More Newspaper Science.—In the evening edition of 
yesterday's Standard it is gravely asserted that the 
power of the electrophonoscope to reproduce images is 
due to the employment of selenium, “ whose capacity 
to transmit sunlight pictures has long been known to 
scientific men.” If it is not too expensive, says our 
daily contemporary, we shall ere long find it in every 
office where a telephone is employed. We thought 
that the D. 7. and another were the only papers which 
Messrs. Hughes, Preece and Stroh had fooled, but it is 
painfully evident that the “Technical and General 
News Agency,” to which we referred last week, is more 
than ever a necessity of the Zimes. 


Manufacture of Double Carbon Lamps.—The Brush 
Company, of Cleveland, has obtained an injunction 
against the Sperry Electric Company covering the 
manufacture or use of double carbon lamps. This is 
the fourth decree obtained by the Brush Company on 
this patent. 


Okonite.—In 1886 a Mr. Smith, who was exhibiting 
in London the manufacture of okonite, gave a piece of 
the material to an electrical firm, who submitted it to 
a well-known analyst, whose report was as follows :— 


Rubber 49°60 per cent. 

Sulphur side sis 5°30 e 

Lamp Black ... sh he ed 3°20 5 

Zine Oxide ... és 15°50 3 

Litharge ae ine 26°30 w 

Silica... ise si Bas oe Onl0 eae, 
100:00 


Personal.—Mr. Charles F. Quicke, works manager of 
the establishrnent of Messrs. [mmisch, electrical engi- 
neers, of Kentish Town, was installed Worshipful 
Master of the Chislehurst Lodge of Freemasons, No. 
1,531, at Chislehurst, on Saturday last, in the presence 
of a large number of metropolitan brethren. 


The Electrophonoscope.—‘ This remarkable instru- 
ment will be exhibited for the first time at the Post Office 
Jubilee soirée at the South Kensington Museum. It is 
the joint invention of Prof. Hughes, F.R.S., Mr. Preece, 
F.R.S., worked out by Mr. Strib, and Mr. Roberts, one 
of the Post Office officials. It solves the question of 
visual telegraphy. The sender of a message from a 
distant station appears in person before his correspon- 
dent, and with a telephone it is possible not only to 
speak to him, but to see him, and to watch the expres- 
sion of his features. It is a perfect complement to the 
telephone, and will illustrate what telegraphy is likely 
to be in 1990.” The above is the official description of 
the apparatus, which we have dealt with—we hope as 
it deserves—on another page. 


Electric Lighting in St. Pancras.—Prof. Robinson 
has extended the time for receiving tenders for the 
various contracts. Ata recent meeting of the vestry a 
letter was read which stated that the County Council 
had decided to advance the vestry a loan of £10,000. 


The Institution of Electrical Engineers, — The 
Secretary sends us the following communication :— 
Referring to the circular in regard to the Edinburgh 
meeting, issued by me to members of the Institu- 
tion on the 25th ult., to which you were good enough to 
draw attention in your columns, I shall feel greatly 
obliged by your mentioning in your next issue that 
both the London and North-Western and the Midland 
Railway Companies have consented to issue to any of 
our members who may be proceeding to the meeting 
return tickets of any class, available for eight days, at 
the same reduced price as has been agreed to by the 
Great Northern Railway Company, viz., at a single 
fare anda quarter. The tickets will be issued from any 
of the stations of these companies’ lines on production 
of a note signed by me, respecting which I shallina 
few days issue to all who may have intimated their in- 
tention to attend the meeting, and who already number 
over one hundred, a circular, accompanied by a pro- 
gramme of the proceedings. 


Hammersmith and Fulham Electric Lighting.— 
At a meeting of the London County Council on Tues- 
day last, the Parliamentary Committee reported that 
the Board of Trade had intimated to the Parliamentary 
agents that this order would not be proceeded with. 


Electrical Plant.—Mr. Lea’s successor, as editor of 
this monthly trade journal, is Mr. KH. R. Dolby, 
A.M.I.C.E. ; this gentleman has, on various occasions, 
contributed technical descriptions of electrical appa- 
ratus to the columns of the REVIEW, and we wish him 
prosperity. 
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Admiral Colomb to be Rewarded,—Lord G. Hamil- 
ton stated in the House of Commons on Tuesday, that 
the Government had decided to offer Admiral Colomb 
a further sum of £2,000 for his services in connection 
with the flashing signals used in the Navy. 


A Slight Drop.—In the Fowler-Waring mains, on 
which the Deptford central station at present depends, 
the loss, with the load now in use, amounts to 1,200 
volts. 


The Brighton Electric Light Wire Accident.—On 
the appeal of the Brighton Electric Light Company 
against the damages awarded to Mrs. Garman for tke 
death of her husband, the damages were reduced 
to £500. 


Cable Manufacture in Italy.—Messrs. Pirelli & Co., 
whose works last year were almost at a standstill, are 
negotiating with the Italian Government for another 
cable which it is proposed to lay in Italian waters. 


The Electric Light in Preston.—Provisional orders 
were issued on Wednesday morning authorising the 
National Electric Supply Company and the Lancashire 
and Cheshire House-to-House Electricity Company to 
supply various parts of the borough of Preston with 
electricity. These orders have yet to receive the sanc- 
tion of Parliament. 


Personal, Mr. A. E. Mavor, M.I.E.E., at present 
electrical engineer to Messrs. Denny & Brothers, Dum- 
barton, has been appointed general manager of the 
Fowler-Waring Cables Company, Limited, of 85, 
Queen Street, Cheapside. 


Telpherage at Edinburgh.—The telpher line at the 
Edinburgh Exhibition was opened last week on the 
occasion of the visit of the Lord Mayor of London. 
It has been made by the Electric Construction Cor- 
poration, who are, we understand, engaged upon a 
telpher line through the Via Flaminia, Rome, which is 
expected to be opened very shortly. 


Elmore’s Patent Copper Depositing Company, — 
This company has now on exhibition, at 56, Queen 
Victoria Street, an interesting collection of specimens 
of seamless copper tubes, seamless copper cylinders, 
high conductivity wire and other products made under 
the company’s patents upon a commercial scale at their 
works in Leeds. Some tests of copper deposited by this 
process were recorded in our issue of June 14th, 1889. 


Electric Launch Building.—We are informed that 
the boat building business hitherto carried on at 
Strand Works, Chiswick, by Mr. Sargeant, the builder 
of the well known Viscountess Bury, has been acquired 
by Woodhouse and Rawson United, Mr. Sargeant’s 
Services being retained as manager of: that department 
of the business. 


NEW COMPANIES REGISTERED. 


Thetford Electric Light and Power Co., Limited,— 
Capital £5,000 in £10 shares. Objects: To carry on in 
all branches the business of an electric light and power 
company. Signatories (with one share each): *O. 
Burrell, jun., *R.G. Burrell, *F. J. Burrell, J. Houchen, 
F, V. Houchen, T. Lumley, all of Thetford, Norfolk ; 
*W. Jackson, Knottingley, York. The signatories de- 
noted by an asterisk are the first directors ; qualifica- 
tion £50 in shares or stock. The company in general 
meeting will determine remuneration. Registered 
23rd inst. by Mr. R. Jordan, 120, Chancery Lane. Re- 
gistered offices, St. Nicholas Street, Thetford, Norfolk. 


International Okonite Company, Limited.—Capital, 
£340,000 in £10 shares, Objects: To manufacture in- 
sulated and other wires and cables for telegraphic, 
telephonic, and other purposes, and for such purposes to 
adopt an agreement with Woodhouse and Rawson 


United, Limited. To carry on business as electricians. 
Signatories (with 1 share each): F. Spooner, 83, 
Rendlesham Road, Lower Clapton; J. Beaumont, 9, 
Daneville Road, Camberwell; H. E. Smith, 26, Park 
Place, Leyton ; H. C. Newton, 121, Avenell Road, N.; 
J. S. Stornden, 60, Moray Road, N.; W. Dauney, 
6, Lexham Gardens, W.; A. Stevens, 4, Trafalgar 
Square. The first English directors will be appointed 
by the subscribers ; remuneration, £1,500 per annum, 
and in addition 3 per cent. on all net profits other than 
profits derived from the American branch of the 
business. There will be a committee of management 
in America, the first members of which are F, 
Cazenove Jones, H. Durant Cheever, W. L. Candee, J. 
H. Cheever, and H. Martin ; remuneration, 5 per cent. 
on all net profits resulting from the American branch 
of the business. Qualification for subsequent directors, 
50 shares or £500 stock. Registered 24th ult. by 
Parker, Jarrett and Parker, St. Michael’s Rectory, 
Cornhill. : 

S. Z. de Ferranti, Limited.—Capital, £100,000 in £10 
shares. Objects: To purchase any business or patents 
relating to electricity. Signatories (with 1 share each) : 
*§. Z. de Ferranti, *H. P. Sparks, Charterhouse Square ; 
*F, Ince, J. B. Ince, St. Benet Chambers, Fenchurch 
Street; T. W. Hunter, 2, Dashwood Road, Stroud 
Green; A. Wright, 3, Clermont Road, Brighton; H. 
W. Kolle, Egremont, Tulse Hill. The first three signa- 
tories are appointed directors ; qualification, 100 shares ; 
the company in general meeting will determine re- 
muneration. Registered 26th ult. by Ingledew, Ince 
and Colt, St. Benet Chambers, Fenchurch Street. 


Woolwich District Electric Light Co., Limited.— 
Capital £10,000, in £1 shares. Objects: To carry on 
the business of an electric light company in all 
branches. Signatories (with 20 shares each): J. T. 
Randall, A. W. Mellish, Robt. Webb, R. B. Dale, G. H. 
Campbell, G. Whale, W. H. Pryce, all of Woolwich ; 
J. R. Jolly, J.P., Plumstead. Registered without 
special articles by G. Whale, 54, Cannon Street. 


Canterbury Electricity Supply Company, Limited. 
—Capital £100, in £1 shares. Objects: To carry on 
the business of electrical engineers and suppliers of 
electrical apparatus, mechanical and chemical engi- 
neers. Signatories (with 1 share each) : Emile Garcke 
(Manager and Secretary Brush Electrical Hugineering 
Company, Limited); J. L. Raworth (engineer) ; W. C. 
Mann, R. A. Dawburn (electrical engineer), W. M. 
Mordey (electrician), R. Percy Sellon, W. Geipel (elec- 
trical engineer), all of 112, Belvedere Road, Lambeth. 
Most of the regulations of Table A of the Companies’ 
Act, 1862, apply. Registered 28th ult. by Sydney 
Morse, 4, Fenchurch Avenue, E.C. 


Cardiff Electricity Supply Company, Limited.— 
Capital £100, in £1 shares. Objects: To carry on the 
business of electricians in all branches. In this and 
following six companies the signatories are the same as 
in the preceding company. Registered 28th ult. by 
Sydney Morse, 4, Fenchurch Avenue. 

Henley Electricity Supply Company, Limited.— 
Capital £100, in £1 shares. Objects: To carry on 
business as electricians. Registered 28th ult. by Sydney 
Morse, 4, Fenchurch Avenue. 


Ipswich Electricity Supply Company, Limited.— 
Capital £100, in £1 shares. Objects: To carry on 
business as electricians. Registered 28th ult. by Sydney 
Morse, 4, Fenchurch Avenue. 


Loughborough Electricity Supply Company, Limited. 
—Capital £100, in £1 shares. Objects: To carry on 
business as electricians. Registered 28th ult. by Sydney 
Morse. 

Manchester Electricity Supply Company, Limited.— 
Capital £100, in £1 shares. Objects: Electricity in all 
branches. Registered 28th ult. by Sydney Morse. 


Penzance Electricity Supply Company, Limited.— 
Capital £100, in £1 shares. Objects : To carry on busi- 
ness as electricians in all branches. Registered 28th 
ult. by Sydney Morse, 
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Weymouth Electricity Supply Company, Limited.— 
Capital £100, in £1 shares. Objects: Electricity in all 
branches. Registered 28th ult. by Sydney Morse. The 
registered offices of the above companies are at 112, 

Belvedere Road, Lambeth. 
~ Kidderminster Electric Light and Power Supply 
Company, Limited, — Capital £1,000, in £1 shares. 
Object : To carry on at Kidderminster or elsewhere the 
business of an electric light and power company in all 
branches. Signatories (with 1 share each): C.S. Peach, 
8, John Street, Adelphi, architect; E. Bax, Eltham, 
Kent ; C. Roberts, C.E., 6, Gray’s Inn Place; J. R. 
Cleave, Hotel Windsor, Victoria Street, S.W.; E. J. 
Jennings, 13, Victoria Street, engineer ; R. Thicknesse, 
11, Abchurch Lane ; T. B. D. Cooper, 5, Victoria Street, 
engineer. The subscribers are to appoint the first 
directors. Qualification, £50 shares or £50 stock. Re- 
muneration, £200 per annum to the chairman, and 
£100 per annum to each director. Registered 28th ult. 
by Fox and Thicknesse, 11, Abchurch Lane, 

East Coast Electric Light and Power Company, 
Limited.—Capital £1,000, in £1 shares. Objects: T'o 
carry on in the towns of the East Coast or elsewhere 
the business of electric lighting. The signatories for 
one share are the same as in the preceding company, 
and the same arrangements for directors also appply. 
Registered 28th ult. by Fox and Thicknesse. 


Devonshire Electric Light and Power Company, 
Limited,—Capital £1,000, in £1 shares. Objects: To 
carry on in Devonshire or elsewhere the business of 
electric lighting in all branches. The signatories are 
the same as in the two preceding companies, and the 
same regulations as regards directors also apply. Regis- 
tered 28th ult. by Fox and Thicknesse. 

Camberwell and Islington Electric Light and Power 
Company, Limited.—Capital, £1,000 in £1 shares. 
Objects : To carry on in the parishes of Camberwell 
and Islington the business of electric lighting. The 
signatories of the three preceding companies take one 
share each in this company. The same regulation for 
directors also apply. Registered 28th ult. by Fox and 
Thicknesse. 

Stamford Hill, Tottenham and Edmonton Electric 
Light and Power Company. Limited.—Capital, £1,000 
in £1 shares. Objects: To carry on in the neighbour- 
hoods mentioned in title the business of electric 
lighting. The signatories of the four preceding com- 
panies subscribe for one share each in this company, 
and the same arrangements for directorsapply. Regis- 
tered 28th ult. by Fox and Thicknesse. 


Provincial Electric Light and Power Supply Com- 
pany, Limited,—Capital, £1,000 in £1 shares. Objects : 
To carry on electric lighting business in the provinces. 
Signatories as in five preceding companies. Registered 
28th ult. by ‘Fox and Thicknesse. 


New Cadogan and Belgrave Electric Supply Company, 
Limited.—Capital £1,000, in £10 shares. Objects: ‘'o 
take over the business and undertaking of the Cadogan 
Electric Light Company, Limited. Signatories (with 1 
share each): *A. Greenwood, 8, Cavendish Road, 
Leeds; *Lieut.-Col. A. W. Thynne, 50, Cadogan 
Square ; J, 8. Sayer (electrical engineer), 37, Drayton 
Gardens, South Kensington ; G. Chapman, 48, Luiver 
Road, Fulham ; G. Hogger, Hether Green, Lewisham ; 
©. Bonsor, 8, Vincent Square, Westminster; A. S. Bat- 
ley, Thames Ditton. The signatories denoted by an 
asterisk are the first directors ; qualification, £100 in 
ordinary shares ; the company in general meeting will 
determine remuneration. Registered 30th ult. by 
Brook, Freeman & Batley, 89 Chancery Lane. 


Weston-super-Mare Electricity Supply Company, 
Limited,—Capital £100, in £1 shares. Objects: To 
carry on business as electricians and electrical engi- 
neers in all branches. Signatories (with 1 share each) : 
H. G, Massingham, Bath Electric Light Works ; Emile 
Garcke, J. C. Raworth, R. A. Dawburn, W. Geipel, W. 
M. Mordey, and R. Percy Sellon, all of 112, Belvedere 
Road, Lambeth. Most of the regulations of Table A of 
the Companies’ Act, 1862, will regulate the affairs ot 
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the company. Registered 30th ult. by Sydney Morse, 
4, Fenchurch Avenue ; office, 112, Belvedere Road. 


Bristol Electricity Supply Company, Limited, — 
Capital, £100 in £1 shares. Objects: To carry on 
business as electricians in all branches. The signa- 
tories are the same as in the preceding company. Re- 
gistered 30th ult. by Sydney Morse, 4, Fenchurch 
Avenue, E.C. 


Northern Counties Electric Light and Power Supply 
Company, Limited,— Capital, £1,000 in £1 shares. 
Objects: To carry on in Northumberland and elsewhere 
the general business of an electric light company in all 
branches. Signatories (with 1 share each) : Ralph 
Thicknesse, 11, Abchurch Lane; EK. J. Jennings, 13, 
Victoria Street; E. W. Monkhouse, 3, Robertson 
Terrace, Hastings; F. B. Nicholson, 9, St. Petersburgh 
Place, Bayswater ; F. W. Stenlake, 13, Victoria Street ; 
A. F. Barter, 60, Hercules Buildings, Lambeth ; Wm. 
Jennings, 59, Fleet Street. The signatories are to 
appoint the first directors ; qualification, £50 in shares 
or stock ; remuneration, chairman, £200 per annum ; 
each director, £100 per annum. Registered 30th ult. 
Solicitors, Messrs. Fox and Thicknesse, 11, Abchurch 
Lane. 


Paddington and Bayswater Electric Light and 
Power Supply Company, Limited.—Capital, £1,000 in 
£1 shares. Objects: To carry on electric lighting in 
Signatories 
(with 1 share each): F. B. Nicholson, 7, St. Peters- 
burgh Place, Bayswater ; C. Jennings, Montpelier Road, 
S.E.; E. J. Jennings and F. A. Stenlake, 13, Victoria 
Street ; C. Baizley and W. R. Adams, 59, Fleet Street. 
The arrangements for directors are the same as in the 
preceding company. Registered 30th ult. Solicitors, 
Fox and Thicknesse, 11, Abchurch Lane, E.C. 


District Messenger Service and News Company, 
Limited.—Capital £200,000 in £5 shares. To manu- 
facture and supply electrical appliances for transmitting 
messages, signals, and for other purposes, and to 
purchase certain letters patent upon terms of an un- 
registered agreement with Charles Tweed Russell. 
Signatories (with 1 share each): H. G. Asten, R. B. 
Smith, A. Lovis, 50, Lime Street ; H. Osbornler, 24, 
Cedars Road, Clapham ; G. Macmuldrew, 26, Woburn 
Place ; C. Tweed Russell, 18, Southwell Gardens, South 
Kensington ; W. H. Williams, 60, Felenstowe Road, 
Kensal Green. The signatories are to appoint the first 
directors ; qualification, £500 in shares ; remuneration, 
£250 per annum each, with £50 additional for the 
chairman. Registered 30th ult. by Ashurst, Morris, 
Crisp & Co., 6, Old Jewry. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Electric Light Company, Limited, — An 
agreement of 19th ult. between this company and John 
Muirhead and Latimer Clark, cites that the two latter 
are unsecured creditors of the company for £800, and 
have agreed to accept 40 fully paid preference shares in 
satisfaction thereof. 


Northern District Telephone Company, Limited.— 
At an extraordinary meeting of this company, held at 
Oxford Court, Cannon Street, on the 15th May, special 
resolutions were passed approving an agreement for 
the sale of the business and property of the company 
to the National Telephone Company, Limited, and 
with a view to giving effect to the same to wind up 
voluntarily, Mr. Thomas Abercrombe Melton be 
appointed liquidator. The resolution was confirmed 
on the 12th ult., and was filed on the 28th ult. 


Northampton Electric Light and Power Company, 
Limited.—The annual return of this company, made 
up to the 17th ult., was filed on the 24th ult. The 
nominal capital is £50,000, divided into 10 A and 
49,990 B sharas of £1 each. The whole of the former 
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and 10,000 of the latter are taken up. Upon the B 
shares the full amount has been called, the calls paid 
amounting to £4,927, and unpaid to £5,073. 


Electrical Engineering Corporation, Limited.—At 
an extraordinary general meeting of this company, 
held at ‘3, Prince’s Mansions, Victoria Street, on the 
8th May, certain alterations were made in the articles 
of association, one of these fixing the qualification of 
a director at £500 in shares. The special resolutions 
were confirmed on the 6th June, and were duly filed on 
the 23rd June. 


General Electric Power and Traction Company, 
Limited.—An agreement of 22nd May with the Electric 
Construction Corporation provides for the acquisition 
by this company of certain license of patents for 
£30,000 in fully paid ordinary shares. 


Railway Electrical Contractors, Limited (in Liqui- 
dation).—The registered office of this company is now 
situate at 1 and 2, Great Winchester Street. — 


City of Westminster Electrical Syndicate. — The 
registered office of this company is situate at 4, Victoria 
Mansion, Victoria Street, Westminster. 


New Electric Fire Lighter Company, Limited.—The 
registered office of this company is situate at the 
Works, Marsh Gate Lane, Stratford, E. 


LEGAL. 


Chatenay v. the Brazilian Submarine Telegraph 
Compavy.—This case came before Mr. Justice Day, sitting with- 
out a jury,on Wednesday. The plaintiff, who resides at Rio, said he 
was, at the time of his mother’s death, the registered holder of 
50 shares in the defendant company, whose offices are in London, 
but since then his name had been removed from the register of 
shareholders without his consent, and some other person’s name 
had been substituted as the holder of the said shares. The 
plaintiff had given a power of attorney to his agent, Mr. Bruyere, 
of London, to act for him, and the question his Lordship was 
asked to decide was whether Brazilian or English law governed 
this power of attorney. 

Mr. H. D. Greene, Q.C., and Mr. Alexander Young were counsel 
for the plaintiff; Mr. R. B. Finlay, Q.C., Mr. Graham, and Mr. 
Calvert were counsel for the defendant. 

Mr. GREENE said the defendant wanted to issue a commission to 
Brazil to take evidence as to the meaning of this alleged power of 
attorney, contending that Brazilian law would govern the opera- 
tion of it in this country. Mr. Chatenay, in his deposition, said 
he had never received dividends on the shares direct, but through 
his agent in London. Plaintiff was trustee for other members of 
his family, and he had never authorised anyone to transfer these 
shares. The learned counsel submitted that under these circum- 
stances Mr. Bruyere’s rights under the power of attorney were 
regulated by English law. 

Mr. Finuay insisted that the document having been executed in 
Brazil by the plaintiff, a resident in Brazil, it must be governed 
by the Brazilian law. - 

His Lornpsuip, at the conclusion of the arguments, held that 
the power of attorney was a general power, and must be 
governed by the laws of the country in which it was exercised. 


CITY NOTES, REPORTS, MEETINGS, &c. 


The West African Telegraph Company, Limited. 


Tue fifth ordinary general meeting of the shareholders was held 
at Winchester House on Thursday, the 8rd inst., to receive the 
directors’ report and acccounts, &c., for the year ending 31st 
December, 1889 (printed in our last issue). 

Sir John Pender, K.C.M.G., who presided, said that several new 
stations for the company’s joint working arrangements had been 
established in the year under review, and that a new cable had 
been laid between Bonny and Principé. As regards the net result 
of the year’s working, compared with the previous year, the gross 
revenue amounted to £64,661, as against £55,315, or an increase 
of £9,346, almost entirely derived from the traffic with South 
Africa. Communication between the company’s line and Cape 
Town was established on the 4th June last, so that they had 
only had the benefit of the new traffic for seven months. 
The South African traffic was worked under a juint purse agree- 
ment between the Eastern, the Eastern South African, the 
Brazilian Submarine, the Spanish National, and this company ; 
and so long as communication was maintained by either coast 


the company’s revenue was secure. The amount brought forward 
last year amounted to £4,878 4s. 8d. as against £1,215 9s. 11d. in 
1888, or an increase of £3,662 14s. 9d. The total expenses in 1889 
were £21,155 9s. 8d., and in 1888 they were £20,016 Os. 7d., so 
that there was an increase of £1,139 9s. 1d., which was due almost 
entirely to the causes he had mentioned. The hire of cable 
repairing ships—viz., £1,780 3s. 1d., was charged to the 
current revenue account, and a balance of preliminary 

expenses, £750, was written off. A fair amount had been 

written off for depreciation of cable stock. The net result of 1888, 

after providing for expenses, interest, and a sinking fund for the 

redemption of 5 per cent. debentures, had been a dividend of 23 

per cent. per annum, £5,000 to repairs and renewals account, and 

£4,878 43. 8d. carried forward. This time they declared a dividend — 
of £5 per cent. for the year, and they charged repairs and renewals 

to the revenue account, and they carried to the general reserve 

fund the sum of £16,145 11s. The balance to the credit of repairs 

and renewals, £3,074 23. 5d., has been carried to the general 

reserve fund, so that the interest on investments added to the 

general reserve fund amounted to: £19,712 18s., fully invested. 

This, he thought, was a fulfilment of the promise made by 

him twelve months ago. In 1887 they had no dividend, 

in 1888 the dividend was 13, in 1889, after the recon- 

struction of the Board, the dividend was 23 per cent. 

He believed that the company was destined to play a 

very important part in the opening up of the “ dark continent.” 

Referring to the Telegraphic Conference lately held in Paris, he 

claimed that the result was on the whole that the cable com- 

panies held a higher position than probably they had ever done in 

the estimation of the public and continental governments. He 

admitted they were fairly treated on the whole, although the 

tendency was to reductions, in which they must bear their share, 

whilst they consoled themselves with the thought that reductions 

very often lead to increased traffic. He moved the adoption of 

the report and accounts, and the declaration of a dividend, pay- 

able on and after that date, of 6s. 6d. per share, free of income 

tax, making, with the interim dividend already paid, a total dis- 

tribution for the year of 5 per cent. 

The motion was carried unanimously, Sir John Pender and Mr. 
R. K. Gray were re-elected directors, the appointment of Mr. J. 
Denison Pender as a director was confirmed, and Messrs. Deloitte, 
Dever, Griffiths & Co. were reappointed auditors of the company, 
and with a vote of thanks to the chairman and directors the pro- 
ceedings came to a close. 


The National Telephone Company, Limited. 


THE report of the directors to be presented at the tenth ordinary 
general meeting, to be held at the Cannon Street Hotel on Friday, 
11th July, at 12 o’clock, states :—The directors have the pleasure 
of submitting to the shareholders the accounts for the year ending 
30th April, 1890, showing a balance to the credit of net revenue 
account of £183,375 193. 7d., after providing for the amalgamation 
expenses, and the accrued interest on the debentures and new 
shares. Of this amount the sum of £66,131 5s. has been absorbed 
by the payment of an interim dividend on the preference and 
ordinary shares at the rate of 6 per cent. per annum for the first 
six. months of the year. The directors propose to pay a further 
dividend on both classes of shares at the rate of 6 per cent. per 
annum for the last half of the year, which will absorb a further 
sum of £66,181 5s., and leave a balance still on hand of 
£51,113 9s. 7d. In view of the near expiration of the company’s 
patents, the directors think it prudent to strengthen the reserve 
account, and they propose, under article 113 of the articles 
of association, to transfer to this account £40,000, leaving 
£11,113 9s. 7d. to be carried forward to next year. The 
extension of the company’s business during the past year 
has been very satisfactory, the gross annual rental from ex- 
change, trunk, and private lines having increased from 
£343,544 1s. 1d. on the 30th April, 1889 (prior to the amalga- 
mation), to £392,541 19s. 1d. on the 30th April, 1890, an increase 
in the year of £48,997 18s. The important trunk lines connecting 
London with the principal towns in the Lancashire, Yorkshire, 
and Midland districts were completed as far as Edgware in 
January last, and the service proved to be perfectly clear and 
distinct. Some difficulty was then experienced in running the 
wires through to London, which was not overcome in-time to have 
the connection completed before the issue of this report. The 
directors have every confidence that the communication between 
London and the North will be established by the end of this 
month. <A large number of additional trunk lines connecting 
various towns in the provinces have also been commenced during 
the year, many of which have been completed. These trunk lines © 
supply a much-felt public want, and will add greatly to the 
strength of the company. ‘The directors believe it most important 
to continue the policy of developing and improving the 
company’s system, and of giving greater facilities to the 
public. The capital required for this purpose the directors 
propose to raise by the issue of debenture stock or preference 
shares, as may be found best for the interests of the company. 
The accrued rental for the year ending 30th April, 1890, was 
£364,704 17s. 5d., an increase of £45,162 over the accrued rentals 
of the National, United and Lancashire and Cheshire Companies 
for the year before the amalgamation. The working expenses for 
the year ending 30th April, 1890, amount to £148,457 Os. 9d., 
being 40°7 per cent. on the accrued rental, whilst the working 
expenses of the three companies before the amalgamation were 
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47°7 per cent. This saving of 7 per cent. is owing to reductions of 
working expenditure réndered possible by the amalgamation. The 
directors have taken over the business of the Northern District 
Telephone Company, Limited, which is now merged in this com- 
pany. The Postmaster-General not having given notice to 
purchase the company’s business under the power reserved by the 
terms of his licence, is not now entitled to do so for another period 
of seven years. The auditors, Messrs. Welton, Jones & Co., retire, 
and are eligible for re-election. 


The Electric Engineering Company of Ireland. 


Tue first statutory meeting of the Electric Engineering Company 
of Ireland was held last week in the board room, Dawson Street, Sir 
Howard Grubb, F.R.S., presiding. The company was registered 
on the 5th March, 1890. The prospectuses were issued to the 
public on the 8th, and 6,800 £2 shares were allotted to the public 
and vendors. 

The Chairman said the company had obtained some good 
contracts, and the great number of estimates which they had 
been asked to furnish not only gave good promise for the future, 
but showed very clearly that the establishment of such a com- 
pany was a necessity in Dublin. However, there were many 
causes to check its immediate development. The acceptance of 
many of the estimates applied for had been made contingent on 
the starting of the general electric lighting scheme proposed by 
the Corporation of Dublin, the arrangements for which were not 
quite complete, and the period within which it would be available 
for the general public was therefore uncertain. If no such scheme 
had been contemplated, many business houses would be prepared 
to erect private installations ; but so long as the matter remained 
uncertain, they could not expect intending users to lay out money 
on private installations. Again, the public required to be further 
educated as to the advantage of electric lighting. Up to the pre- 
sent the question which users invariably asked was simply, Will 
my gas or my electric light bill be the heavier at the end of the 
year? But he thought the time was coming when in comparing 
the relative advantages of the systems the public will learn to 
place the doctors’ bills, deterioration of furniture, decorations, 
books, &c., on the right side of the account, and perhaps by that 
time would be getting a little tired of the oft-repeated story of 
the electrically-frizzled horse. Perhaps he might be allowed to 
mention one specific case which had come under his own imme- 
diate ken. In an institution in which he frequently had business, 
he happened to know that a sum of £50 was added to the 
decorator’s estimates for the purpose of doing some gilding to the 
ceiling and cornices of one particular room. Judging by the 
effect already produced, though the gas was seldom used in that 
room, this would not last for many years, whereas if electric light 
were in use it would be good for 50 years; also, he understood 
that a considerable sum of money would have shortly to be ex- 
pended in the rebinding of books, the backs of which had been 
completely destroyed by the products of the gas. In this par- 
ticular case it would certainly have been much cheaper to have 
used electric light than gas, even if the latter had been 
supplied without any charge whatever. Again, electric light 
installations had been frequently undertaken by firms wholly 
without the required technical knowledge or the means of obtain- 
ing it, result being that the work has been done in an inefficient 
manner. In this company there was no mixing up of electric 
light with any other business. They had an efficient staff of elec- 
tric engineers, all of whom had held positions under some of the 
largest and best known electric light companies now working, in 
addition to which, in case of any work of great magnitude, they 
had the advantage of the experience of one of the oldest, largest, 
and most successful electric lighting companies in the world—viz., 
the Brush Corporation of London. The temptation in the case of 
inexperienced firms, particularly when there is much competition, 

“was to promise too much, and to cut down the estimates as closely 
as possible to secure the order. Their board did not believe in the 
wisdom of endangering the future reputation of the company for 
the sake of a possibly increased show of work in the present; nor 
did they propose to undertake work (for advertising or other such 
purposes) which would not pay a reasonable profit. In conclusion, 
the chairman pointed out the advantages to health from the use 
of electric light instead of gas, and quoted from an article which 
appeared in the Daily News, and in which it was stated that since 
the installation of electric light in the Post Office, there had been 
a saving of £600 a year effected, owing to the decrease of leave of 
absence to the members of the staff who were ill. 

or H. Grubb was re-elected chairman, and Messrs. George F. 
Fitzgerald, Thomas J. Haslam, Emile Garcke, David Sherlock, 
and J. H. North directors, and a sum of £200 per annum was 
agreed to be set apart as the remuneration for the directors other 
than the managing director. 

Messrs. Harrison and Nichols were elected auditors to the com- 


pany. 

A Shareholder asked why the contract for the lighting of the 
New Science and Art Museum had not been obtained by the 
company ? 

The Chairman said the contract had been closed before the com- 
pany was incorporated. 

M. Emile Garcke, secretary of the Brush Electric Company, 
London, was moved to the second chair, and a vote of thanks was 
passed unanimously to Sir Howard Grubb for presiding. 


ae Howard Grubb having responded, the proceedings termi- 
nated. 


Maxim-Weston Electric Company, Limited. 


A merrtine of the shareholders of this. company was held at Win- 
chester House, on Wednesday, to consider the present condition 
of the company. Our own reporter was refused admission, but 
we are enabled to give the following report :— 

The Chairman (Mr. Gooding), after giving some facts as to the 
value of the stock, machinery and assets of the company, stated 
that there had been a great reduction in the working expenses. 
The directors had not taken, and did not intend to take, any fees 
pending the decision in Mr. Watt’s action. In the past the elec- 
tric lighting companies had paid enormous sums for patents which 
were of little value, and that had rendered difficult their 
successful development. The Maxim-Weston Company had 
several complete installations, and were supplying plant, &c., not 
only in this country, but in Ireland, and were continually receiving 
enquiries for tenders, but it was somewhat difficult to carry on 
negotiations because they were hampered for want of capital. The 
directors have shown great faith in the company and he hoped the 
shareholders would do the same, and find the necessary money to 
carry the company on successfully. 

Mr. Hodgson (a new director), on being asked his opinion of the 
company, stated that since he had been on the board he had given 
a great deal of time and consideration to its affairs, and believed 
that, without any great outlay, they could carry out the electric 
lighting on a large scale very successful. He should have no 
hesitation in subscribing more capital. 

Several shareholders, after a short discussion, expressed their 
willingness to contribute in the way of debentures. 

The Chairman stated that he and the other directors were pre- 
pared to do likewise. The meeting was of an informal character 
and no resolution could be passed, but the directors and a number 
of shareholders having agreed to subscribe capital it would, he 
said, be done by way of floating debentures with security on the 
works of the company. 


The India-Rubber, Gutta-Percha, and Telegraph 
Works Company, Limited.—A half-yearly general meeting of 
the company will be held at the Cannon Street Hotel, London, on 
Thursday, the 10th inst., at 12 o’clock noon, for the purpose of 
obtaining the sanction of the shareholders to the payment of an 
interim dividend of 5 per cent., or 10s. per share, free of income 
tax. ‘The company’s share register will be closed till the 10th 
inst. 


The Eastern Extension, Australasia, and China Tele- 
graph Company, Limited.—This company notifies that the 
coupon on their 5 per cent. Australian Government subsidy .deben- 
tures, due on July 1st, will be paid on and after that date, at 
the banking house of Messrs. Barclay, Bevan & Co., 54, Lombard 
Street, E.C. The directors have also declared an interim dividend 
of 23. 6d. per share, tax free, payable on the 15th inst. 


The United Electrical Engineering Co., Limited, in 
Liquidation.—By notice in the Gazette, June 27th, creditors -of 
the company are required on or before July 26th, 1890, to send 
their names and addresses, particulars of their debts or claims, 
and the names and addresses of their solicitors (if any) to Alfred 
Sydney Gedge and William Leonard Madgen, the liquidators, No. 
3, St. James Street, Bedford Row, Middlesex. 


The Automatic Electric Railway Signal Company, 
Limited.—By an Order of the High Court, Chancery Division, 
dated 21st June last, on the petition of Blakey, Emmott and Co., 
Limited, of Square Road, Halifax, York, creditors of the company, 
it was ordered that the winding up of the company be continued, 
subject to the supervision of the Court. 


Western Counties and South Wales Telephone Com- 
pany, Limited.—At an extraordinary meeting of this company, 
héld on Friday last, the resolution passed at the meeting of May 
30th, for the alteration of the articles of association, was 
confirmed. 


The American Bell Telephone Company, — The 
directors have declared an extra dividend of 6 per cent., in 
addition to the regular 3 per cent. 


TRAFFIC RECEIPTS. 


The Cuba Submarine Telegraph Company. The receipts for the month of June 
were £3,300, ascompared with £3,397 in the corresponding month of last year. 
The receipts for the month of March, estimated at £4,000, realised £4,018. 


The Direct Spanish Telegraph Company, Limited. The estimated receipts for 
is month of June were £2,085, against £1,600 in the corresponding period of 
ast year. 


The Eastern Extension, Australasia and China Telegraph Company, Limited. The 
Sopra for the month of June, 1890, amounted to £43,198, an increase of 
£3,848. : 

The Eastern Telegraph Company, Limited. The receipts for the month of June, 
1890, amounted to £51,019, an increase of £6,214, 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending June 27th, after deducting the fifth of the gross receipts payable to 
the London Platino-Brazilian Telegraph Compuny, Limited, were £3,216. 

The West Coast of America Telegraph Company, Limited. The gross earnings or 
the month of June, 1890, were £5,475. 


West India and Panama Telegraph Company, Limited. The estimated traftic receipts 
£ 4 : 


for the half month ended the 30th June, are £3,127, an increase of £353 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Présént Closing Closing Business done 
Amount Name. shire” | Q3eHeSS; | Gg: | Mo ER gans 
ay Highest. |Lowest. 
250,000 } African Direct Telegraph, Ltd., 4 p. c. Deb. Beets and to Bearer 100 99 —102 97 —100 xd} 100 99% 
1,549,160 | Anglo-American Telegraph, Limited bi a Stock 50 — 561 50 — 51 51 ii 
2,725,420 Do. do. 6p.c. Preferred . a . Se | Stock 86 — 87 86 — 87 87 86% 
2,725,420 Do. do. Deferred ... eet ee ae Stock 143— 153 144— 15 142 Eg 
130,000 | Brazilian Submarine Telegraph, Limited . at 500 ar 10 113— 12} 118— 12 xd|_ 12 11348 
99,000 Do. do. 5 p. c. Bonds.. 100 101 —103 101 —103 
75,000 Do. do. 5 p. c. 2nd Series, repayable June, 1996 100 106 —109 108 —107 xd 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416.. a 3 24— 23 23— 25 23 a 
63,416 Do. do. Preference, Nos. 1 to 68, 416 ve; 2 13— 2 13— 2 - yas 13 
224,850 | Consolidated Telephone Construction and Maintenance, Ltd. 14/- sama ; aS & a: 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20, 000 | Stock 53— + 5F 5e— + 5F 
16,900 | Cuba Telegraph, Limited ... ae 10 12 — 12} 12 — 123 125 
6,000 Do. do. 10p.c. Preference. 10 17 = 18 7 == a8 
12,931 | Direct Spanish Telegraph, Limited ae (£4 only paid) 5 3$— 4} 3— 4 83,. 3 
6,000 Do. do. 10 p.c. Preference... ni oa 5 9 — 10 9 — 10 
60,710 | Diréct United States Cable, Limited, 1877 Mer a eee 20 103— 103 10g— 103 10% 10,5, 
400,000 | Hastérn Telegraph, Limited, Nos. 1 to 400,000... eg dis 10 1 Mme oe a ACh 14,5, 14 
70,000 Do. 6 p. c. Preference 10 15 — 153 15 — 153 155 16-5 
200,000 Do. ; p. c. Dehs. (1879 issue), repay. Aug., 1899 100 108 —111 108 —111 
1,200,000 Do. . c. Mortgage Debenture Stock ... Stock 106 _ —109 106 —109 108 ane 
250,000 | Eastern Extension, a Pate mh and China Telegraph, Limited 10 14;— 144 143— 143 144 142 
320,000 Do. 6 p. ¢. Debentures, repay. February, 1891 __... #4 100 101 —103 101 —1038 
446,100 Do. 5 p. c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. ... 1¢0 104 —107 103 —106 xd 
12,500 Do. 5 p. c. Debentures, 1890, redeem. ann. drawings... 100 1038 —106 103 —106 xd} 104} 
367,900 | Eastern and South African Tel., Ltd., 5 p. c. Mort. Deb., 1900.. 100 102 —105 100 —103 xd 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000... 5 43— 52 4$— 5 
46,700 | Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000 2 53— 6} 53— 6 544 5.5, 
19,700 | Fowler-Waring Cables, Nos. 301 to 20, 000 (88 only paid) 5 4— 23 2— 24 
180,227 | Globe Telegraph and Trust, Limited ee ane 66 sa 10 8i— 94 9 — 9 93 9 
180,042 Do. do. 6 p.c. Preference ... me Ae 10 15° — 154 15 — 15+ 153 15 
150,000 Great Northern Tel. Company of Copenhagen ... Sit 10 15$— 163 153— 16}xd| 163 153 
40,900 Do. do. 5 p. c. Debs. (issue of 1881) ae 100 102 —105 100 —103 xd 
250,009 Do. do. do. (issue of 1883)... 100 104 —107 104 —107 
9,334 | Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 10 12:-— 18 12 — 13 
5,334 Do. 7 p.c. Cumulative Preference, Nos. 2,667 to 8,000 10 114— 123 114— 123 123 
41,600 | India-Rubber, Gutta-Percha and Telegraph Works, Limited ... 10 19 — 20 19 — 20 
200,000 | Do. do. 43 p. c. Deb., 1896.. ans Seis 100 103 —105 103 —105 
17,000 Indo-European Telegraph, Limited.. = nee a6 Ps 25 | 387 — 39 37 — 39 
38,348 | London Platino-Brazilian Telegraph, ‘Limited ... ; bes 10 6— 7 6— 7 
100,000 Do. do. do. 6 p. ¢. Debentures 100 107 —110 107 —110 108% 108 
49,900 | *Metropolitan Electric Supply, Limited, Nos. 6,101 to 50, 000 . 10 a— 5% $— 6} 5E ‘ie 
386,875 | National Telephone, Limited, Nos. 1 to 886,875 ...0 ue | 5 s— 5% i— 53 5i8 58 
49,825 Do. New Nos. 386,876 to 436,700 ee sie 5 5 — 63 . '8— 5 52 5h 
15,000 Do. 6 p. c. Cum. Ist Preference .. 10 124— 13 123— 138 13 1233 
15,000 Do. 6 p. c. Cum. 2nd Preference (£8 only paid) 10 10i— 10% 10i— 102 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) 1 j— #3 3— = 
9,000 | Reuter’s, Limited ; 8 723 gt 723— gi 
209.750 South of England Telephone, Ltd., “Ordinary, Nos. 1 to 2 ,000, l rere ae 
: 2, 501 to 3,500, 93,251 to 300,000 ; = He i £ 
20,000 Do. 6p.c. Cum. Pref., Nos. 1 to 20 000 (£35 only paid) 5 3 — 3 2§— 34 
3,381. | Submarine Cables Trust 3 : Cert. 112 —116 112 —116 
78,949 | Swan United Electric Light, Limited na (£34 only paid) 5 5i— 58 fas | 52, 5k 
37,350 | Telegraph Construction and Maintenance, Limited : 12 44, — 46 44 — 46 45% = 
150,000 Do. do. do. 5 p. c. Bonds, red. 1894 100 101 — 104 100 —102 xd 
55,000 | United River Plate Telephone, Limited ... 5 a— 5 2 
146,000 Do. do. 5 p. Debenture ‘Stock.. aes Stock 90 — 94 ] 
100,090 Do. do. 7 p. c. Debs., Nos. 1 to 1, 000 a 100 tas ae A ... xd 
15,609 | West African Telegraph, Limited, Nos. 7, 501 to 23,109 ... “ith 10 s— 104 z— 103 10 
300,000 Do. do. do. 5 p. ¢. Debentures ... as 100 99 —102 99 —102 101 
30,000 | West Coast of America Telegraph, Limited x ee 10 63— 7 6 — 63 63 
150,000 Do. do. do. 8 p. c. Debs, repay. 1902 wee 100 111 —116 108 —112 xd 
64,572 | Western and Brazilian Telegraph, Limited ; es 15 10 — 103 10 — 103 103 10 
26,986 | Do. do. do. 5p.¢. Cum. Preferred:. Rx ip “63— 7 a 62 63 
26,986 Do. do. do. 5p.c. Deferred . 4. t— 4 ee 
200,000 Do. do. do. 6 p- Debentures cn, ” 1910.. 100 106 —109 106 —109 
250,000 Do. 6 p. c. Mort. Debs., series “ B” of ’80, red. Feb., 1910 100 104. —107 104 —107 1043 ue 
88,321 | West India and Panama Telegraph, Limited... 10 Dees 28 pp as 23 23 
34,563 Do. do. do. 6 p. c. Ist Preference She 10 ll — 113 11 — 113 113 113 
4,669 Do. do. do, 6 p. c. 2nd Preference Ae 10 124— 133 123— 133 128 a 
1,336,000 | Western Union of U.S. Tel., 7 p. c. 1st Mort (Building) Bonds $1,000 120 —125 120° —125 122 ven 
179,300 Do. do. 6p.c. Sterling Bonds ... 100 — 9°99 —101 99 —101 
42,853 |*Westmstr. Elec. Sup. aes Ord., Nos. 101 to 42,953 (£2 only paid)| 5 $— 23 1g— 23 


| 4 t 


* Subject to Founders Shares, 


LATEST PROOURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Blackpool Electric Tramway Company, Limited, £10 (£63 paid), 73—73.—Electric Construction Corporation (£10 paid), 93—10}. 


—House-to-House Company (£5 paid), 5—5},—London Electric Supply Corporation, Ordinary (£5 paid), 2}—2%.—Manchester 
Edison and Swan Company, £9, (£1 paid), 11/- —12/-. 


Bank Ratz or Discount.—4 per cent. (26th June, 1899). 


_— nents 
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THE LINEFF TRAMWAY MAGNETIC 
CONDUCTOR. 


ALTHOUGH we have described the Lineff system in a previous issue, 
we have been requested to insert the following in our present issue :— 

The new Lineff conductor for tramways is the first which has 
practically taken advantage of the force of magnetism, in closing 
the circuit in electric traction. The surface rails are laid in 
lengths of about 3 feet in a bed of asphalte, and as they are with- 
out any groove, and have their upper surface flush with the road- 
way, they cannot form any obstruction to traffic either along or 
across the track. In point of fact they are hardly to be distin- 
guished from the roadway itself. 

Each of these rails is bolted by means of brass bolts and distance 
pieces to a piece of tee iron of equal length, so placed as to have 
its base on the same level as that of the surface rails, at a distance 
from it of about a quarter of an inch. The tee iron being of lower 
height than the surface rail does not appear at all on the roadway, 
being completely buried in the asphalte surrounding the whole. 
One end of the tee iron projects beyond the corresponding end of 
the surface rail, so that the rails when laid in position break joint 
with one another all along the road. 

The two irons together form a roof to a continuous channel 3} 


—~ MACNETIC CONDUCTOR 


FOR TRAMWAYS : 


ROYAL AGRICULTURAL SHOW. 


THE annual show of the Royal Agricultural Society of 
England was held at Plymouth from the 21st to 27th 
June. Inthe machinery department were a number of 
exhibits possessing considerable interest as illustrating 
the increasing attention given by makers of engines 
and electrical machinery to the special requirements of 
country houses and Jarge farms. Amongst them the 
premier place must be assigned to the joint exhibit of 
the Priestman oil engine and Mr. Newton’s collection 
of machinery and apparatus for electric lighting and 
transmission of power, including the “Taunton” 
dynamo. The stand itself was ornamented with art 
drapery, and fitted up with a variety of lamps and 
shades. It attracted crowds of investigators, many of 


LINEFF'S PATENT. ————_——- 
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inches wide, formed by insulating tiles, on which the irons rest. 
This channel contains the bare copper main, shown in the drawing 
as a flat strip, and on this rests a flexible hoop iron 3 inches wide, 
which is free to rise into contact with the Jower flanges of the sur- 
face and tee rails, from which it is in its normal position distant 
about 55,th inch. 

Each car carries underneath it an electro-magnet, each pole of 
which contains a solid iron wheel which runs on the surface rail. 
The distance between the pole pieces is slightly greater than the 
length of one section of the surface rail, so that the two poles are 
never on the same section. 

The magnet is energised by the main current, the wire forming 
the coils being coupled in shunt with the motor circuit. 

The magnetic lines emanating from the magnet poles pass into 
the surface rail. The section of this being insufficient to carry the 
whole of the magnetic lines, a large proportion of them leak across 
to the buried tee rails, and as the connection between each pair of 
rails (surface and buried) is of a non-magnetic material, the lines 
Jump across the air space between the lower flanges, Opposite 
poles are consequently induced in each of the surface and tee rails 
under the immediate influence of the electro-magnet, and the leak- 
age “cross” lines, being diverted through the strip of hoop iron 
lying immediately below the air gap, in their attempt to shorten 
themselves attract the hoop iron into contact with the bases of the 
surface and tee rails; both of which, as they are in electrical (though 
not in magnetic) connection assist in taking off the current, 


whom made on this occasion their first acquaintance 
with the electric light and the method of its produc- 
tion. Everything was open to inspection, and from an 
educational point of view the exhibit was a most useful 
one. The oil engine run by Messrs. Priestman 
Brothers was a 2 H.P. horizontal, and the “ Taunton ” 
dynamo was a 30-lighter, a set of accumulators being 
also employed in order to illustrate their use. A 
portable oil engine, 11 H.P., mounted on wheels, with 
shafts, was also shown driving a thrashing machine, 
and convincing the spectators of its suitability for such 
purposes. Messrs. Priestman Brothers have been 
awarded the first prize at this show for a small farmer’s 
motor, and we are glad to hear that they are busy with 
orders in hand for home and abroad for their oil 
engines which are rapidly coming to the front as a 
motive power. According to the catalogue there should 
have been exhibited at one of the stalls a self-regulating 
dynamo, 9 unit, suitable for transmitting power to a 
motor for driving dairy and other machinery on a 
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farm, as well as two electric motors suitable for 
driving farm machinery, made by Mr. J. EH. Veale, of 
St. Austell’s, but in reality only the dynamo was on 
view, and that not working. At the stand of Messrs. 
Gilbert Gilkes & Co., amongst other turbines, one was 
shown operating a small Giilcher dynamo. Amongst 
the “new implements” a magnetic separator and 
dynamo was exhibited by Mr. J. Harrison Carter, in- 
tended to surmount the serious obstacles attending the 
use of old toothed bone mills or disintegrators arising 
from the frequent presence of iron with the bone. 

Messrs. John Fowler & Co., Leeds, exhibited what 
they have named the “ Yorkshire” engine, horizontal, 
compound, 12 H.P., fitted with automatic expansion 
gear on both cylinders controlled by one governor, and 
specially constructed for driving dynamos or other 
machinery requiring steady driving. Another engine 
specially constructed for the same purpose, and shown 
by Messrs. Ransomes, Sims and Jefferies, was a 10 H.P. 
compound “ Undertype” with patent automatic expan- 
sion gear. At Messrs. Robey & Co.’s stand was a verti- 
cal high speed engine, with cylinder 65 inches dia- 
meter by 6 inches stroke, working at a pressure of 80 
lbs., a very suitable engine for small electric light 
installations or for ship lighting. 

Messrs. Davey, Paxman & Co., of Colchester, ex- 
hibited an improved compound portable steam engine 
and an improved single-cylinder portable steam engine, 
both of which were selected by the jurors for driving 
the various machines sent for competition. This we 
consider a great compliment to the makers. The steady 
running of these engines leaves nothing to be desired. 
The makers have maintained for very many years (in 
spite of much opposition), that first rate results can be 
obtained with compound engines working without con- 
densers, and the performance of the one at present 
under consideration fully establishes all their argu- 
ments in favour of this class of engine. 

The boiler is of the locomotive type with an improved 
firebox. The engine is complete in itself, being built 
on a steel channel frame which is securely bolted to 
brackets on the boiler. By merely removing a few 
bolts the whole engine and frame can be lifted from 
the boiler, and if so desired, fixed and worked sepa- 
rately. 

Both engines are fitted with the Paxman automatic 
gear which has gained a world-wide character by the 
way in which it controlled the engines used for electric 
lighting at the various exhibitions, and especially in 
Paris. 

The compound engine works at a pressure of 140 lbs. 
and the nominal horse-power is8 H.P. The high pres- 
gure cylinder is 5} inches in diameter, and the low one 
9 inches. These sizes are such that the powers de- 
veloped by the cylinders, separately, are about equal 
when working with a fair load. The stroke is 14 
inches. 

The other portable engine exhibited by this firm, viz., 
the single cylinder one, is of a different pattern. The 
cylinder is bolted on to the firebox, and the crankshaft 
is supported by two brackets bolted to the barrel of the 
boiler. ‘The barrel of the boiler is lagged and the 
cylinder steam-jacketted. This engine is nominally 
of 8 H.P. but it will work up to 20 H.P., the diameter 
of the cylinder being 94 inches and the stroke 12 
inches. Both these engines are mounted upon wrought 
iron carriages and supported by wrought iron wheels 
of a simple and very strong design. They consist of a 
number of spokes of wedge shaped loops of iron, the 
free ends of which are cast into the centre, the sides of 
which are rivetted together. A wrought iron rim is 
shrunk on and rivetted to the outside of the loops. 

The Knight paraffin oil engine, shown for the first 
time at the Windsor show last year, was exhibited this 
year by the makers, Messrs. Brown & May, who call 
attention to the fact that this engine works without 
electricity, and as only one kind of oil is used for 
starting and working, the cost and trouble is reduced to 
aminimum. It is said to be well adapted for driving 
electric light machinery, especially where the saving of 
Space is important, The Forward gas engine was also 


on the ground, as well as the new gas engine (Fielding’s 
patent), lately introduced by the makers, Messrs. 
Fielding & Platt. The special feature of this engine is 
said to be its simplicity, as it has fewer working parts 
than any other in the market. Its working is silent 
and regular and the wear and tear very slight. 


COUNTY COUNCIL AND ELECTRIC 
LIGHTING. 


Numerrovus Extensions SANCTIONED. 


Lonpon Exrctric Supply CORPORATION. 


At the weekly meeting of the London County Council on Tuesday 
last week, in the County Hall, Spring Gardens (the Earl of Rose- 
bery in the chair), Mr. T. B. Westacott, the Chairman of the High- 
ways Committee, submitted a report recommending the council to 
sanction the laying of mains by several electric lighting com- 
panies. The various recommendations were approved without 
discussion. The committee reported that they had “ considered a 
notice (Registered No. 90) from the London Electric Supply Cor- 
poration, dated 4th June, 1890, of intention to lay trunk mains 
from Cockspur Street through the Haymarket, Glasshouse Street, 
Vigo Street, Burlington Gardens, Cork Street, Clifford Street, and 
Bond Street, to the company’s station at the Grosvenor Gallery, 
as shown upon a plan submitted with the notice. In some of these 
streets the St. James’s and Pall Mall Electric Lighting Company 
has already laid low-tension mains, and it appears to your com- 
mittee advisable that the proposed trunk mains of the London 
Company should be laid beneath these. There seems to be no 
objection to the works, provided that proper means are taken for 
the protection of the mains; and your committee recommend— 
‘ That the sanction of the council be given to the works referred 
to in the notice (Registered No. 90), dated 4th June, 1890, of the 
London Electric Supply Corporation, on condition that in the 
streets where the St. James and Pall Mall Electric Lighting Com- 
pany has already laid mains, the trunk mains referred to in the 
notice be laid beneath them; that the mains be protected from 
external injury by a sufficient outer covering, to the satisfaction 
of the council’s engineer; and that the company do give three 
days’ notice to him before commencing the works in any of the 
thoroughfares referred to in the notice.’ ” 

A further notice (No. 91) of the same company to lay trunk 
mains ina part of Snow Fields, Bermondsey, was conditionally 
sanctioned. 

The committee also reported:—“ The company has given a 
further notice (Registered No. 92), dated 11th June, 1890, with 
one plan, of its intention to lay trunk mains in Newcomen Street, 
Union . Street, Charlotte Street, Blackfriars Road and Cross 
Street ; and the company asks that this may be substituted for 
the notice (Registered No. 61), dated 18th April, 1890, with 
reference to trunk mains across Borough High Street and Blackfriars 
Road, and through Southwark Street and Stamford Street, to 
which the council gave its sanction on 6th May last, at the same 
time requiring that the mains in Southwark Street should be laid 
in the subway there. It does not appear to your committee 
desirable that the council should interfere with the discretion of 
the company as to the route to be adopted for its trunk mains; 
but they are of opinion that the company may reasonably be 
required to lay its distributing mains at the same time as the 
trunk mains, in order to avoid a second interference with the same 
streets. Your committee, having given careful consideration to 
the matter, recommend—‘ That the sanction of the council be 
given to the works referred to in the notice (Registered No. 92) 
of the London Electric Supply Corporation, dated 11th June, 1890, 
on condition that the distributing mains be laid at the same time 
as the trunk mains in order to avoid a second interference with 
the same streets, and subject also to the same conditions regard- 
ing protection of the mains and notice of commencement of works 
as in the case of the two preceding notices.’” 


WeEsTMINSTER Exectric Supply CORPORATION. 


The committee’s report as to this company was as under :—“ The 
Westminster Electric Supply Corporation has given a notice 
(Registered No. 94), dated June 9th, 1890, with one plan, of its 
intention to lay mains in the following streets, viz. :—Park Lane, 
Hamilton Place, Hereford Gardens, North Row (part of), Green 
Street, Upper Brook Street, Upper Grosvenor Street, Mount 
Street, Tilney Street, Great Stanhope Street, Park Street, North 
and South Audley Streets, Grosvenor Square and Street, George 
Street (Oxford Street), Hart Street, Duke Street, Robert Street, 
Brook Street, Oxford Street (part of), South Molton Lane (part 
of), Hertford Street, Brick Street, Piccadilly, Hyde Park Corner, 
Down Street, Curzon Street, Chapel Street West, Queen Street, 
Carlos Street, Union Street (part of), Bolton Street and Row, 
Clarges Street (part of), Half Moon Street, Stratton Street, 
Berkeley Square and Street, Davies Street, Hay Hill, Bruton 
Street, Dover Street, Grafton Street, Arlington Street, Park 
Place, St. James’s Street, Bennett Street, Albemarle Street, Old ° 
and New Bond Streets, Tenterden Street, Hanover Square and 
Street, George Street (Hanover Square), Maddox Street, Conduit 
Street, Prince’s Street, Harewood Place, Swallow Place, Hill 
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Street and Stafford Street. These works are similar to those of 
the same company which have already been sanctioned by the 
council ; and your committee recommend—‘ That the sanction of 
the council be given to the works referred to in the notice (Re- 
gistered No. 94),dated June 9th, 1890, of the Westminster Electric 
Supply Corporation, on condition that the company do give three 
days’ notice to the council’s engineer before commencing the works 
in any thoroughfare ; that the mains be laid under the footways 
wherever it is found practicable to do so; that the York stone 
covering for culverts under 20 inches wide be not less than 2 inches 
thick, and for wider culverts 2} inches; and that where it is found 
necessary to lay the culverts under the carriage ways there shall 
be not less than 9 inches of Portland cement concrete between 
the cover stones of the culverts and the under side of the 
paving.’ ” 

This recommendation was also approved, as were two others, 
sanctioning the laying of mains in Kensington Park Road, Vic- 
toria Gardens, Ladbroke Grove, and Horbury Crescent by the 
Notting Hill Electric Lighting Company; and in Brompton Road 
(part of), Ovington Square, and across Fulham Road by the Chelsea 
Electricity Supply Company. 


Tur SUBWAYS AND OVERHEAD WIRES BILL. 


Mr. Charles Harrison, the Chairman of the Parliamentary 
Committee, submitted a long report respecting the London Sub- 
ways and Overhead Wires Bill, and after some remarks as to the 
preamble and the opposition to the Bill when in committee, pro- 
ceeded as follows :—<'The Committee of the House decided to 
adopt the scheme of the report of 1885, and, in consequence, has 
conferred on all the local authorities, including the Commissioners 
of Sewers of the City of London, the duty of administering in 
their respective districts the bye-laws to be framed by the council. 
The Bill, as amended, provides that the council may, from time to 
time, make and vary bye-laws and regulations with respect to any 
of the following matters—The position and manner in which wires 
shall be placed in subways; the manner in which any repairs or 
alterations in any such wires may be made; the control and regu- 
lation of persons resorting to any such subway, and all persons 
fixing or altering any wire therein ; the preparation, deposit, and 
correction of particulars of wires; the identification of overhead 
wires by registration or otherwise; the regulation of wires; the 
strength of the materials to be employed in placing, maintaining 
and supporting wires ; and the removal of wires erected or placed 
otherwise than in accordance with such bye-laws and of disused 
wires. These bye-laws are to be enforced by the local authority, 
except in so far as they may relate to any subway of the council, 
in which case they are to be enforced and administered by the 
council. Power is also given to the council (by obtaining an 
order of the Board of Trade) to enforce the bye-laws, in case of 
inadequate enforcement of them, or want of uniformity in the 
method of administering them, by the local authorities.” 


Evrtctric LIGHTING ORDERS. 


The committee further reported :—“ It has been intimated by 
the Board of Trade that the following electric lighting orders 
will not be proceeded with :—Metropolitan Electric Supply Com- 
pany, Limited (City of London); London Electric Supply Cor- 
poration Electric Lighting (City) Order; Fulham and Hammer- 
smith (House-to-House) Electric Supply Order; Paddington 
Electric Supply Order.” 

“ On the 3rd instant we were authorised by the Council to pre- 
sent a petition against any electric lighting order in any con- 
firming Bill which does not in effect comply with the council’s 
resolutions of the 28th January and 22nd April, 1890. The 
solicitor has drawn our attention to the Electric Lighting Provi- 
sional Order Confirmation Bill, No. 9, which contains the five 
following provisional orders :—Lambeth Electric Supply Order ; 
North London Electric Supply Order; St. James’s Electric 
Lighting Order; London Electric Supply Corporation Electric 
Lighting (Metropolitan) Order; and Wandsworth District Elec- 
tric Supply Order. We are advised that it is unnecessary to 
present a petition against any of these orders in the House of 
Commons, and we propose to reserve opposition, should it become 
necessary, for the House of Lords.” 


GENERATION, DISTRIBUTION AND MEA- 
SUREMENT OF ELECTRICITY FOR LIGHT 
AND POWER, APPLIANCES THEREFOR, AND 


PARTICULARS OF CANADIAN INSTALLA- 
TIONS.* 


By A. J. LAWSON, M. Can. Soc. C.E., A.ILE.E., A.M.A.LE.E. 


Concluded from Vol. 26, p. 736. 


The Royal Electric Company’s Dynamo. 


Sometimes the machines of the Royal Electric Company for 
A. C. work are made with the exciter on the same shaft, but more 
frequently the exciter is separate. In the 1,200-light dynamo 
with separate exciter, the active iron in the fields weighs about 


* Abstract of paper read May 8th, 1890, before the Canadian 
Society of the Civil Engineers, 


3,400 lbs., and the iron rings of the armature (which is a hollow 
cylinder built up of laminated wrought iron) weigh 1,250 lbs. 
The radial depth of these rings is 5-inch. When turned up ready 
for winding the armature is 24-inch diameter and 18}-inch long. 
The diameter when wound is 253-inch over the bands, and, as the 
internal diameter of the field bobbins is 251-inch, there is a clear- 
ance of full ;3,-inch all round. The fields are wound with 8465 lbs. 
of No.8 B.& S. gauge wire; the armature winding consists of 
32 lbs. of No. 11 B. and S. gauge wire. The speed of the machine 
is 1,200 revolutions per minute, and the exciting current at full 
load is 24 ampéres and 90 volts—say, 2,160 watts, or nearly 3 
E.H.P. The standard output of the machine is 70 ampéres and 
1,020 volts, or 7°5 watts per lb. gross weight: 81°41 watts per Ib. 
of the total copper wire, and 2,231 watts per lb. of the wire on the 
armature. 


RATE OF ALTERNATION OR PERIODICITY. 


In the Brush dynamo the periodicity is 110, while in the Fort 
Wayne, Westinghouse and Thomson-Houston machines the 
periodicity is from 125 to 136. 

The European practice as to the rate shows considerable varia- 
tion. Messrs. Ganz & Co., of Buda Pesth, in the Zipernowsky 
system use 42 cycles; Mr. Ferranti uses 68; Lowrie-Parker work 
their machines at 80, and Mr. Mordey runs his at 100. 


CONVERTERS. 
Westinghouse Converter. 


The Westinghouse converter is of the shell type. In the 40- 
light converter, the core is built up of plates °017-inch thick, of 
which the total weight is 81 lbs. The primary winding of No, 16 
wire weighs 10} Ibs., and the secondary wire is No. 3 gauge, 13} 
lbs. in weight. At 50 volts and 40 ampéres this converter gives an 
output of 19°09 watts per lb. of active material. The P.D. re- 
quired between primary terminals is 1,000 volts, developing an 
E.M.F. of 50 volts at the terminals of the secondary coil. 

Recent tests by Dr. Louis Duncan, of John Hopkins University, 
show 95 per cent. efficiency in a 40-light converter at full load, and 
only 84 watts loss with no load, and 90, 87:6, 83:3, and 70°7 per 
cent. efficiency in a 20-light converter at full, three-quarter, half 
and quarter loads respectively. 


Brush Converter. 


The Brush converters are of the core pattern, with the excep- 
tion of the two of smallest size. The iron wire in the core of the 
50-light converter weighs 92 lbs., the primary wire weighs 20 lbs., 
and the secondary winding 11 lbs. At 100 volts and 30 ampéres 
its output is thus 24°39 watts per lb. of active material. The case 
weighs 100 lbs. The 75-light converter core of iron wire weighs 115 
lbs., primary winding of copper wire 21 lbs., and secondary wind- 
ing 15 lbs. At 100 volts and 45 ampéres the output is 29°8 watts 
per lb. of active material. The case weighs 110 lbs.. These con- 
verters are made in standard sizes of 5, 10, 20, 30, 40, 50, 75, 125, 
250 lights, and up to 1,000 lights capacity. They are also made 
for primary circuits of 1,000 volts pressure, with a ratio of con- 
version of 10 to 1 or 20 to 1. The core consists of the finest 
Swedish iron wire, insulated by cotton winding or braiding wound 
into an octagon form, by having pieces of wood placed under and 
through the coils, as shown. The secondary wires are then wound 
over the sections between the wood blocks with insulated pads 
between them and the iron wire at the corners. Over the corners 
of the secondary winding are placed other insulating pads, over 
which are then wound the fine primary wires. There is thus an 
air space for insulation all round the different coils, except at the 
corners where the wires lie on the insulating pads. The efficiency 
of a 75-light converter varies from 98 per cent., with 75 lights 
attached, to 93 per cent., with 38 lights. 


THomMSON CONVERTER. 


The Thomson converter, manufactured by the Royal Electric 
Company in this city, is similar in construction to the Westing- 
house. The following are the particulars of the 30-light size :— 
Iron discs, 108 lbs. ; primary wire, 920 feet No. 18 B. & S. gauge, 
4¢ Ibs.; secondary wire, 44 feet No. 8 B. & S. gauge, two in 
parallel, 4 lbs.; total active material, 116} lbs., with an output 
of 13°20 watts per lb. ; case, 59} lbs.; weight complete, 176 lbs. 


METERS. 
Edison Meter. 


In the Edison system of distribution an electrolytic meter has 
been employed. A disadvantage connected with its use is that 
nobody except an employé of the company can find out what the 
meter has registered, and even he has to take every precaution in 
the washing and drying of the electrodes, and in their accurate 
weighing in a chemical balance. This meter has been very ex- 
tensively used, and has evidently given fair satisfaction, but state- 
ments from some of the superintendents of Edison stations show 
satisfaction is not general. 

Sir D. Salomons, in the last edition of his work on electric light- 
ing, describes the Edison meter as a thing of the past. 

It is but fair to the Edison Company to say that they do not 
recommend their meters being used in stations of less than 1,000 
lights capacity. , 

Aron Meter. 


The Aron three-wire meter is used in all the large Edison 
stations, and by some other companies in Germany. It is a most 
admirable and reliable instrument, and it is one from which the 
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consumer himself can learn what he is using. ‘The registering 
apparatus consists of two set3 of clockwork, which will run 40 
days with one winding, but which it is intended to wind up every 
30 days, when the readings are taken. The pendulum on the left 
is anordinary pendulum, uninfluenced by the current; but that 
on the right consists of a coil of very fine wire, which is connected 
direct to both the positive and negative wires of the system, while 
one of the main wires, either the positive or negative, forms a 
solenoid through which the main current passes, enveloping the 
fine wire pendulum core. 

Before any current is passed throngh the meter, it should be 
tested in place to see that the pendulums swing synchronously. 
If they do not, the indications of one pendulum will gain upon 
those of the other. The exact adjustment to perfect synchronism 
is obtained by raising or lowering the weight on the left hand 
pendulum. If found correct the current is passed through the 
meter, and the right hand pendulum’s movement being accelerated 
by the action of the current, causes the registering gear to work. 

The chief obstacle in the way of the more general employment 
of this meter is its comparatively high first cost, but it appears to 
be well worth the money. 


Shallenberger Meter. 


The Shallenberger meter is the one which has been most ex- 
tensively used in America for the measurement of alternating 
currents, having been exclusively used in the Westinghouse sta- 
tions, and being now largely used in those of other companies. 
About 12,000 are now in use, It is simply a small alternating 
current motor with registering gearing, and attached vanes placed 
on the shaft to retard the movement to a degree necessary for 
adjustment and regulation. Its chief disadvantage is that it does 
not work readily with a small current, but as this tells against the 
company and not against the consumer, the latter will probably 
not have any objection to it. 


STORAGE BATTERIES. 


Storage batteries have not been applied on this continent to any 
such extent as they have been in Europe. Wherever they are 
employed, except for propulsion of about a dozen street railway 
cars, perhaps fewer, it has been for the purpose of securing light 
after engines and dynamos have been stopped at night, and for 
railway car lighting. For ‘the latter purpose they have not 
hitherto been a success, and have been discontinued on the Penn- 
sylvania Road, on the Canadian Atlantic, and on the Grand Trunk 
Railways, the Julien battery having been used in these cases. On 
the Intercolonial Railway a great number of cars have been fitted 
up with these batteries, and it is said several additional charging 
stations are to be erected, it having been found that the two at 
present in operation, one at Levis and the other at Moncton, to- 
gether with such current as may be obtained at Halifax, N.S., and 
Montreal, have been insufficient, or otherwise expressed, the capa- 
city of the batteries supplied has not been enough to last during 
the runs between the various stations. The fact that the coal oil 
lamps, which were wisely left in position, are used on nearly every 
trip, proves the inadequateness of the batteries which have been 
supplied for this work. 

Outside of these plants storage batteries have been used in five 
or six places in Canada, among which may be mentioned McGill 
College, the lights which we have here being run from a Gibson 
battery in the basement. The battery is charged from a small 
shunt wound dynamo, driven by an Otto gas engine made by 
Crossley Bros., of Manchester. 


VALLEYFIELD AND BARRIE CENTRAL STATIONS. 


Let us describe briefly and compare these central stations, both 
constructed by the writer, and good samples of their respective 
classes. Both have water power, but the first is on the Edison 
three wire system, and the second is a Brush A.C. plant. In 
Valleyfield the power is in the heart of the town and in the centre 
of distribution, so that it is in the most favourable position for 
economical distribution by low tension, and the wire used is as 
small in area as consistent with even voltage at the lamps and 
best efficiency of the plant. Both stations were built with rooms 
for the man in charge over the dynamo room.. The running 
expenses are the same or about the same in both places. Probably 
no other stations of similar capacity in the world cost less to run, 
the total annual expense in each being less than $1,600. The 
capacity of both stations is about the same, say 69,000 watts. 
The Valleyfield station complete cost $40,000, including building, 
‘water-wheels and flume. The Barrie station, with the same 
items, cost less than $22,000, including over $3,000 for the wire 
leading into town from the station, five miles distant. In the 
Barrie plant heavily insulated wire is used throughout the 24 
miles of street wiring, and rubber covered wire in all buildings, 
whereas bare wire is used at Valleyfield for street wiring, and 
fire and weatherproof wire for inside work. House wiring in 
Valleyfield is all cleat work; most of that at Barrie is concealed, 
the lights in the latter place being principally in private houses, 
and placed on brass fixtures, whilst at Valleyfield drop cords are 
used exclusively. The pressure in the houses in Valleyfield is 
generally 220 volts, the three wires being carried in in all cases 
where this system is used, in order to maintain as even a load as 
possible on both sides of the circuit. In Barrie the pressure is 
93 volts on the lamps in the houses, and nothing higher than 98 
volts can ever enter them, The charge for current averages at 
Valleyfield $9 per light a year, and at Barrie $7.50. This means 
that, making due allowance for all contingencies in both cases, 
the Barrie plant will pay its shareholders better than the Valley- 


field plant will, while the customers pay $1.50 per light a year 
less. In the Barrie station Westinghouse meters are used on the 
premises of the largest consumers, and these can be read by the 
consumer as well as the meter man, the cost of operating the 
station is not increased, the man who attends to the wiring of the 
buildings in town and to collection of accounts taking the read- 
ings ; while, if the Edison meter be used at Valleyfield, another 
man will require to be employed to attend to the meters solely, 
and his wages will have to be added to the operating expense and 
thus reduce the net revenue. 

The respective sizes of wire used in both stations is worthy of 
study. At Barrie the loss in the feeder is 143 per cent. at full 
load, nearly the same as at Valleyfield. The length of feeder at 
Barrie is 10 miles for the complete circuit, and the size of wire 
No. 4 B.W.G. At Valleyfield the feeders are three in number and 
three in a set; the longest is less than two miles for the complete 
circuit, and the size of the outside wires No. 000 B.W.G. The 
No. 4. wire used at Barrie weighs 985 lbs. per mile, including in- 
sulation, and the No. G00 bare wire at Valleyfield weighs 2,886 
lbs. per mile. 

It may be and has been said that in the one case you have a per- 
fectly safe low tension system, while in the other, to use the pet 
phrase of the paid advocate of low tension, the New York State elec- 
tric executioner, you have the “ deadly alternating current.” That 
is admirable as a trade trick, but even the Edison Company now 
advertise that they are prepared to supply A. C. plant to all who 
desire it. Either there is less danger in the A. C. system than 
they would have the public believe, or they are ready to subordi- 
nate principle to pocket in the contest. To alter slightly a phrase 
from Dickens’s “ Holiday Romance,” the Edison people have been 
advising the public to “ prohibit the use of the alternating current 
system on the ground of humanity, as it makes ours too expen- 
sive.” In an article on the subject, Sir William Thomson, the 
greatest living authority on electrical matters, says :— 

“In passing, I may remark that 100 volts in the house 1s perfectly 
safe to the user, whether the current be alternating or continuous, as 
is proved by large and varied experience in England.” 

It must be freely admitted that the accidents reported from 
New York were real and not invented for sensational purposes, 
but it must also be acknowledged that in no other city in the 
world is there such an organisation as the Board of Electrical 


‘Control, to which appointments are made by political influence 


only, regardless of qualification, and one of whose advisers is, or 
was, an individual whose business it was for the past two years to 
discredit the alternating system, for which service he was well 
paid. In no other city in the States or Canada is there such bad 
construction of overhead conductors as there was in New York, 
and the underground construction there is nearly as dangerous on 
account of existing grounds on the wires and leakage of current, 
and the consequent liability to cause explosions of gas in subways, 
as has already been repeatedly done, besides turning the paving 
stones into “‘ a molten mass.” 

Furthermore, the insulation of the overhead wires, which have 
been in use in some cases over eight years, had rotted off, being of 
the quality known as “ Underwriters,” or “ Undertakers,” if you 
will. 

Four deaths have occurred in the whole history of electric 
lighting in Canada from shocks of electricity, and two of these 
were the result of bad insulation of wires and faulty construction 
by a purchasing company doing its own work, without employing 
anybody having any knowledge of the business, in order to 
cheapen the first cost of the plant, and which purchased a job lot 
of poorly insulated wire, and ran two dynamos in series with 100 
arc lamps in circuit at a teusion of nearly 5,000 volts. The current 
used on that system was a continuous one, not a pulsating high 
tension current, as stated in a circular which some of you may 
have received. 

Reverting to our main subject. Thirty wires radiate from the 
Valley field station; one pair carry the current from the Barrie 
station. In the Barrie station the pressure of primary current 
is the highest which has yet been used in this country, being 
about 2,100 volts average on the feeder. This pressure is raised 
or lowered by increasing or decreasing the exciting current 
according to the load shown on the central station ammeter, which 
is graduated to single ampéres, and is indicated by a Cardew 
voltmeter, which, as elsewhere mentioned, is attached through a 
converter to the armature. Instead of having a compensator, as 
is used in the Westinghouse system, a table of loads and the cor- 
responding pressures to be carried at the station is used. This 
method, though of course not absolutely perfect, owing to the 
rise of current with increase of voltage and vice versd, answers 
very well, The Cardew voltmeter in the company’s office in town, 
which is an excellent check upon the dynamo attendant’s work, 
shows an average variation of two volts only in a night’s run. 
The mains in town, which aggregate nearly 14 miles in length, 
are calculated for a loss of only 2 per cent. at full load, which 
gives a difference of two-thirds of a volt per lamp up or down 
from the standard. The house wires, which are insulated with 
rubber and tape, are calculated for 1 per cent. loss only at full 
load. As most of the lights are taken in private residences, 
where the whole number are hardly if ever in use at one time, 
the loss of light through resistance of the house wiring is prac- 
tically nil. 

MEAsURING [EsTRUMENTS, 


The Ayrton and Perry instruments have been used to a very 
considerable extent in this country, and until recently were the 
most accurate of all really portable electrical measuring instru- 
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ments. There is a sample on the table before you. They are 
only suited for direct currents, and are open to the objection that 
they have considerable friction and a high temperature error if 
kept in circuit, which they should never be except only for a few 
seconds when taking readings. 

The Weston voltmeter has the great advantage of extreme 
accuracy and very high resistance, averaging about 20,000 ohms, 
so that the quantity of current passing is extremely small. They 
may be kept continuously in circuit without any material varia- 
tion in their readings. They require careful handling, of course, 
as do all electrical instruments, but they are the most accurate 
and reliable of all portable testing instruments for continuous 
currents. The voltmeters contain a calibrating coil by which their 
constancy can be at all times tested. ‘The writer has used quite a 
number of these instruments, which he has checked with each 
other, and has sometimes compared the higher and lower scale 
by taking the P.D. difference between terminals of single cells of 
secondary batteries, and then, putting the whole of the cells in 
series, compared the reading of total E.M.F. of the battery. 
Several tests of this nature have come out within one quarter of a 
volt. The calibrations are in single volts on the higher scale, and 
thirtieths, twentieths, or tenths of volts on the lower scale. The 
ammeters read to tenths of ampéres in the small sizes. In both 
the divisions of the scale are so wide that one-quarter of these 
values can be read with perfect ease. 

For the most perfect readings by these instruments they should 
be set quite level, and five feet away from any other instrument, or 
from any mass of iron or steel, and so placed that the index will 
point due west when at the centre of the scale, but these precau- 
tions are not necessary for ordinary testing of pressure in build- 
ings, as the error can seldom be more than half volt if otherwise 

laced. 
The Cardew voltmeter is used for both direct and alternating 
currents, and is made to be used either vertically or horizontally. 

The horizontal pattern has the advantage of being steadier than 
the vertical instrument, owing to the disturbance caused by cur- 
rents of air passing up the tube of the latter. All the more recent 
forms of this instrument have an adjusting screw outside of the 
case to bring the needle to zero, which should be done before the 
current is turned on. No adjustment should be made while the 
wire remains warm, as the section of the wire may be altered by 
any tension put upon it while in this condition and the calibration 
destroyed. 

For alternating and direct currents Sir Wm. Thomson’s latest 
instruments are the finest yet produced, but are more suited for 
standard or station use than as testing instruments. In the elec- 
trostatic instruments no current passes through the instrument at 
all, and so the conditions of a battery or dynamo on open circuit 
can be found with perfect accuracy. The electrical balances are 
adapted for both alternating and direct currents. To anybody 
desiring a fine standard laboratory or station set of large range, 
none are better than these instruments, expensive though they 
be. All stations for alternating current work should have a 
Cardew or Thomson voltmeter, a portable Thomson multicellular 
electrostatic voltmeter for testing pressure in consumer’s pre- 
mises, &¢c., and a Thomson ampére gauge. For direct current 
stations Weston or Cardew voltmeters for station work and line 
testing should be used, and Thomson ampére gauges for current 
measurement. 


TRANSMISSION OF POWER. 


In his address at the annual meeting, the President touched 
upon the subject of electrical. transmission of power, mentioning 
the installation at the Chollar Mine, Virginia City, Nevada, 
There a Brush plant is used, as then stated, placed 1,680 feet 
below the surface of the ground, in a chamber 50 feet long by 
25 feet wide by 12 feet high, hewn out of solid porphyry. The 
small stream of water, which drove the wheels at the surface of 
the mine, was carried down through two iron pipes, one 10-inch 
and the other 8-inch diameter, connected together at the bottom 
of the shaft by a Y into a single pipe 14-inch diameter, from which 


6-inch pipes lead to the Pelton water wheels’ nozzles, and there, 


develops sufficient energy through the generators to transmit to 
the surface by well insulated cables 450 H.P. The waste water 
is conveyed away through the Sutro Tunnel, pierced through the 
side of the mountain for the drainage of, the mines—in itself a 
monument of engineering ability and Western enterprise. This 
is at present the largest installation in the world for transmission 
of power by stationary electric generators and motors. ‘ 

About August last a generator and a motor of exactly the same 
type as those placed in the Chollar Mine were installed at Messrs. 
Barber & Co.’s Mills, Georgetown, Ont. The water of the Credit 
river was dammed over two miles below the mill, and a water 
wheel and shaft were placed ina building there along with the 
generator. A copper wire was carried back and attached to the 
motor, which develops 75 H.P. in the mill. 


Evectric Rartways. 


Four years ago there may be said to have been no electric 
railways in operation in America. Yet, according to the most 
reliable sources of information there were 6363 miles of electri- 
cally equipped railways in operation, and 700 miles under cvon- 
struction at the end of December, 1889; 1,063 electric cars were 
then running, and 771 cars were being equipped. The total num- 
ber of completed roads was 107, and 85 were under construction. 
Of these roads two were running in Canada, their total length 
being 10 miles, and these were equipped with 10 motor cars. The 
first, at Windsor, Ont., with two miles of road and two cars, 


has now been at least four years in operation ; the other is at St. 
Catharines, and the length of road is eight miles, and it is equipped 
with eight cars. Both roads use the Vandepoele system. The road 
at Victoria, B.C., is now running. The track is four miles long, 
with six motor cars. The Vancouver road, which is likewise four 
miles in length, and will be equipped with four motor cars, will be 
running about the beginning of June. The Thomson-Houston 
system is used in both cities, and a contract for a short line in 
Toronto, on which two motor cars will be used, has lately been 
closed with the Thomson-Houston Company, which has done by far 
the largest amount of work in electric railways, the Sprague Com- 
pany ranking next. The table given below shows the amount of 
work done by various companies and that under construction in 
January last. 


Exuectric RarLways. 


In operation and under construction, January, 1890. 


| Under construction. 


In operation, 
Name of System. sik Vis 
No. of No.of ‘|| No. of No. of | 
Roads. | Cars. \ Roads, Cars. 
| = 
| | 
1. Thomson-Houston ... AT 400 ty O87 509 . 
2. Sprague Pon MRT out A 35° | 408 || 33 218 
3. Daft ~snavl o} Pecest eg 1 66° | 5 15 
AREVANTOO OGG. ieee osc Sere OT ey 
DRS NOLGE see nse). sss Bp wal Rl yp J 5 
6. Bentley-Knight ... ... 1 ehaal igewbod | 20 
7. National Electric T'rac- | 
tion Company 1 1 | 5 not given 
Dee Merete tse: 908 fren gat ae ald 1 og 
Dem S DOM Mer ge cyl cc Pellnc: 1 4 || 2 not given 
10. Henry ... 1 oll 
11. Rae 1 | 4 


Within the past few months great activity has obtained in elec- 
tric railways in the United States, and the two leading companies 
in this business have contracted for several hundreds of cars each ; 
the lead of the Thomson-Houston Company having increased, while 
the Sprague Company has over 1,200 motors cars in operation or 
in course of construction. 

The largest electric street railway system in the world is that of 
the West End Railway of Boston, contracted for by the Thomson- 
Houston Company, of which the following particulars may be of 
interest :—At the present time there are 150 cars running, and 
when completed there will be 600 in operation. Now there are 56 
miles of road electrically operated, and 236 are to be equipped. 
In the power station from 3.30 till 7 p.m. the electrical plant, 
which is capable of developing, if called upon, 2,500 H.P., usually 
furnishes from 1,000 to 1,500 H.P. The cars generally in use are 
16 feet closed cars, each carrying 30 passengers and towing a 
similarly loaded car. Such a car, equipped with a single 15 H.P. 
motor, averages in speed 15 miles an hour on the level, and will 
pass a grade of 51 per cent. at the rate of nine miles an hour. 
Such work is, however, rather severe for constant use, and for 
heavy work they are using two 15 H.P. motors. The potential 
used is 500 volts, and the average rate of speed is from 10 to 15 
miles an hour. The weight of a motor car equipped is 6 tons. 
The cost of steam power is from one to four cents. per car mile, 
taking 100 miles per car per day as a basis; the cost of operation 
and maintenance, four to 6 cents per car mile on the same basis ; 
the cost of repairs to electrical apparatus is from one and a half to 
two cents per car mile; cost of management from one to two.cents 
per car mile, and the average total cost of operation is nine and a 
half to sixteen cents per car mile, according to the number of 
miles operated. 

Unfortunately the severe winters and heavy snowfalls of 
Montreal and other cities in Eastern Canada preclude the possi- 
bility of working electric railways the whole year on our present 
street roads, but it is a question worthy of the study of members 
of this society, whether or no it would pay to operate our roads 
electrically during the seven months of open weather which we 
get, orif a system of overhead railways along our main traffic 
thoroughfares operated electrically, and which could be run the 
whole year round, would not be a good investment. 


STREET WIRING FoR ELEcTRIC LIGHTING, 


First, on account of the dangers of breakdown from heavy sleet 
storms, and the variation in tension of wire caused by the 
extremes of temperature experienced in Canada, poles should be 
placed not more than 135 feet apart, or, say, 40 to the mile. They. 
should all be good, sound, straight cedar, 7 inches diameter at the 
the top end and not less than 35 feet long, and should be set in 
the ground to a minimum depth of 6 feet and securely tamped. 
The cross arms should be of sound timber, 41-inch by 34-inch, 
well painted and fixed in gains cut in the poles, and secured 
thereto by lag screws 8 inches long, which would thus enter into 
the pole about 4} inches. They should never be attached by 
spikes only. Wherever telephone or telegraph wires run in, the 
same streets, the poles should be of sufficient height to carry the 
electric light wites at least 4 feet above them. Bare wire for carry- 
ing either high or low tension currents in town should be strictly 
prohibited. The insulation of the wire should be both fire-proof 
and weather-proof, and be of such tough texture as to withstand 
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abrasion should other wires by any means fall across the electric 
light wires. None but the best double-petticoat glass insulators 
should be used. 

For outside construction some of the English Board of Trade 
regulations, which might be adopted with advantage in this 
country are as follows, the numbers given being those of the 
regulations :— 

1. An aerial conductor in any street shall not in any part thereof 
be at a less height from the ground than 20 feet, or when it crosses 
a street, 30 feet, or within 6 feet of any building for the purposes 
of supply. 


2. Every support of aerial conductors shall be of durable ma- 


terial, and properly stayed against forces due to wind pressure, 
change of direction of the conductors, or unequal lengths of span, 
and the conductors and suspending wires (if any) must be securely 
attached to insulators fixed to the supports. The factor of safety 
shall be at least 6, and for all other parts of the structure at least 
12, taking the maximum possible wind pressure at 50 Ibs. per 
square foot. 

5. Every aerial conductor shall be protected by efficient lighting 
protectors. 

6. Where any conductor crosses a street, the angle between 
such conductor and the direction of the street at the place of such 
crossing shall not be less than 60°, and the span shall be as short 
as possible. 

7. Where any aerial conductor is erected so as to cross any 
other aerial conductor, or any suspended wire used, for purposes 
other than the supply of energy, precautions shall be taken by 
the owners of such crossing conductors against the possibility of 
that conductor coming into contact with the other conductors or 
wire, or of such other conductor or wire coming into contact with 
such crossing conductor by breakage or otherwise. 

11. The insulation resistance of any circuit using high pressure 
aerial conductors, including all devices for producing, consuming 
or measuring energy connected to such circuit, shall be such that 
should any part of the circuit be put to earth the leakage current 
shall not exceed =;th of an ampére in the case of alternating 
currents. Every such circuit containing high pressure conductors 
shall be fitted with an indicating device which shall continuously 
indicate if the insulation resistance of either conductor fall below 
the conditions required by this regulation. 

14. The owner of every aerial conductor shall be responsible 
for the efficiency of every support to which such conductor is 
attached. ; ; 

15. Every aerial conductor, including its supports, and all the 
structural parts and electrical appliances and devices belonging 
to or connected with such conductors, shall be duly and efficiently 
supervised and maintained by and on behalf of the owners as 
regards both electrical and mechanical condition. 

16. An aerial conductor shall not be permitted to remain erected 
after it has ceased to be used for the supply of energy unless the 
owners of such conductor intend, within a reasonable time, again 
to take it into use. 

17. Every aerial conductor shall be placed and used with due 
regard to electric lines and works from time to time used, or 
intended to be used, for the purpose of telegraphic communica- 
tion, or the currents in such electric lines and works, and every 
reasonable means shall be employed in the placing and use of 
aerial conductors to prevent injurious affection, whether by in- 
duction or otherwise, to any such electric lines or works, or the 
currents therein. 

The author considers that rules 7, 13, 14, 15, 16 and 17 should 
be equally binding upon telegraph and telephone companies whose 
wires are often as carelessly constructed as those of any electric 
light company, and have in consequence been quite as blame- 
worthy for fires originating from electric currents. 


Hovusre WIRING. 


In the interior wiring none but high class rubber insulated 
wire, protected by an outer linen tape or other efficient covering, 
should be used. 

None but porcelain or slate base cutouts and switches should be 
allowed, and the sweating of drop,wires for single lights on the 
main wires (such wires being afterwards twisted together and 
brought down to the lamp socket) should be prohibited. 

Wherever lights are suspended by wires, stranded conductors, 
equal in area to No. 20 standard wire gauge, covered with a good 
solid rubber coating and protected on the outside by silk or cotton 
braiding, should be used, and where taken off from the main wires 
a porcelain rosette cut-out, such as the K.W. rosette, should in all 
cases be provided, or a wood base rosette may be used, provided it 
is rendered fireproof. 

No switches should be used which do not break contact quickly 
and automatically, or in which spring copper makes a connection ; 
such copper is heated by the passage of a large current, and, by 
losing its hardness therefrom often fails to make good connection, 
and so may cause an arc to form. The Paiste switch is the only 
one at present made on this continent in which these objections 
are successfully met. 

Fuses for cut-outs should not be interchangeable with others of 
widely different capacity. Over-loading of wires first designed for 
lighter loads would then be impossible. 

The joints in wires are preferably made with connectors such as 
the MacIntyre wire joint, as soldered joints on which acid has 
oeen used frequently corrode through the excess of acid not 
having been removed on completion of the soldering, and it has 
been the author’s experience that ordinarily wiremen will not 


eae the time or trouble to make a good joint with rosin as a 
ux. 

It must be remembered that a low tension continuous current is 
more liable to cause a fire in case of short circuit between the 
main wires than an alternating current, owing to the connection 
which exists directly between the dynamo and the house wires, 
permitting the entrance into the house of an enormous current, 
while with the alternating current system the short circuiting of 
the secondary house wires will only result in the immediate 
melting of the fine wire fuse in the primary circuit of the con- 
verter. There should be no relaxation, therefore, of adopted 
regulations in favour of low tension direct systems on account of 
supposed greater safety, a thing which does not exist in their case, 
but both direct and alternating current systems should be treated 
alike so far as the wiring. of consumers’ premises is concerned, and 
the present standard should be raised, not lowered. 

It should not be forgotten that one of the most important 
elements in the attainment of perfect safety to everybody con- 
cerned is the employment by supply companies of properly 
qualified and experienced labour both for the construction and for 
the running of plants. It will be found to be very poor economy 
to employ bell-hangers, plumbers and even shoemakers on work 
requiring considerable electrical and mechanical knowledge and 
clear judgment, as is done at the present time in some Canadian 
stations which might be mentioned, merely for the sake of saving 
two or three hundred dollars a year in wages, a sum which is much 
more than counterbalanced by the unsatisfactory results in the 
lighting and the additional cost of repairs. Nor should it be for- 
gotten that a cheap and poorly constructed electric lighting plant 
is the worst of all possible investments. 


PROCEEDINGS OF SOCIETIES. 


Physical Society.—June 20th, 1890. 
Prof. W. E. Ayrton, F.R.S., President, in the chair. 


Mr. C. V. Boys read a paper on “ The Measurement of Electro- 
Magnetic Radiation,” by himself, Messrs. A. E. Briscoe and W. 
Watson. When Mr. Gregory described his new electric radiation 
meter on November Ist, 1889, one of the authors said that the 
observed effects might be due to some cause other than expansion 
by heating, and that if it was a true: heating effect it might be 
measured thermally. The present communication describes 
experiments undertaken to investigate the question. The first 
method employed was developed from the idea that if two fine 
wires be placed near together and both act as resonators to a 
primary oscillator, the electro-dynamic attraction caused by the 
electric currents up and down the wires and the electrostatic 
repulsion between the charges on them might result in the relative 
motion of the two wires. From theoretical considerations based 
on the assumptions that the currents are harmonic in time and 
space, the authors inferred that the electro-dynamic effect would 
preponderate at the middle of the wires, whilst the electrostatic 
repulsion would be greatest at the ends. To cause the attrac- 
tions and repulsions to conspire, cranked resonators were 
made; one was fixed and the other suspended by a quartz 
fibre, to turn about a middle line. These were enclosed in a 
glass vessel and on starting the oscillator a turning movement was 
observed, in a direction opposite to that expected. This motion 
was eventually traced to the electrostatic influence of the oscillator 
for although the imperfectly conducting surface of the glass acted 
as a perfect screen from such action when the potentials of the 
oscillator were varied slowly, it did not do so for changes occurring 
about 500 million times per second. After adopting means to 
avoid this disturbance and constructing lighter resonators the 
experiments were repeated with negative results. From the 
dimensions of the quartz fibre used it was estimated that a force 
of 158 millionths of a grain could have been detected with cer- 
tainty ; this would have corresponded to about 53,th of an ampére 
in each resonator. It is hoped that by further increasing the 
sensitiveness of the apparatus and using parabolic reflectors the 
effect sought for may be detected. 

In the second method of attacking the subject, a Joule’s dy- 
namic air thermometer was employed. This consisted of a glass 
tube with a partition along the middle extending nearly to the 
ends. If one side of the tube be warmed, convection currents cir- 
culate and deflect an index placed in the stream. A small mirror 
suspended about one edge and counterpoised, was used for an 
index and was so sensitive that it was impossible to get the air 
still enough by any ordinary method of screening. However, by 
the ingenious device of putting the thermometer within a larger 
tube kept rotating by clockwork, the difficulties were surmounted. 
A doubled wire, placed in one side of the thermometer, served as 
resonator, and on starting the oscillator a large deflection resulted. 
A similar deflection was caused by applying about one-third of a 
volt to the ends of the wire. This proved that the effect observed 
by Mr. Gregory is due to heating. The least rate of heating 
observable with the air thermometer was found to correspond to 
one calorie (gramme-water-centigrade) per 24 hours in the whole 
tube, or one calorie per centimetre of wire in 103 days. 

Dr. Lopgs asked Sir William Thomson whether, when electric 
pulses travel along parallel wires with the velocity of light, any 
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action could exist between them, for two charged spheres travelling 
together at that velocity exert no mutual attraction or repulsion. 

In reply, Sir Wiut1am said he was inclined to think Mr. Boys’s 
treatment of the subject was in the main correct, but it was quite 
possible that at such velocities the ordinary laws might be modified 
by the fact that the time taken for the force to be propagated 
from wire to wire is comparable with that required for the pulse 
to travel the whole length of the wire. As an example of the 
peculiar effects of rapid discharges, he said he had seen two copper 
wires which had been flattened against each other by lightning. 

Mr. Boys thought that in his resonators a condition analogous 
to stationary waves would exist, for the pulses are reflected from 
the ends. 

Dr. Lopez said he had that afternoon observed the action of 
parallel strips when Leyden jar discharges were passed through 
them. The strips gave a kick at each discharge. 

Mr. Gregory mentioned that in trying to increase the sensitive- 
ness of his meter so as to measure the variation with distance, he 
had found that two resonators in proximity interfered with each 
other. He had, however, succeeded in increasing the sensibility 
about five-fold. 

Prof. WortHineTton asked if it was possible to measure the 
energy of the oscillator, and also whether the quantity caught by 
the resonator could be estimated from the solid angle it subtended 
at the source of energy, wherever that might be. 

Prof. Perry considered it easier to infer the energy of the source 
from that received by the resonator. 

Dr. Lopas said the energy of the source could be easily measured. 
The power radiated was enormous whilst it lasted, vastly exceed- 
ing that of tropical sunshine ; if it could be made continuous the 
apparatus would soon be red hot. The energy radiated, he said, 
converges on the resonators and hence the solid angle method of 
estimating the amount received would be erroneous. Moreover, 
the source was not at the oscillator, but at a quarter wave length 
from it, and most of the energy returns to the oscillator; only a 
small fraction is splashed off and sent into space. Small oscillators 
radiate powerfully because the quarter wave lengths are small, 
whereas the slow oscillators or alternators used commercially 
radiate very little of their energy. The exact law of variation of 
intensity of radiation with distance was rather complicated, but 
the theory had been completely worked out by Stokes in 1848. 

Mr. BuaxKEs.ey thought the energy that returns to the oscillator 
would be available for subsequent radiations. 

Dr. LopeE pointed out that wires or other resonators placed 
within the quarter wave length would intercept part of the return- 
ing energy. 

Two communications, ‘‘ Notes on Secondary Batteries,” by Dr. 
GLADsTONE and Mr. Hissert, and “ An Easy Rule for Calculating 
approximately the Self-induction of a Coil,’ by Prof. J. Perry, 
were taken as read. 

In the first of these, the authors show cause for believing that 
the beneficial effect produced by adding sodium sulphate to the 
ordinary electrolyte is due to its power to diminish local action 
between the electrolyte and different parts of the lead plates. As 
regards the chemical actions which take place during the working 
of ordinary cells, they see no reason to doubt the view put forward 
by one of them in 1882, that the substance produced in the voltaic 
reaction is ordinary lead sulphate Pb SO,. They also conclude 
that the high E.M.F. of a cell immediately after stopping the 
charging current is due to the inequality of acid strength near the 
two plates, and theg radual fall of E.M.F. is caused by the equali- 
sation of strength produced by diffusion. 

Prof. Perry’s rule relates to hollow cylindrical coils, and is 
expressed by the following formula :— 
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where number of windings, 
mean radius of winding in centimetres, 
axial length, 


radial depth of winding, 
and 6 and ¢ are less than 5 
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The time constant of such a coil is given in terms of the volume 
of copper (v’) in cubic centimetres by 
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a the conditions for making this small are pointed out in the 
er. 


A paper by the Rev. T. Pelham Dale was postponed till next 
meeting. 


Royal Society. 


fi Contributions to_the Molecular Theory of Induced Mag- 
netism. > By J. A. Ewrna, F.R.S., Professor of Engineering in 
University College, Dundee. (Abstract of paper read June 19th). 

After referring to the discussion by Maxwell of Weber’s theory, 
which ascribes the magnetisation of iron and other magnetic 
metals to the turning towards one direction of molecules which are 
already permanent magnets, and to suggestions by Profs. Wiede- 
mann and Hughes, and lately by Mr. A. E. Kennelly (the Elec- 
trician, June 6th and 13th of 1890), the writer describes experi- 
ments which he has made bearing directly on the molecular 


theory. The experiments have been made by grouping near to one 
another a large number of small pivotted magnets each free to 
turn about a fixed centre, and studying the configuration which 
the group assumes and the manner in which it yields when an ex- 
ternal magnetic force is imposed. The results do not support the 
idea that the molecular magnets form closed chains in unmag- 
netised iron. They lead, however, to the important conclusion 
that no arbitrary conditions of directional constraint need be 
postulated to make the behaviour of the molecular magnets agree 
with what is known about magnetic quality. 

In the writer’s view the molecular magnets are perfectly free 
to turn in response to external magnetic forces, except in so far 
as they are constrained by the magnetic forces which they 
mutually exert on one another. This theory is briefly discussed 
in the paper in relation to the form of the magnetisation curve, 
to the character of cyclical processes, and to the known effects of 
temperature, vibration, stress and so forth, and the following con- 
clusions are stated :— 

1. That in considering the magnetisation of iron and other 
magnetic metals to be caused by the turning of permanent 
molecular magnets, we may look simply to the magnetic forces 
which the molecular magnets exert on one another as the cause 
of their directional stability. There is no need to suppose the 
existence of any quasi-elastic directing force or of any quasi- 
frictional resistance to rotation. 

2. That the intermolecular magnetic forces are sufficient to 
account for all the general characteristics of the process of mag- 
netisation, including the variations of susceptibility which occur 
as the magnetising force is increased. 

3. That the intermolecular magnetic forces are equally com- 
petent to account for the known facts of retentiveness and 
coercive force, and the characteristics of cyclic magnetic pro- 
cesses. 

4, That magnetic hysteresis and the dissipation of energy which 
hysteresis involves are due to molecular instability resulting from 
intermolecular magnetic actions, and are not due to anything in 
the nature of frictional resistance to the rotation of the molecular 
magnets. 

5. That this theory is wide enough to admit explanation of the 
differences in magnetic quality which are shown by different sub- 
stances, or by the same substance in different states. 

6. That it accounts in a general:way for the known effects of 
vibration, of temperature and of stress, upon magnetic quality. 

7. That, in particular, it accounts for the known fact that there 
is hysteresis in the relation of magnetism to stress. 

8. That it further explains why there is, in magnetic metals, 
hysteresis in physical quality generally with respect to stress, 
apart from the existence of magnetisation. 

9. That, in consequence, any not very small cycle of stress 
occurring in a magnetic metal involves dissipation of energy. 


NEW PATENTS—1890. 


9263. “ Improvements in electric cut-outs and switches or 
other circuit breakers.” J. Drummonp. (Communicated by R. 
se G. Fea tte and D. A. Bremner, South Africa.) Dated 

une 16. 


9274. ‘ Utilising the waste or other water power of rivers, 
canals, tides, &c., for electrical or other purposes, by constructing 
or erecting lock, shute, or other weirs with hollow iron piers and 
foundations or casings upon iron screw or ordinary piles, and 
filling with concrete, &c., to carry water wheels or encased 
dynamo water wheels of any kind, or by floating dynamos on such 
dynamo water wheels.” P.H. Wiuuiams. Dated June 16. 


9275. “ Constructing water wheels of any form, and providing 
or utilising space in the interior for enclosing or attaching 
dynamos of any kind, or attaching encased dynamos to water 
wheels of any kind, or to their spindles or shafts, or floating 
dynamos.” P.H. Wiiuiams. Dated June 16. 


9343. “A new and improved flexible-jointed pipe for fluids, 
gases, &c., and for insulation of electric or other wires.” R. M. 
Haeur. Dated June 17. 


9357. “ Improvements in switches for electric glow lamps.” 
A. BarKER. Dated June 17. 


9361. “ Improvements in electric reduction of metals, and in 
apparatus therefor.” T. L. Winuson. Dated July 17. 


9395. “ Improvements in electrical apparatus for the produc- 
tion of rotary motion.” O. Romanzz, of and on behalf of the 
firm of Romanze and Weisz, and F. W. Wuirr. Dated June 17. 


9602. ‘« Improvements in the distribution of electrical energy.” 
Siemens Broruers & Co. (Communicated by Siemens and 
Halske, Germany.) Dated June 20. 


9668. 


“Improvements in elevating and lowering electric 
lights.” 


J. P. HeBenpDAuL, G. MitueR and E. F. Warner. Dated 
June 21. (Complete.) 


9683. “ Improvements in electrically driven percussive tools, 
and in the means of operating the same.’ L. B. ATKINSON. 
Dated June 21. 
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ABSTRACTS 8459. “ Improvements in dynamo-electric machines and electro- 
motors.” T. L. Wittson. Dated May 21. 11d. Relates to a 
OF PUBLISHED SPECIFICATIONS, 1889 drum-shaped armature, the conductors of which consist of a single 
a Me RM j , layer of longitudinal bars, with commutating brushes bearing 
8424. Improvements in dynamo-electric machines and upon these bars at one or both ends in line with the fields of force, 

motors.” J.Swinpurne. Dated February 26. 8d. Claims :— 


A generator or motor for direct currents, having: 1. A reversing 
armature core with the commutator connections embedded in it. 
2. A reversing armature with the commutator connections thin 
where they pass through the reversing field. 3. A reversing arma- 
ture core with each commutator connection passing over the out- 
side only once, substantially as set forth. 4. Reversing magnets 
adjustable as to position, substantially as described. A synchro- 
nising alternating current motor: 5. In which the current-turns 
on the field magnets are decreased when the load increases. 6. 
Excited from its own armature. 7. A self-exciting alternating 
generator or motor, with two or more exciting coils on the arma- 
ture giving currents differing in phase, substantially as and for 
the purposes set forth. 

3671. ‘Improvements in or relating to winding and synchro- 
nising clocks by electricity.” A.J. Bount. (A communication 
from R. J. Pouchard, of Paris.) Dated March 1. 8d. The object 
of the present invention is to design mechanism by means of 
which clocks driven by weights can be wound up and synchronised 
or regulated electrically by passing an electric current every 24 
hours over a special wire or an ordinary telegraph line. 7 claims. 


4846. ‘Improvements in electric light fitings and Con- 
ductors.” C. K. Faukensrein, E. Roussrav, and C. K. FALKEN- 
STEIN. Dated March 20. 6d. Claim:—An insulated con- 
ductor for two or more wires, consisting of a core having grooves, 
in which the wires are laid, and a tube covering the core and 
wires. 

5676. ‘‘Improvements in electric bells.’ D. Rerp and J. 
Kran. Dated April 3. 8d. The inventors employ a relay con- 
nected to the battery and bell, and they use the same battery for 
actuating both the relay and the bell; one terminal of the coil of 
the relay is connected to one pole of the battery direct, and the 
other terminal of the coil of the relay is connected to the other 
pole of the battery through the bell-push, or other contact maker, 
which may be at a considerable distance from the bell. One pole 
of the battery is also connected to the armature of the relay, 
while the other pole of the battery is connected through the 
circuit of the bell to a stop of the armature. 1 claim. 


5768. ‘Improvements in wooden casings for electrical con- 
ductors.” W. G. pE For@zs Garianp. Dated April 4. 6d. 
Claim :—A wooden casing or protective covering for electrical con- 
ductors, adapted for being readily fixed in position without risk of 
injury to the insulation, substantially as described with reference 
to the drawings; the same comprising a grooved fixed part and a 
removable covering piece (or pieces), suitable for being applied 
laterally to the said fixed part, and for engaging therewith. 


7023. “Improvements in electric meters.’ R. SNownon. 
Dated April 27. 1s.1d. Relates to that type of electric meters 
known as “ motor meters,” and the improvements consist in the 
construction of the meter in such a manner that the motion of the 
motor is retarded or resisted by a viscous fluid resistance, and so 
also that the current or currents passing through the armature 
of the meter is, or are, exclusively the current or parts of the 
current to be measured, as and for the purposes described. 
12 claims. 

7127. “Improvements in or connected with the brush contacts 
of electric railways.” G. E. Vauauan. (Communicated from 
abroad by 8S. Trott, of Nova Scotia.) Dated April 29. 8d. Has 
for its objects to more effectually insulate the conductors con- 
nected with the contact: brushes, to protect them from injury, and 
to provide an efficient carrier for the conductors and contact 


brushes. 3 claims. 
7198. “Improvements in the manufacture of electric arc 
carbons.” W. HE. Apenzy and L. Saunprerson. Dated April 30. 


4d. Powdered gas coke is mixed with powdered coal in the 
proportion of coke varying from 80 to 50 per cent., and that of 
coal varying from 20 to 50 per cent. To this mixture is added 
1 to 10 per cent. of infusible or difficultly fusible substances such 
as—compounds of aluminium, silica, calcium, iron, &c., such as 
glass, cyanite, kaolin, bauxite, asbestos, pumice, felspar, gadolinite, 
samarskite, quartz, zircon, limestone, strontianite, dolomite, 
witherite, phosphate of lime, braunite, titanic iron, chrome iron 
ore, wolfram, molybdenite, fluorspar, cerite, eryolite, phosphate 
of aluminium, magnesite or compounds of nickel and cobalt. 
After careful mixing the whole is introduced into iron moulds 
and heated under pressure, at first gently, but finally very 
etrongly. The carbon rod so made, if found too porous, is heated 
and introduced into hot coal tar, and the whole heated (preferably 
in vacuo) for some time. It is then taken out, and its surface 
cleaned, and then introduced into a mould and again heated under 
pressure. 5 claims. 


7428. ‘Improvements relating to electric accumulators or 
secondary batteries, and to the manufacture of plates or electrodes 
therefor.” C. Potuax. Dated May 3. 8d. The plates are pre- 
pared by mechanically forming grooves or notches on the two sides 
of sheets of lead, these sheets being caused to pass between two 
cylinders covered with wire gauze, or carrying indented discs, or 
alternately full discs and indented discs, in such a manner that 
the grooves or notches made on either side of the plates in these 
rolling motions shall be of a sufficient length and depth to receive 
and maintain spungy lead. 5 claims. 


to conduct the current to and from each bar during its passage 
through the magnetic field. The bars are thus cut out of the cir- 
cuit as soon as they pass beyond the field, and remain with open 
terminals during their period of inactivity. 7 claims. 


20288. ‘‘ Improvements in conduits for electric conductors and 
combined conduits and conductors, and in the manufacture of the 
same.” H.B. Tarnam and J. TarHam. Dated December 17. 8d. 
The object of this invention is to so construct a conduit for elec- 
trical conductors that it will provide an effective insulation for the 
same, can be manufactured at small cost, and will be practically 
indestructible under ordinary conditions of use. 5 claims. 
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CORRESPONDENCE. 


The Lineff Improved System of Electric Traction. 


In your last issue I observe a note stating that a trial 
of the above took place on Wednesday, last week, and 
that a notice of the system appeared in the REVIEW of 
May 9th. I have compared the latter notice with 
those which were published by your two electrical 
contemporaries last week, and find that beyond a few 
details there is no difference, although the description 
in the REVIEW was given six weeks previously. It is, 
however, not to this that I wish to draw your particular 
attention, but to the trial and to the remarkable state- 
ments made by one of your contemporaries. 

I am informed by one who was present at the trial, 
that the runs made by the open car extended overa 
considerable length of track—namely, about 25 yards ! 
This is, indeed, a remarkable distance to make a de- 
monstration of any system of electric traction; and 
yet, according to one electrical journal, “the trial 
seemed perfectly successful.” Now, I contend, and I 
think with reason, that the trial was not a demonstra- 
tion of the system, and that the working capability of. 
the car was not demonstrated. To run a car to and fro 
25 yards is purely a laboratory experiment, if such a 
phrase is admissible, and proves nothing. As far as I 
remember, in reading of trials of other systems of 
electric traction, whether third rail, “series,” or accu- 
mulator, the demonstrations have been made on tracks 
at least one mile, and sometimes several miles long. I 
think, therefore, that in the case of the Lineff system 
a trial should have been made on a moderate length of 
track, and, until such is done, the system should be 
ignored. 

Then, again, the same contemporary states that it 
has been informed that the “car has been run at the 
rate of 30 miles an hour.” I should like to know 
where—possibly on the 25 yards track. The statement 
is decidedly absurd. There is not, I believe, a single 
electric car in the United Kingdom which has ever 
attained that speed. On the Barking line it is claimed 
that the accumulator'cars have been run at 20 miles an 
hour, a statement which is very doubtful, considering 
the power of the motors, the heavy and clumsy build 
of the cars, and the nature of the line. Even in the 
United States I do not think there are any electric cars 
which have attained the rate of 30 miles an hour. 

I am informed that the members of the Chiswick 
Local Board who objected to the old open slot system 
of Mr. Lineff, have expressed themselves as satisfied 
with the new method. ‘This is interesting, considering 
the length of track upon which the car was run. when 
those gentlemen were present over a fortnight ago. 

There are three points upon which I should like to be 
enlightened. It has been found that none of the front 
and rear sections of the surface conducting rails are 
charged when the car is over any two charged sections. 
How will this be in rainy weather, what will be the 
effect when snow is on the ground, and how will the 
snow be removed ? Moreover, the Press view last week 
was, I am told, arranged in an unsatisfactory manner. 


F. Baines. 
June 30th, 1890. 


THE TELEGRAPHIC JOURNAL AND 


erst Geer, | A Ti ee Ba VT BW . 


VoL. XXVII. JULY 11, 1890. No. 659. 
CONTENTS: 

PAGE PAGE 

Scientific Reporting... at ae so os deg he geo City Notes, &c. :— 
A Challenge ... ein aa oO India-Rubber, Gutta-percha, and Telegraph Works Co.... 46 
On Designing Switches for Electric Plants bos 5 a. 82 The South of England Telephone eho ae we 46 
Electric Car Trucks (illustrated) . th iat To ests: Traffic Receipts : a5. RP cage 0) 
Shall Gas Undertakings Supply Electricity’ h.. .Y@S ies te. OM Share List of Electrical Companies , wee mee ett 
Fire in an Electric Light Station.. ; Ge Bee res epee Williams’s Self-Amalgamating Zinc (‘ustrated) a .. 48 
Cost of Accumulator Traction .. ea Oe Note on a New Photometer eee Bf .. 48 
A Synthetic Study of Dynamo Machines (Gustrated) © 0 OS, On the Electro-Deposition of Platinum . a me 2adh50 
Edinburgh Exhibition (continued) (illustrated)... ; soe) ae The Progress of Electrical Traction _... i ae wdenbo 
Obituary :—John Bourdeaux te 5 2 ee4] New Patents ... Ae ae the aco 
Electrical Section London Chamber of Commerce... we 42 Abstracts of Published Specifications vad cee oe bas AFG 
Telegraph Clerks and their Grievances ... oF i von) Ai Correspondence :—Resistance Measurements ... ae eek OO 
Electric Traction ay 0 se Se dae spe als 


_ Notes «.. 3 ess a ee we 43 


SCIENTIFIC REPORTING. 


A FEW weeks ago some specimens of an incandescent 
lamp were submitted for test to a gentleman whose 
name it is needless to mention. It was claimed that 
the new lamp, which is said to be outside the Edison- 
Swan patents, was also considerably less wasteful of 
electrical energy per candle-power than those now 
holding the monopoly of incandescent electric light- 
ing. The lamps to which we refer were labelled for 
certain voltages, and in the table below the details of 
the experiments, which we have every reason to believe 
are correct, may be seen :— 


Lamp Mark. Actual Volts. Current. Candle-power, 
98 98 ‘600 ampére = 13°4 
110 110 *525 12°7 
106 106 “600 12°7 
90 90 “800 14°13 


We may incidentally mention that several samples 
of the lamp, which do not seem to possess much uni- 
formity, probably on account of imperfections in a new 
manufacture, were also submitted to the same expert 
80 long ago as last October, labelled 100 volts 16 candle- 
power ; but it was found that to bring them up to this 
luminosity required in the respective instances 104 to 
106 volts. Being thus over-run, the result reduced to 
watts per candle-power showed a slight saving over the 
electrical energy generally assumed to be required in 
an Kdison lamp incandesced to the same degree. 

We believe it is safe to say that 60 watts for a 16 
candle-power lamp is a maximum for any really good 
manufacture. Many makers or consumers would doubt- 
less say—and if they feel convinced we allow too great 
margin we hope they will say—that 50 watts is nearer 
the mark, at al] events when the filaments are first 
put into operation, the difference between old lamps 
and new in this respect being too well known to need 
further discussion. 

This being so we wish to bring before the notice of 
our readers the report of a Professor of high renown, 
with every convenience at hand for conducting the 


tests on the most scientific lines, and who, we believe, 
enjoys the confidence of the public in no ordinary 
degree. The lamps he was requested to examine were, 
we understand, selected from the same batch as those 
figuring in the above table, and this is his verdict 
after a comparison with Edison-Swan lamps :—“ X’s 
lamps consumed 3:12 watts per candle-power, Edison- 
Swan 4:29 watts per candle-power, thus proving that 
X’s show an effective saving of 25 per cent.” 

Our readers will not fail to notice that there is no 
reference here to the voltage and measured candle- 
power of either X’s lamps or those of Edison-Swan, 
therefore we need not question the intelligence 
of those who have even a slight acquaintance with 
lamp tests by commenting upon the value of such 
figures ; but upon examination of the foregoing table it 
will be seen that in X’s lamps the labelled voltage in 
no case brought up the degree of incandescence to 16 
candles, a result in conformity with previous tests. 
Calculating from these the electrical energy consumed 
it will be seen that instead of showing a saving of 25 
per cent. over the Edison-Swan, X’s lamps, they all 
demanded even more than those, probably old and 
half worn out, which came under the notice of the 
Professor. 

Now we ask, is it fair to the owners of X’s lamp 
patents, to the public, who will doubtless eventually 
read the report, to the electrical trades, and particularly 
to the Edison-Swan Company, to give such a vague, 
misleading, and absolutely valueless statement as that 
which we quote? By overrunning we may make the 
watts per candle-power almost as low as we like, short 
of the breaking limit, or as uneconomical as needs be 
if working below the normal difference of potential at 
the lamp terminals, and the knowledge of a few simple 
facts like thess would save much time, expense, and 
disappointed hopes alike to both financiers and in- 
ventors. 

We almost feel inclined to offer to carry out a series 


' of tests ourselves, and publish the results if makers 


would submit their lamps to our examination ; we would 
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at least test them under proper conditions, and give 
the necessary data from which experts and the public 
could form their own conclusions. Perhaps some 
of our readers will kindly favour us with some 
incandescent lamp figures as they exist at the present 
day ? 


A CHALLENGE. 


THE meeting of the Tramways Institute of Great 
Britain, which is discussed on another page, was, to the 
electrical fraternity, of interest only for the argument 
which took place on the score of electric traction. We 
need not here reproduce any of the points at issue, for 
they are fully set forth in their proper place; but we 
cannot let the matter slumber without an effort to 
revive s0 important and interesting a controversy. In 
‘our last issue we referred to the Elieson system as 
costing nearly three times the amount of the contract 
price per car mile, viz., 44d.,and we have now every 
reason to believe that the cost of electric traction on the 
Barking line is something like twice the contract 
figure. Data in our possession point to this result, and 
Mr. Willbond’s assertions bear out to a great extent the 
likelihood of their accuracy ; we cannot, however, at 
the moment publish them in detail], but we do challenge 
the General Electric Power and Traction Company, 
Limited, to bear out the statements which, on the 
authority of their managing director, appeared on page 
72 of the REVIEW for January 17th of this year, when 
it was asserted that the working of the Barking line 
had shown it to be operated at a profit. This becomes 
all the more necessary when it is remembered that the 
Barking line formed one of the valuable properties 
for which the sum of £242,000 was modestly asked 
(vide articles on Traction, ELECTRICAL REVIEW for 
May 23rd and June 6th). 

There is at the present moment too great a tendency 
to float companies, utterly irrespective of the merits of 
the structure on which they are based, and we feel, 
therefore, that it is best to be outspoken, for truth, like 
murder, will out, and there is no good in mincing 
matters at a crisis. 

It is folly to work a line and pretend to be making a 
profit if the expenses are dcuble the receipts ; the only 
frank course to pursue is to state the actual facts, and 
then to seek for the means of reducing the working 
cost until traction by electrical energy can compete on 
its own bottom with the present means of tramcar 
propulsion. 


A CORRESPONDENT sends us the 
following delightful cutting from the 
English Mechanic, which, with the 
electrophonoscope, we strongly recommend to the 
notice of enterprising company promoters. In either 
case it would be unnecessary to tell off an expert to 
examine into the stability of the business or the probity 
of those connected with the respective schemes :— 


I wish to light my house with electricity, and it has struck me 
that I might do so without the aid of an engine. If I were to 


Perpetual Motion 
Realised at Last. 


use two dynamos, starting one of them by hand, and using half of _ 


the current that I got from it to drive the other as a motor, 
letting the other half light the lamps, the motor would then be 
4sed for driving dynamo No.1. I should be much obliged if you 


would tell me (1) if this has been tried before P—and if not, could 
I take out a patent for it, as it is entirely my own idea? 2. How 
much wire should I put on each of the dynamos to light 20 8-volt 
lamps (not arc lamps)? And is it necessary to have the armature 
of iron, or would brass do as well? As I am very anxious to 
become an electrician proper, could you recommend any firm that 
would allow me to work for a few months in their shops, for which 
I would give my services, that I might get an insight into the 
practical work, as I understand the theory of the thing pretty 
well?—A WovuLp-BE ELECTRICIAN. 


Perhaps the best testimonial which this ‘“ Would-be- 
Electrician ” could offer to a business firm is his self- 
made assertion that he “ understands the theory of the 
thing pretty well.” 


How Prof. Hughes and Mr. Preece 
must have chuckled over their huge 
Electrophonoscopic joke. It is not 
given to the lesser lights of science to conceive, much 
less to carry out, such an elaborate delusion which, it is 
not too much to say, has set the whole civilised world 
by the ears. Prof, Pepper, of Polytechnic fame, years 
ago devised many very clever optical illusions and he 
was looked upon as a scientific nobody; but it has 
been reserved for this age of enlightenment to laud 
to the skies the reproduction of an old trick with 
which every schoolboy is supposed to be fami- 
liar. “At last, it seems, says Life, “we have 
taken the lead of America in producing a triumph of 
electrical invention. To be able to see and converse 
with a friend on the other side of the Channel, for in- 
stance, will be an achievement that will simply abolish 
all the anxiety of absence and all the sorrow of parting. 
The ‘EHlectrophonoscope’ is certainly a marvellous 
advance in a science which of late years has made such 
giant strides, and it is most gratifying to know that we 
are indebted for it to the genius of two of our own 
countrymen.” We fear Life does not know much of 
the subject upon which it treats. Fancy after getting 
rid of a “ friend,” one fondly hopes for ever, to be elec- 
trophonoscopically bothered by his presence from across 
the Channel! Luckily we are not likely to suffer any 
such misfortune until the Channel tunnel is con- 
structed; then, if our two countrymen are still in 
existence and in full possession of their faculties, 
Heaven help us. 


Taking the Lead 
of America. 


THIS subject is one which con- 
tinues to excite interest in America ; 
it is undoubtedly an important one in 
view of the adoption of electric locomotion with 
light vehicles. Mr. Elias EK. Ries, whose experiments 
on the subject have been questioned as to their practical 
accuracy, are stated by Mr. C. Selden, in a paper read 
before the Railway Telegraph Superintendents’ Con- 
vention in America, to be correct, as the result of experi- 
ments he has made. Certainly, according to the tests 
made with a model motor, the passage of a current 
between the wheels and rail, whether the latter were 
clean and bright, or highly greasy, increased the 
adhesion to a very marked extent. These results, it 
may be recollected, do not at all accord with experi- 
ments recently described in our pages ; to what is this 
discrepancy owing ? Mr. Selden, in his paper, admits 
that practical tests alone can determine whether suffi- 
cient power can be had from a proper dynamo and 
auxiliary engine to show even an increase of 25 per 
cent. in the adhesion in the case of a full sized loco- 
motive. In fact, the question seems to be, to a great 
extent, whether the power required to give the adhesion 
may not be more profitably employed in increasing the 
power of the motor driving the engine, the latter being 
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more heavily weighted. It is stated that Mr. Ries is 
making arrangements for a trial which will determine 
conclusively the real value of the idea; the results of 
this trial will be awaited with interest, although we do 
not anticipate that an approach to electric welding in 
this form will prove advantageous. Adhesion between 
wheels and track must be obtained by some more simple 
method, for this can only be looked upon as a sheer 
waste of electrical energy at best. 


A VALUED correspondent thinks our 
The Overhead Wires’ yemarks last week on the overhead 
telegraph lines are not quite right. He 
points out that the Bill as it originally stood was one 
for the formation of subways in all streets, to compel 
gas, water, and electric companies to move their mains 
at their own cost into these subways, and afterwards 
pay a very high rent charge for the use of them. To 
those people who had already worked out a system of 
culverts, which are practically subways placed in the 
most handy position for serving the houses, the pro- 
posal was, of course, a very serious one; but at an 
early stage the subway clauses were abandoned, and 
the Bill was confined to the question of the regulation of 
overhead wires. Here is the point on which our corre- 
spondent falls foul, for he considers it would have been, 
and we think with reason, manifestly unjust to have 
compelled all the existing companies to place their wires 
underground at great cost, and then for the London 
County Council to issue licenses to rivals to carry on a 
complete system of overhead wires to serve identically 
the same district, and thus introduce an extremely 
unfair competition. Still, he thinks that even had the 
Bill passed through, the committee would have seen 
this unfairness, and restrained the County Council from 
giving such licenses where the district was already well 
served by subterranean conductors, and restricted the 
license to existing companies for the purpose of trunk 
lines to serve outlying parts or for scattered customers 
in thinly-populated portions of their area. Had sucha 
contingency been provided for, our correspondent 
believes the Bill would have met the hearty support of 
those, himself included, who opposed it. 


COMING nearer home our friend con- 
fesses that, as a house owner who had 
given permission for the erection of 
telephone poles and wires on his residence, he has a 
heartfelt sympathy with the speakers in the House of 
Commons who complained of the annoyance caused by 
the workmen who have to enter houses for the purpose 
of attending to the wires. “The British workman,” 
quoting the writer’s remarks, “is bad enough to manage 
when he is your own servant, but when he is not under 
your control his behaviour is such that it increases the 
discomforts of housekeeping enormously. The one 
subject of stair carpets is a perfectly correct one to 
mention. It must be admitted that a great deal of the 
domestic happiness of the average householder depends 
on the comfort and good temper of his servants, and I 
assure you that the tempers of the best of servants can 
be ruined by allowing workmen to tramp up and down 
stairs at all frequently. In all well regulated house- 
holds the domestics do their work at certain hours, the 
house is cleaned down at a certain time, and if work- 
men come in after these hours and dirty the stairs and 
passages, as they invariably do, the equanimity of the 
servants is disturbed for the whole of the day. It is 
perfectly true also about thefts. It may be that the 


Overhead Wires. 
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workmen are perfectly honest, but they become the 
‘cat’ responsible for all breakages and robberies which 
may have been committed by the servants themselves.” 
He concludes as follows :—“ If overhead wires are to 
be regulated and permitted, and attachments made 
compulsory, I am quite certain that the companies will 
have to maintain an outside ladder for the purpose of 
giving access to them, and that such outside ladders 
ought to be fixed much more frequently than is at 
present the case. They would act very effectually 
as fire escapes, and might be insisted upon with 
great advantage by the County Council. It should 
be fixed in a convenient situation at the back of 
the house in such a manner that it can be used asa 
fire escape, and.provided with a gate or door at the 
bottom, so that it can be opened from the inside by any- 
body escaping, but would not be accessible to thieves or 
to anyone but the people owning the house or the 
officials of the overhead wire company.” We cannot 
but tbink that the idea of the ladder is not happy so far 
as protection from burglars is concerned. Let our friend 
imagine a thief in his house, entering from the front, 
and, being disturbed, escaping by means of the very 
apparatus (opening it from the inside), which is in- 


_ tended to save life and defeat the ends of midnight 


prowlers. 


HAD time and space allowed of such 
a course, we might have spoken last 
week at still greater length on the prospectus of the 
Okonite Company. In comparing its uncertain future 
with the present condition of the Silvertown and Tele- 
graph Construction and Maintenance Companies, it 
must have been overlooked by the promoters that the 
profits of the latter powerful organisation are derived 
from the manufacture of goods which have nothing 
in common with okonite, and, although the reputation 
of the Silvertown leads is deservedly high, the profits 
from this source probably form a very insignificant 
part of those accruing from the whole undertaking. 
If, on the other hand, equally deserving firms had been 
cited, such as Henleys, the Helsby Company, Messrs. 
Walter T. Glover & Co., the London Electric Wire 
Company, &c., no such profits have been made, and as 
okonite must compete with the productions of these 
firms, it would have been only fair to have at least 
mentioned them. Moreover, to one who knows how 
difficult it is, and the unremitting care and attention 
required to work up a turnover in electric lighting 
with sufficient to pay a fair dividend, even on a modest 
capital, the task of attempting so to do on a sum of 
£440,000 appears stupendous. We should look upon 
the managing director who could successfully perform 
such a feat with respectful admiration. 


Prospectus Making. 


WE shall be greatly interested to see 
what is said further on the subject of 
our last week’s leaderette. It must be of great value 
to the trade in general to have the matter ventilated, 
and we do not for a moment think there is nothing to 
be said on the side of the alternating current system ; 
but hitherto the companies using it have been remark- 
ably chary in saying it, and if they do not come forward 
with explanations it is more than likely that a very bad 
impression will be made. It may further be pointed 
out that the balance sheets of a good many companies 
have been published, and in all cases the engine room 
costs of the alternating current appear to be excessively 
high, and hitherto no attempt has been made to explain 
them, ; 
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ON DESIGNING SWITCHES FOR 
ELECTRIC PLANTS.* 


By OLOF OFFRELL. 


IN the early days of electric lighting very little atten- 
tion was paid to the accessories of an electric installa- 
tion, and especially to the devices known as switches. 
Naturally enough, as long as the dynamo and the lamp 
were in a primitive state, and, consequently, there was 
a great field for improvement in that direction, so long 
no attention would be given to less important matters, 
mere details, although quite important ones after all. 

Only within the last two or three years have inventors 
turned their attention toward perfecting the switch, 
which has now become a sine qua non in almost every 
kind of electric installation ; but we have now very 
ingenious and practical devices of this kind in the 
market. 

The purpose of this article is to give some practical 
points on designing switches, brought out by experi- 
ence. 

One of the first points to consider in designing a 
switch is its capacity, that is, how many amperes of 
current it can safely carry over and through its contacts 
without appreciable heating. On this point there seems 
to exist a great difference of opinion. Not any two 
switches of the same rated capacity have approximately, 
or anywhere near approximately, equal contact surface. 
While a large contact surface is a decided advantage, 
we soon reach a limit, which we cannot pass without 
materially increasing the size and consequently the cost 
of the switch, and then the question arises—what is the 
smallest allowable contact surface in square inches per 
ampere to be carried that we can use with a factor of 
safety large enough to prevent any appreciable heating ? 
The writer has found 0:01 square inch surface per 
ampere to be a good rule, below which it is not advis- 
able to go. In arc light or constant current switches, 
which generally do not carry over 10 ampéres, we can, 
and usually do, make the contacts a good deal larger, 
from 2 to 4 times, as we are here not so much restricted 
by a bulky appearance and cost as is the case with an 
incandescent switch. 

It is always preferable to have contact surface on 
both sides of the lever carrying the current, 7.¢., double 
contact springs; as, in this way, a better and more 
trustworthy contact is obtained. The contact springs 
must not be of too thin material ; preferably they 
ought to be made of two or three thicknesses of spring 
copper, which are riveted to the binding post to which 
the conductor is secured. The very best way of 
securing the contact springs is to set them in grooves 
milled out for the purpose in the base of the binding 
posts and then rivet them. The contact spring ought 
to be split or cut up to almost its entire active length 
in two to four parts, depending upon the size of switch, 
because this makes it more flexible ; and if there is an 
uneven spot on the contact surface of the lever, it will 
adjust itself to the unevenness and still make a good 
contact. 

The contact springs or the lever must be so shaped 
that the lever leaves the contacts along their entire 
length at the same time. If it does not, the spark, in 
throwing the switch open, will concentrate itself at the 
point of last contact, and, in case of a heavy current, 
burn or fuse it. 

The cross section of those parts of the switch that 
have to carry the current must have a conductivity 
according to the current to be carried, corresponding to 
800 to 1,000 ampéres per square inch. 

The action of the switch must never depend upon 
springs, spiral or flat, through which the current passes, 
as the current will invariably more or less heat and take 
the springiness out of them, thereby causing the switch 
to give out. 

Never let the pivot-bearing of the lever form one 
terminal of the switch, as the current in passing through 
the bearing will heat it, no matter how carefully it is 
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made, and sooner or later put the switch out of order. 
Each terminal ought to have contact springs for itself. 
This might make the bridge cost a trifle more, but it is 
a far better construction. The general practice to-day 
among leading manufacturers is to make such inde- 
pendent contacts for each terminal. 

The set screws for holding the conductors in the 
binding posts ought to be large enough to stand a good 
tightening. Preferably they ought to be of iron, with 
square heads, so as to be tightened with wrench where- 
ever the size of the switch allows it. The number of 
threads in the binding-post into which the screw en- 
gages must be large enough, so that there will be no 
danger of stripping the threads in tightening the screw. 

In the case of a switch operated altogether by hand, 
without assisting springs, the lever ought to be provided 
with a stop device, which keeps the switch open, pre- 
venting it from accidentally closing the circuit. This 
is especially important in alternating current switches 
on the primary circuit, where an accidental closing of 
the circuit can endanger lives. 

The handle is, of course, always made of wood or 
other insulating material. 

The base of the switch ought to be made of fire 
proof, insulating material, for which slate, porcelain, 
hard rubber, moulded mica, &c., are suitable, and is 
now extensively used. If the base is made of wood, 


_the front side ought to be covered with mica, so as to 


prevent the spark, that possibly can be formed, from 
setting the base on fire. 

The cover in switches for low tension currents is 
generally made of metal, but it must always be insu- 
lated from those parts of the switch that carry the 
current. On the inside of the cover is generally placed 
one thickness of thin vulcanised fibre. 

The practice so far has been to make all station 
switches, whether for high or low tension, open, 7.¢., 
without cover; but the probability is that before long 
they will be provided with an insulating covering, 
at least where high tension alternating currents are 
used, so as to prevent accidents to the attendants. 

The use of single pole switches is comparatively 
rare, especially in distribution of electrical energy at 
constant potential ; switches are generally made with 
double poles, which in every case are to be preferred 
as by them a certain part of a circuit or a certain 
machine in a system can be completely disconnected 
by one movement of the switch lever. This is absolutely 
necessary where high tension alternating currents are 
used, and is compulsory wherever rules of a Board of 
Electrical Control] or a Board of Fire Underwriters are 
adopted. 

In order to prevent the possibility of the lever 
stopping at an intermediate point, whereby only a part 
of the contact surface would have to carry the whole 
current, resulting undoubtedly in destroying the 
switch, and further to prevent forming a spark at the 
instant of breaking the circuit, so-called snap switches 
have been invented. They are so constructed that the 
switch lever, once started by the operator turning the 
handle, is brought to its furthest position by means of 
one or two springs, independently of the movement of 
the handle. These springs are carried over the centre 
by turning the handle to a certain point, but act from 
that point independently of the handle. Thus all 
danger of the switch stopping on an intermediate 
position is prevented, as is also the forming of any 
destructive arc in opening the circuit. 

For these reasons all switches outside of central 
stations ought to be made “snapping,” 7.¢., to quickly 
close and open the circuit independently of the speed 
with which the operator turns the handle. There are 
several meritorious designs on this principle in the 
market. 

Constant current switches are made on a somewhat 
different principle from constant potential switches, as 
in this case the circuit must never be opened. The 
duty of a constant current switch is to cut out a certain 
loop or part of the circuit ; but as the loop carries the 
whole current, it would interrupt the service on the 
whole line to open the circuit in the loop. The switch 
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must therefore short circuit the loop before it discon- 
nects it. Hven these switches are made “snapping,” 
although there is no absolute necessity for it if the 
short circuiting is properly done before the cutting out. 

As a conclusion, I will say a few words about the 
latest developments in switches, which I have been 
recently engaged in designing, and in which the most 
important conditions for a first-class switch are fulfilled. 
These switches are to be used on the alternating cir- 
cuits in connection with the underground cables in the 
New York subways to disconnect converters from the 
main circuit. 

The requirements to be fulfilled by these switches 
are that they shall be water, moisture, and fire proof, 


and have an insulation resistance at least equal to that’ 


of the underground cables ; in addition to which they 
must be so arranged that moisture cannot enter the 
insulation of the exposed ends of the cables termi- 
nating in the binding posts. The cables from the 
subway enter a cast iron box at one end, passing 
through a special kind of clamp screwed into projec- 
tions on the outside of the box. These projections are 
made hollow to receive insulating cups, through which 
the cables pass to the binding posts. The cupsare filled 
with insulating compound after the cables are in place, 
which then surrounds the bare ends of the wire, pre- 
venting moisture from entering the insulation. The 
cables leading to the converters pass through pieces of 
gas pipe screwed into corresponding holes on the oppo- 
site side of the box, and are soldered to them. 

The switch is a double pole quick break switch, 
which is mounted on a hard rubber base. The switch 
stem projects outside the box through a stuffing-box in 
the lid, and can be operated from the outside by a 
handle, or the lid is screwed on and made water-tight 
by means of soft rubber and cement. 


ELECTRIC CAR TRUCKS. 
By FRANK B. LEA. 


IN a recent article (see the ELECTRICAL REVIEW of 
27th June last, page 722) the writer endeavoured to 
show the possible course that will be followed in the 
development of electric traction so far as regards the 
type of car employed : and it was then seen that—apart 
from questions concerning the traffic—the most favour- 
able ratio between paying load and dead weight of the 
car is obtained by using vehicles of large size. 

That is, if the traffic may be fairly met by running 
large cars with heavy loads, the dead weight to be 
moved (and therefore the waste power exerted) is much 
less in proportion to what it would be with smaller 
vehicles designed to carry, perhaps, half the number of 
passengers, 

It is assumed, therefore, that the electric tramcar 
should—for these reasons alone, and apart from other 
considerations—be made as large as possible. Of course 
there must be many instances of lines where a frequent 
and light service becomes necessary ; but cases are per- 
haps equally numerous in which the traffic throughout 
a greater part of the day is met by running large cars 
at considerable intervals, any additional rush of traffic 
being accommodated by extra cars in the morning and 
evening. 

There are, however, serious restrictions to the size of 

cars built upon the ordinary plan, not by any means 
the least of these being the unpleasant see-saw rocking 
motion (“ teetering,” as it is called in the United States) 
which appears to be an inevitable accompaniment of a 
long car having seats on the roof and provided with 
the ordinary central under-frame on four wheels. 
; Then, again, the rigid connection of wheels and axles 
in such a system places a low limit’ on the ability of the 
car to run smoothly and safely round sharp curves, such 
as are frequent on street railways. 

A much pleasanter motion as well as extreme ease in 
traversing curves is obtained by the use of small four- 
wheeled bogie trucks placed one at each end under the 


car frame, which pivots on them, and slews round on 
the pivots in traversing curves. 

Advantages like these will probably more than com- 
pensate for the extra cost incurred, especially in view 
of the saving effected in the power required for trac- 
tion. 

There is at any rate no harm in assuming that many 
electric cars will and must be built on such a plan; 
engineers, indeed, are not wanting who predict for 
high speed railway work the almost exclusive employ- 
ment of bogie cars with motors mounted on the trucks, 
as opposed to the use of independent locomotives. 

On the point of tractive effort alone, it stands to 
reason that greater efficiency should be obtained where 
every wheel is a driver. 

The Reckenzaun accumulator car of 1884 showed in 
this respect really more advance than others of a recent 
date, and as a type of vehicle, was well worthy of 
greater success than it appeared to obtain. 

It is, however, useless to say that bogie trucks may 
be advantageously employed for electric tramcars with- 
out looking into the question as to whether such an 
arrangement is immediately feasible. 

The average bogie truck is very like the proverbial 
chamber where it proved somewhat difficult to swing a 
cat round in safety; and just as there is a maximum 
space available for the motor, so also the latter has a 
minimum size for a given output. 

The best proportions of both truck and motor details 
may be obtained from an examination of standard 
types. Thus, the ordinary bogie wheel measures, per- 
haps, 32 inches in diameter. At a normal speed of 
seven miles per hour, this implies, say, 80 revolutions 
per minute. 

Assuming, for the moment, that there is only room 
for a single set of gear for reducing the motor speed, 
this reduction cannot well be less than in the propor- 
tion of 1 to 5. With a spur pinion on the motor 
spindle of 3°7 inches diameter, this should give a large 
gear wheel on the truck axle of, say, 18°5 inches diam. 
and a motor speed of 400 revolutions per minute. 

An Immisch motor of the 5.M. 8 type will give a 
maximum of 8 brake horse-power at this speed ; and its 
over all dimensions are approximately 4 feet in length, 
14 inches in depth and 22 inches in width. 

Of course the ultimate decision as to what motors 
shaJl be employed must depend upon the condition of 
the line, gradients, &c., but in most cases it will be 
found amply sufficient to use, say, one motor (such as 
that above mentioned) on each bogie truck. 

On level parts of the line a single motor would serve 
to work the car, the other meantime running idle; but 
both could be used in going up-hill with a heavy load. 
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This plan allows of the driving truck being, as a 
rule, in the rear of the car, so that in case the forward 
wheels should miss the points at a junction and mount 
the rails, there would be less difficulty in drawing the 
car back. - 

Assuming, then, that these various advantages permit 
of or render advisable two end trucks for the car, and a 
motor upon each, it is not a very difficult matter to 
arrive at the amount of space available for motor and 
gear ; and the annexed outline sketch will show what 
is possible with ordinary designs. 
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The wheels are of the common size adopted for 
trucks, viz., 32 inches diameter ; and the wheel base is 
4 feet 10 inches. At A is represented the spring plank 
upon which is fixed the pivot plate for the car frame to 
bear on; this plank goes right across the truck and is 
therefore shown in section, perhaps rather larger than 
is usual, but erring on the safe side for strength. 

B is the bolster plank, to which are fastened the 
slide columns ; between A and B are placed the power- 
ful springs that give its characteristic easy motion to a 
bogie car. The plank B also traverses the truck, and 
therefore the motor and gear must be fixed on either 
side, not centrally. 

C, CO’, represent the motor (seen endways) in two 
different hypothetical positions; in either case, of 
course, it would be supported in the well-known 
fashion, due originally, it is said, to Mr. F. J. Sprague, 
that is, with curved extensions from the pole pieces to 
the truck axle and bolster plank. 

From the former the motor hangs by means of two 
ordinary bearings, whilst to the latter it is fixed with a 
double spring connection (tension and compression), 80 
that, whether running backwards or forwards, there is 
a slight amount of play in the gear, which serves very 
materially to reduce strains. - 

It will be noticed that no details whatever of the 
brake gear have been shown; although these are, of 
course, very important and essential, they may yet be 
put aside for the time being until the motor question is 
-decided. When that is done, there will be ample space 
and opportunity to bring in suitable appliances for 
braking the car, even if great modification of present 
designs should be necessary. 

In the vertical position of the motor (shown on the 
left of the sketch) there is plenty of room above, 
between the motor and car floor, but very little under- 
neath. The bottom of the motor reaches to within six 
inches of the rail level. In its horizontal position, the 
top of the motor would in all probability come too near 
the car floor and frame, unless the design allowed suffi- 
cient space for the motor between two adjacent floor 
stringers (running lengthways of the car), so that the 
framework might swivel when rounding curves. 

Of the two positions, however, the horizontal one 
seems preferable owing to the greater ease of access ; 
and it is a simple matter to raise the spring plank and 
pivot plate for the car frame so that the latter may clear 
the motor. 

This implies a litile difference in form of the 
standard diamond truck frame—as shown in the 
annexed sketch—but the change is merely one of form, 


Sketch showing outside frame of bogie truck, with spring plank slightly raised so 
as to allow the car framework to clear the motor. 


Fig. 2. 


and does not add in any way to the cost. 

By this means a clear space of 18 inches is obtained 

between the wheel centres and top of spring plank in 
_its normal position; and this space should be sufficient 
to allow of the motor being fixed in position, as shown 
at 0’, above the axle. 

As regards the length of motor, a space of 4 feet will 
more than house it comfortably ; and on the usual rail 
track of 4 feet 84 inches, there should be no difficulty 
in securing enough room between the wheels. 

In tracing out conclusions from the details thus 
given, it may fairly be said— 

1. That a minimum size has been allowed for the 
motor. 


2. That, consequently, any material increase in the 
size of car, average load, &c., necessitating the use of a 
larger motor, will also offer considerable difficulties 
with respect to the fitting of such a motor upon the 
standard bogie truck. 

3. That only one set of gear has been allowed for ; 
and if a double reduction is desired, the whole design 
will need considerably modifying. 

4. That although it seems a very convenient and 
simple device to use two motors on each car, there are 
many drawbacks to such a plan; not only is the first 
cost greater, but the working expenses also are heavier. 
Multiplication of machinery is always undesirable. 
This question, however, deserves separate considera- 
tion ; there are pros and cons of importance to be looked 
into. 

5. That it is quite possible to adapt the ordinary four- 
wheeled bogie truck for use with an electric tramcar, 
but the task presents considerable difficulties that need 
the exercise of great care, and it is not so easy as might 
perhaps at first appear. 


SHALL GAS UNDERTAKINGS SUPPLY ELEC- 
TRICITY? YES.* 


By ARTHUR F. GUY, Assoc. M.I.E.E. 


THE natural inferences that would be drawn from the 
above title by gas managers would bear upon the all- 
important points :—First, what are the objects of so 
doing? Second, what profits would accrue therefrom ? 

The first is a question of policy, the second a question 
of £ s. d. This paper is an attempt to place fairly and 
concisely before owners of gas property the salient 
points in each case for their consideration as to the 
advisability and practicability of gas companies supply- 
ing electricity ; the tone of the paper, as the title im- 
plies, is affirmative. 

There are, perhaps, no more powerful organisations 
in the country than those of gas undertakings, and 
this is not to be wondered at. Throughout the length 
and breadth of the land they exist, from the largest 
cities to the smallest towns. The amount of capital 
invested in them is enormous. They yield good, and 
in some cases splendid dividends, and, in short, they 
are generally in a thriving and prosperous condition. 
The men who.conduct them and have a voice in their 
proceedings are mostly those of influence and position 
in the district concerned, and the result is these 
properties form no small item in a nation’s prosperity. 
The key to all this prosperity is, that they, up to the 
present time, have had no rival, gas being in universal 
use. 

The general feeling prevalent among gas managers is 
that the electric light cannot affect gas, and in proof of 
this they point out the fact that since the electric light 
has been introduced the consumption of gas has in- 
creased. This statement is perfectly true, because 
artificial illumination is ever on the increase, whether 
it be by gas, candles, or electricity. Another argument 
put forward by them is that the electric light is in its 
infancy. Now this argument must be combated, 
because the term infancy is applied not only to usage 
but to the science of electrical engineering. The first 
point, namely, the “infancy of usage,” is, perhaps, 
correct ; but the second is not. We will consider the 
former first. There are some people who fondly dream 
that in this miraculous age of invention and discovery 
some means will come to light whereby any amount of 
electricity can be collected for next to nothing— in fact, 
a gift from Dame Nature, such as from some yet 
undiscovered chemical compound, or some peculiar 
condition of matter—and consequently that all our pre- 
sent costly and elaborate apparatus for generating elec- 


* Abstract of paper read before the Gas Institute. 
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tricity will become obsolete. No greater philosopher’s 
stone was ever imagined. 

With respect to the electric light being in its infancy 
as regards use, it is this fact that has shaped the title of 
the paper, for now is the time for the gas undertakings 
to act; it will soon be too late, and even now they 
have lost many a rich prize in the electric lighting line. 
Companies have been formed all over England to sup- 
ply electricity, and the pick of the provisional orders 
have been relegated to either local authorities or private 
electric companies. This point joins issue with the 
supreme question, “ Shall gas undertakings supply elec- 
tricity? Yes;” and the reasons that justify this 
answer will now be given. 

Consider the present state of affairs: there is a 
demand for the electric light ; this demand is limited, 
but in time to come—and no one can say how 
soon that may be—this demand will be enormous. 
There are numerous reasons why it would be both politic 
and advantageous for gas undertakings to supply elec- 
tricity. 

The managing body of a gas works consists of men of 
great organising and administrative experience. The 
gas works from long establishment have obtained a 
certain prestige and influence in the district they 
supply. A manager knows his customers, and has ac- 
quired an insight into the weak and strong points of 
his district. The connection and vested interests per- 
taining to the gas suppliers are often numerous and 
deep-rooted. A gas undertaking has also the great 
advantage of easily raising capital, at a comparative low 
rate of interest; whereas new electric companies re- 
quire financing, and the financing invariably leaves its 
mark upon them in the shape of a diminished dividend 
and an abnormally large capital. Many gas companies 
have large surplus monies in hand which could be in- 
vested in running the electric light at a profit to their 
shareholders. In the laying of electric mains they 
know exactly the position of their gas pipes, and so 
there would be none of that friction and petty annoy- 
ance that often arise when the electric light company 
comes on the scene. With regard to the erection of 
plant, where possible the electric light station should 
be located in or about the gas works. In some cases, 
no doubt, there might be a spare corner or outbuilding 
which might. be made to accommodate the requisite 
machinery. At all events, the expenses incurred need 
not be so great as where a new site has to be acquired 
and a new building is specially erected and positioned 
by an electric light company. A large staff of men are 
employed at some gas works, some of whom are 
mechanics, and the assistance which these could render, 
both in erecting plant and maintaining same, would be 
of no small value. In the case of an electric light 
company, such men would have to be especially en- 
gaged, and paid at fixed salaries, whether busy or slack. 
Besides this, most of the office routine might be done 
by the existing clerical staff of the gas company. This, 
again, in the case of an electric light company, would 
mean specially engaged and paid clerks. An electric 
light company would require a board of directors, 
general manager, secretary, &c., all of which means a 
heavy draw upon the dividends, and this matter alone 
is sufficiently important to turn what might prove a 
good dividend into a bad one, or even none atall. In 
the matter of running expenses, there are numerous 
ways and means whereby a gas manager has the power 
of curtailing them. For example, the hot coke from 
the retorts can be utilised in starting the boilers, and 
some of the bye-products might be used as fuel. 

Through being a large consumer of coal for making 
gas, steam coal ought to be obtained at much cheaper 
rates. The same refers to the purchasing of other 
material. The manager knows the best market for cer- 
tain goods, and through long connection therewith 
ought to obtain advantageous bargains. The opponents 
of this paper will probably contend that if a gas works 
offer all these advantages it proves that it is badly 
managed, since, if well managed, there should be the 
Strictest economy in everything, and not a man em- 
ployed except his time be occupied fully, and not a 


spare inch of ground in the works but that it has its 
use. This would be true if the management were per- 
fect, but that point is never reached. No claim has 
been made that these advantages exist to a large extent, 
for that would certainly imply waste in the manage- 
ment; but that some advantage must be gained from 
each of these points under consideration cannot be 
denied. 

It is the numerous small savings that in the total 
make up a respectable sum ; however trifling each may 
appear by itself, when they are all added up at the end 
of a year it is just possible that they may come to a 
sum that will turn the balance to the right side of the 
ledger. It was stated that owners of gas property have 
great facility of raising capital. Now, with regard to 
this point, and also the opening up of streets for the 
purpose of laying electric mains, it is requisite that 
they obtain the necessary powers first from Parliament 
and the Board of Trade, and in the furtherance of this 
they occupy exactly the same position as any private 
individual or other company (for the second object 
they must first obtain consent from the local authori- 
ties). The same holds true where the owners of gas 
works are the local authorities. 

If the gas companies are desirous of supplying elec- 
tricity, those who choose should combine to obtain 
Parliamentary powers authorising them to raise capital 
and open streets for the supply of electricity, each com- | 
pany, of course, first obtaining the necessary consent of 
the local authorities. 

The number of provisional orders that have been 
granted since the passing of the Amended Electric 
Lighting Acts in 1888 has been very great. The 
majority of these are possessed by private electric com- 
panies and the rest by local authorities; as for the 
owners of gas undertakings, there probably is not one 
which possesses an order, excepting Bradford Corpo- 
ration. 

Attention may be directed to America, where there 
are quite 100 gas companies supplying electricity in 
connection with the Thomson-Houston system alone. 
How many are supplying electricity by other systems 
is not known exactly, but they must come to a large 
number. And to show that electric light industries 
pay, it may be stated that the Thomson-Houston Com- 
pany has invested in them £10,000,000 sterling, and 
each plant on an average throughout may be taken to 
be worth £20,000. Some pay 18 to 20 per cent., others 
less, and on the whole the average is 4 per cent. on the 
total capital ; but it must be rememhered that 25 per 
cent. of these stations are in their first year, and there- 
fore as yet they have paid no dividend, because they 
are just starting. Taunton Electric Light Company 
paid 5 per cent. first year, 6 per cent. second year, 5 per 
cent. third year. 

If a gas undertaking wishes to take up the supply of 
electricity, what they should do in the first place is to 
obtain the services of a competent electrical engineer, 
and let him advise them as to the cost and system to 
be employed. 

Tf things continue like this, where will the gas com- 
pany be in a few years’ time ? They will have in every 
district where there are gas works an electric light com- 
pany competing with them, and then they will see that 
it would have been well if they had obtained a footing 
themselves. Assuming gas companies supply electri- 
city, and looking into the far future, who knows but 
that gas works will eventually become electric light 
works, and that as the electric light enters into universal 
use, so will gas die out ? 

A comparison of cost between gas and electricity will 
now be made. The ordinary gas jet in private houses 
may be taken to give about 14 actual candle-power, 
burning 5 c¢. ft. of gas per hour. Let the price of gas 
be, say, 3s. per 1,000 c. ft. The cost of 5 c. ft. would be 
"18 of a penny for 14 candle-power, and for 1 candle- 
power the cost would be ‘013 of a penny per hour. 
Now, take the case of electricity. Assume that the 
price is 7id. per unit. A unit signifies 1,000 watt- 
hours. An incandescent lamp of 16 actual candle- 
power absorb 56 watts; that is, 3°5 watts per candle- 
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power; and the cost of this is 1-40th or ‘025th of a 
penny for 1 candle-power per hour. 

This is for the supply of electricity alone. The cost 
of the lamp must now be considered. The lamp may 
be taken to last 1,000 hours, and costs 3s. 9d. There- 
fore the cost of 1 candle- -power per hour will be 0028 
of a penny ; 


‘0250 
0028 


————___ 


0278 of a penny. 


Hence total cost is... 


Therefore, gas costs ‘013 of a penny per candle-power per 
hour ; electricity, (0278 of a penny per candle-power per 
hour. So that with gas at 3s. per 1,000 c. ft. and elec- 
tricity at 7id. per unit, the cost of the latter is little 
more than ‘double that of gas, or, say, 6s. 2d. for an 
equivalent amount of light. 

The following table gives the equivalent cost of gas 
for different prices of electricity per unit :— 


Pence. 


Per 1,000 cubic feet of gas | 41 | 46 | 51 | 56 
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the above table it will be seen that the approximately 
equivalent cost of gas is obtained by multiplying the 
price per unit by 10. Also, that every rise of 3d. per 
unit of electricity means a rise of 5d. per 1,000 ce. ft. of 
gas. The price adopted in London is 74d. per unit, or 
equivalent to 6s. per 1,000 c. ft. of gas. Gas works 
which supply electricity ought to be able to do it at 6d. 
per unit, and there are numerous towns in England 
where 5s. per 1,000 prevails for gas. This is bringing 
the price down in these cases on a par with gas. The 
gas committee of the Bradford Corporation supply at 
5d. per unit, equivalent to 4s. 3d. for gas, and havea 
separate station for electric lighting. Local authorities, 
whether they possess gasworks or not, ought to be able 
to supply at this rate, so that when it comes to be 
a question of general adoption, and local boards 
throughout the country begin to establish central 
stations, there is this fact prominently before gas 
people, that the electric light can be supplied at equiva- 
lent cost of 4s. 3d. for gas. This is a price not out of 
the way, and certainly cannot be called expensive or 
high ; and numbers will be glad to have it at this 
price for the sake of its superior illuminating power. 
Where great intensity of light is required, arc lamps 
afford a very cheap illumination ; and for equal light 
with gas, its equivalent cost for gas would be only 
about 1s. 8d. per 1,000, or, roughly, the arc lamp costs 
only about half that of gas for the same amount of 
light—taking gas at 3s. per 1,000 c. feet., and electricity 
at 7id. per unit. The reason of this is that for the same 
amount of electric energy the intensity of light emitted 
from an arc is about four or five times that from an 
incandescent lamp. 

Before closing this paper, a few items will be given 
concerning the cost of installing plant. Take the case 
of a plant for 2,000 incandescent lamps, run by high 
tension alternating current dynamos and transformers, 
the wires being overhead, and supplying six miles of 
route. The total cost of putting down this plant, in 
the precincts of a gas works where a building could be 
appropriated, would be about £8,000 or £4 per lamp. 
It isfound that on an average only two-thirds of the 
lamps installed in any premises are alight simul- 
taneously ; therefore, a capacity for 2,000 lamps means 
3,000 installed in houses. To assume that each lamp 
installed is alight for 800 hours per annum is very 


moderate. This, then, equals the full load, or 2,000 
lamps for 1,200 hours. 800 per hour signifies a lamp 
burning from dusk toa trifle after 8 p.m. every day 
throughout the year. 

2,000 lamps for 1,200 hours consume 

2,000 x 1,200 x 56 

= 134,400,000 watts 

= 134,400 units 
and at 6d. per unit this equals £3,360. 

The total working expenses, including 7 per cent. for 
depreciation of plant, would not come to more than 
4id. per unit, or £2,520. Witha revenue of £3,360, 
this signifies profit of £840, yielding a dividend of 104 
per cent. 

That the above is practicable may be proved by 
stating that the Electric Company at Rochester supplies 
electricity at 6d. per unit, and can pay a dividend of 11 
per cent. 


FIRE IN AN ELECTRIC LIGHT STATION. 


AT 9.15 o’clock p.m., on Wednesday, the 11th inst., the 
central electric lighting station of the Manhattan Elec- 
tric Light Company, located at the corner of Hightieth 
Street and Avenue B, in New York, was struck by 
lightning and very heavily damaged by fire. The 
lightning did not strike one of the company’s circuits 
and come into the building over the wires, says 
the Electrical World, for in that case the bolt would 
have gone to earth through the lightning arresters 
placed upon the lines, but it struck the roof of the 
building itself and originated the fire directly 
underneath the tower through which the wires 
enter, and at the top of the incandescent light switch- 
board, and from this point the flames spread rapidly 
throughout the building wherever there was any com- 
bustible material to be consumed. 

The equipment of this station was of an excellent 
quality, the building itself being of brick, with fire- 
proof floors and partition walls, although the tower 
furnished a passage-way for the flames from the first to 
the second story. Customers using about 20,000 incan- 
descent lights were supplied from 18 Slattery alter- 
nating current dynamos, while the arc lights were run 
from 11 machines of the Brush and Thomson-Houston 
types. The two switchboards, one for the are lighting 
circuits and the other for the incandescent lighting, 
although near together, were kept entirely separate, 
Between them was a new and nicely furnished gallery, 
which had just been fitted up for the regulating devices 
of the incandescent circuits. The floor above the 
dynamo room was occupied by the offices and store 
rooms of the company, while upon the floor beneath 
was the engine room. This contained four 750 horse- 
power compound condensing engines, and two 350 
horse-power high-pressure condensing. 

The damage done was confined to the dynamo room 
and the offices and store rooms, as the fire did net reach 
either the engine or boiler rooms. Out of about 30 
machines only two or three of the arc dynamos, that 
were located furthest from the origin of the fire, escaped 
such serious injury as to make them unfit for use. The | 
18 Slattery dynamos sustained an average damage of 
perhaps $1,500 each, although it is difficult to tell just 
what the damage will be until the machines are put 
into the shop and overhauled. The arc light dynamos, 
being further from the burning switchboards, were not 
80 seriously damaged, although they were considerably 
injured by water. ‘The incandescent circuit switch- 
board, together with 280 switches, 64 ammeters and 
about 70 voltmeters, was entirely destroyed. Fifteen 
compensators, 18 rheostats, and many other accessories 
were rendered worthless. The are light switchboard, 
with its bank of switches, was partially consumed, and 
will have to be rebuilt and refitted. Every belt in the 
station was so badly burned as to require an entirely 
new outfit. Of the four large 48-inch engine belts, only 
one remained that could be repaired so as to be fit for 
use. Considerable damage was sustained upon the 
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stock, and upon the books, prints and drawings kept in 
the office of the engineering department. 

The work of reconstruction and recuperation was 
begun at once after the fire, and the manner in which 
this has been done, and the rapidity with which 
the plant has been again put into running order, 
reflects great credit upon the management of the 
station, and is an illustration of the marvellous 
capabilities of a well-planned system of electric 
lighting. The night after the fire about one-half of the 
are lights and 12,000 incandescents were supplied with 
current as usual, while on the second night 17,000 in- 
candescents were connected, and on the third night not 
far from 20,000 lights. 'The company was able to make 
this fine showing through the kind assistance of its 
very obliging business rivals. Many of its lighting 
circuits, of which it has nineteen in all, were connected 
to other stations in-the city, and have since been 
supplied by current from these stations. Meanwhile 
the company has been putting its own plant in running 
order. Five new Slattery dynamos were received 
soon after the fire from Ft. Wayne, Ind., by express, 
and other machines were sent for and received from 
the Thomson-Houston factory at Lynn, Mass., while 
the electric lighting companies in New York have very 
kindly loaned such machines as could be spared from 
their own equipment. By these various means the 
company has been enabled to replace in less than a 
week at least two-thirds of its entire plant, although, of 
course, this hasty installation has necessitated much 
work of a merely temporary character. When it is 
considered that the entire plant, with the exception of 
the engines, boilers and shafting, was rendered useless 
until replaced by new machinery, it must be admitted 
that the results obtained in so short a time reflect 
great credit upon Mr. EK. A. Leslie, the general 
manager of the company, to whose energetic action 
much of the wonderful recuperation of the damaged 
plant is due. 


COST OF ACCUMULATOR TRACTION. 


AT the annual meeting of the Tramways Institute of 
Great Britain and Ireland, to which we briefly referred 
last week, several papers were read and discussed. The 
reading of papers before the Institute was a welcome 
innovation, as none had been introduced at previous 
meetings. It is, however, only to three of these 
that we need refer. The first was descriptive 
of the Birmingham cable tramway, and the only 
interesting facts elicited were that the initial cost of a 
single line one mile long ranged from £10,000 to 
£15,000, a double line of the same length, £25,000 ; 
and that the cost of working per car mile was 851d. 
for a car carrying 70 passengers. As compared with 
horse traction, which averages 61d. per car mile 
throughout the United Kingdom for cars accommo- 
dating 52 passengers, the cost for cable haulage is 
slightly greater. - 

The other two papers treated of electric traction. 
One of these was a mere recapitulation of the dif- 
ferent systems and numbers of electric tram and 
railways in operation in the United States, the in- 
formation being mainly derived from monthly maga- 
zines. ‘The other paper, by Mr. A. Dickenson, 
C.E., of Birmingham, referred principally to electric 
The author referred to the 


may be—and gave a detailed description of the accu- 


- mulator cars shortly to be introduced on the Bristol 


Road route of the Birmingham Central Tramways 
Company. Turning to the Barking electric tram- 
cars worked by the (now) General Electric Power and 
Traction Company, Limited, at a contract price of 44d. 
per car mile, he stated that if the whole of the tram- 
ways in the United Kingdom had been worked last year 
at that figure the result would have been a saving of 


£200,000! The speaker, in conclusion, asserted that 
the Barking line had resulted in a small profit to the 
contractors. 

The discussion on the two traction papers was taken 
together. Mr. A. Willbond asked for the authority for 
the statement that the Barking cars were a commercial 
success. The reply from Mr. Dickenson was that he 
was authorised by letter from Mr. R. Macpherson, one 
of the directors of the contracting company, to state 
that such was the case. Mr. Willbond then said that 
he would produce Mr. Macpherson’s own figures, which 
showed conclusively that the line was a failure from a 
commercial point of view. This brought forth more 
than one protest from Mr. Dickenson, but it having 
been put to the members of the institute, who evidently 
not only relished the idea of the statement being contra- 
dicted, but who also desired not to be gulled on the sub- 
ject, the speaker was permitted to proceed. He stated 
that from the opening of the line on the 14th June to 
the end of December last year, the total mileage 
attained by the cars was 34,366 miles, and that the total 
amount of profit made during that period, according to 
balance sheets shown to him by Mr. Macpherson, did 
not exceed £70. This sum of about £70 was realised 
after paying drivers’ wages, expenses at charging station, 
including coal, oil and water, but exclusive of the engi- 
neer’s salary. It, however, excluded one of the most 
important points in electric traction, namely, the cost 
of accumulator renewals. According to the generally 
admitted cost of renewing the accumulator plates, that 
is, from 1d. to 13d. per car mile, or an average of 1}d., 
the cars must have been worked by the contractors at 
a loss. Taking the actual mileage of 34,366 miles and 
multiplying this by 14d., the cost for renewals alone, 
without allowing anything for the depreciation of 
motors, gearing and for station plant, amounted 
to £178 19s. 9d. This showed, continued the 
speaker, a loss for the first 64 months’ operations of 
£108 19s. 94. Therefore, the cost per car mile was 
54d. without considering the expenses previously men- 
tioned. 

Several other gentlemen took part in the discussion, 
which was of a lively character. Mr. Dickenson again 
protested that Mr. Macpherson had given him authority 
to make his statement regarding the Barking cars, but 
he appeared to be under the delusion that two indi- 
viduals could not know anything about the same 
subject. The president, Mr. Carruthers-Wain, said, 
however, that Mr. Willbond’s assertions as to the com- 
mercial failure might probably not apply to the half 
year just ended, and that possibly the statement of Mr. 
Dickenson did 80 apply. 

Mr. Joseph Smith, the chairman of the Birmingham 
Central Tramways Company, and upon one of whose 
lines the previously mentioned accumulator cars will 
shortly commence service, laid great stress upon the 
cost. of generating the current, and stated that time only 
would show the actual cost of accumulator traction per 
car mile. He hoped at next year’s meeting of the 
Institute to be able to lay before the members 
data concerning the actual working cost of the self- 
contained cars, which were to do service on one of his 
company’s lines. Mr. Smith’s remarks were well 
received, and the consensus of opinion seemed to be 
that accumulator traction at present was not commer- 
cially successful. 

To the above we may add that if the Barking line is 
a paying concern, why did not the contractors send a 
qualified representative with bond fide data showing that 
such was the case instead of authorising one gentleman 
to make the assertion—which he could not prove—that 
the running of the cars had resulted in a small profit. 
Again, in addition to the data furnished by Mr. 
Willbond, there must be considered the salaries of the 
secretary and clerk, office expenses, interest on capital 
outlay, &c. Moreover, as a fresh set of plates were 
supplied for the batteries during April—May, the cost 
of these would at their then market price amount to 
over £1,000. We have, therefore, no reason for thinking 
otherwise than that the Barking line so far is a failure 
from a commercial aspect. 
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A SYNTHETIC STUDY OF DYNAMO 
MACHINES. 


Continued from page 638.) 


VIII.—ARMATURE REACTIONS—(continued). 


IN section VI. we saw that the E.M.F. of any machine 
was expressed by the equation 


NS W 
Brice? 


where N is the number of lines of force passing into 
the armature core from each pole-piece ; s the number 
of revolutions per second, and w the conductors on the 
exterior. This is true for multipolar machines if the 
armature is coupled up in as many parallels as there 
are poles, and the output, multiplying by C is, there- 
fore : 
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In our last article we observed that it was more con- 
venient to express the load on the armature by the 
volume of current it carries, this being the product of 
the conductors on the exterior, and the current in each. 


Wwe 
The volume is equal to age whence substituting for 


W C its value, we have, in terms of the volume V, the 
output : 
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p being, as before, the number of poles. We have now 
two expressions which we shall find most convenient 
to apply to the design of machines. We have first the 
volume, which is expressed in terms of the induction 
in the air gap and the gap dimensions, and, secondly, 
the output given in terms of the volume, number of 
poles, and other dimensions. Without fixing for the 
moment these latter, we may say that the considerations 
which determine the output, so far as the armature is 
concerned, are known, but before the magnetising force 
required to produce the requisite induction in the air 
gap can be ascertained, it is necessary for us to consider 
the component of the armature windings, weakening the 
field. ; 


Fig. 148. 


The brushes being placed at A and B, fig. 148, we 
have seen that the convolutions lying between the two 
vertical lines, A d and c B, directly oppose the forward 
induction, as they form a belt of conductors having a 
width equal to twice the angle of lead, in which the 
current flows in an opposite direction to the current 
round the magnets. If A, be the ampére turns on the 
armature, and A the angle of lead, the ampére turns 
4X A, 

360 
the conductors counted all round the exterior, and 6 
the total current, there are on the armature producing 


weakening the field are 


,or calling Ww as before, 


this effect ai W turns of wire, carrying a current of 


360 


= amperes. This is the same as if there were wrapped 


round the armature, in a plane perpendicular to the 


F : \ W 
direction of the field, “3E0 


having flowing in it, but in an opposite direc- 
tion to the current in a field coils, GC amperes, 
or the same current as carried by the armature. 
The demagnetising force in ampere turns is thus 
AW ec 

360 ° 
to be known, though, as already mentioned, its exact 
predetermination is a matter of some doubt. 

In order to compensate the weakening of the field, 
the magnetising force on the magnets must be, accord- 
ing to this equation, increased by an amount equal to 
AWC 

360 
testing, experimentally, the accuracy of the expression, 
but so far as judgment can be given from what has ~ 
been already done, this formula always gives a value 
for the ampere turns too low. It seems that the 
problem does not admit of such simplicity of treatment 
as here assumed, or probably other reactions are com- 
bined with the one in question, making it impossible 
to estimate accurately the effect produced by each. As 
regards drum armatures, Prof. Thompson remarks that 
a very convenient approximation to the back induction 
ot the armature may be made by simply counting the 
number of armature conductors exposed between 
the horns of the polar surfaces, and multiplying 
this by half the armature current. He further ex- 
plains that the nearness of this assumption arises 
from the fact that in most modern dynamos, for 
all currents, the point for the brush is at a position not 
far from that corresponding to the passage of t! e com- 
mutated section from the idle space between the pole 
pieces into the working space in the polar gap. Ac- 
cording to this statement, the angle between the pole 
tips is 2A, and the conductors between the tips 


turns of a conductor, 


In this expression the lead, A, is assumed 


ampere turns. We have had no opportunity of 


are soe which, multiplied by the half current, gives 


WwW : ‘ 
3807 the expression before obtained. On the occasion 


on which Prof. Thompson made the above statement 
Dr. J. Hopkinson observed that, so far as he knew, the 
lead of the brushes in‘the best machines was never so 
large, and that the brushes were consequently behind 
the polar horns. The two statements appear difficult 
to reconcile, but if we take both as representing facts, 


omitting the explanation attempted by the former 


speaker, we come to this, that since the angle of lead is 
always less than half the angle between the tips, the 
formula gives too low a value, seeing that to obtain 
the actual ampére turns required for compensation we 
have to assume the lead to be greater than it really is. 
Doubtless, makers of dynamos have rules of their own 
for the compensating ampére turns to be added to the 
magnets ; but very little in the way of experimental 
evidence on this point has been published, and the 
dearth of figures concerning a matter so important is 
much to be regretted. On the subject of drum arma- 
tures we have no evidence whatever, and very little 
regarding cylinders. Last February Prof. Ayrton made 
some tests on a Manchester dynamo, the results of 
which afford us a little information. This machine 
had 320 conductors on its armature, which carried a 
current of 31.ampéres. The angle embraced by the 
pole pieces was presumably 140°, and we will assume 
that the lead was 20°, which would bring the brush 
just under the pole tip. Under these circumstances our 
formula would give for the magnetising force to com- 
20 x 320 x 3l 

360 = 590 am- 
péres turns, whereas the value of the compensating 
ampere turns actually required was 1,200. In June, 
1888, Mr. Esson made some experiments on a Phcenix 
dynamo, in which the weakening effect due to the 
armature was also observed. The armature of the 
machine tested carried a current of 92 ampéres, and 
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had wound on it 180 conductors. The angle embraced 
by the pole piece was short, being only 112°. The lead 
of the brushes we will assume to have been 30°, 
though Mr. Esson thinks it was less than this; it was 
’ certainly not more. Under these circumstances the 
ampere turns required for compensation, as given by 


SUI? | 4 oo 
360 - = 1,380, but ex- 


periment showed that the extra magnetising force 
required was 2,610. The method of conducting these 
experiments is to run the machine at a constant speed, 
while having some arrangement by which the exciting 
current can be easily varied and accurately measured. 
The difference between the ampere turns required on 
the magnets when the machine is running without 
current in the armature, the brushes being on the no- 
lead line, and those required when the full current 
flows and the brushes are adjusted to their non-sparking 
point gives, the K.M.F. being in both cases the same, 
the magnetising force required for compensation. These 
are the only experiments of which we know referring 
to this question. 

It is apparent, then, that a very considerable dis- 
crepancy has to be accounted for. Probably it is much 
less in drum than in cylinder machines, but for the 
latter it appears that there must be allowed about twice 
as many ampere turns for compensation as the formula 
indicates. This shows that the formula is not com- 
plete, that there are in fact factors omitted which con- 
siderably modify the results. In the absence of 
complete data the ampére turns necessary have to be 
determined experimentally by the makers for the 
different designs they manufacture. For the Phcenix 
machines the ampére turns which have to be added to 
the magnets to compensate the weakening are given 
by Mr. Esson as ‘66 of the ampére turns on the arma- 
ture. This is probably a fairly approximate coefficient 
for other Gramme wound machines 


the formula, would be 


Ww 
Fe 
— 
Oo 
> 
Zz 


E.M.F. 


AMPERE-TURNS | 


Fig. 149, 


EyThe weakening effect of the armature on the field 
may be conveniently recorded for any particular 
machine by a series of curves, as shown in fig. 149. 
The machine is run at a constant speed, and the field 
magnets separately excited to determine the relation 
between the magnetising force and the induced H.M.F. 
In the figure the former is represented by abscissz 
and the latter by ordinates, the curve, A, B, being 
obtained while running without a current in the 
armature. The curve, 0, D, is obtained when there 
flows in the armature the greatest permissible current, 
this being kept constant while the strength of the field 
is varied and the brushes adjusted to the sparkless 
position foreach reading. The curve stops at D, because 
with a farther weakening of the field a non-sparking 
position cannot be obtained, and a less E.M.F. for that 


particular armature load and speed becomes impracti- 
cable. If, in spite of the sparking, the observations 
were continued with a gradually diminishing strength 
of field a continuation of the curve, as shown by the 
light dotted line, D, A, would be obtained. The curve, 
E, F, is obtained with a less armature load, and G, H 
with the load still further reduced. It will be observed 
that as the ampere turns on the armature get less the 
curve can be carried lower, or, in other words, the field 
can be weakened down to a greater extent before we 
arrive at the sparking point. From this diagram we 
learn everything which requires to be known respecting 
the magnetic circuit of the particular machine from 
which the results it represents are obtained. It tells 
us the ampere-turns required for any induction on open 
circuit, and how many ampere-turns must be added 
to compensate the armature reaction, or how many 
will be required to raise the E.M.F. by a required 
amount with any current flowing. That the ampere 
turns {required to compensate the load are fairly con- 
stant for all values of the induction will be apparent. 

In determining the magnetising force required for 
multipolar machines, we found it often advisable to 
ascertain the ampere-turns required for each indi- 
vidual field coil, considering the induction which 
had to be produced, and the lengths of the several com- 
ponents of that part of the magnetic circuit through 
which each coil had to force it. As in finding the 
magnetising force on the assumption of no armature 
reactions, this treatment was most convenient, so in 
dealing with the armature reactions it is found most 
convenient to determine the ampére-turns which are 
required for each pole to compensate the weakening 
effect, the ampére turns for each coil being then ascer- 
tained accordingly as the field is of the single or 
divided cireuit class, and as there are one or two mag- 
netising coils on each circuit. It will be remembered 
that in the divided class of field the induction from 
each pole takes a double path through parallels of 
magnetising coils, while in the single class, though 
the induction may take two paths, these are combined 
in one where the coils are, so that the whole of the 
lines from the pole pass through each coil. Whether 
the machine is bipolar or multipolar the compensating 
turns have to be determined experimentally—our 
object at the moment being to show that their value is 
determined by similar considerations and that the 
allowance for machines having four or more poles may 
be easily deduced from that provided for machines 
with two poles. 

The ampére turns on the armature, by which each 
pole is’ directly influenced are found by dividing 


total volume of current the armature carries by the 


number of poles. As mentioned in our last article, we 
may imagine the conductors to be replaced by a cylinder 
of copper divided at the brushes into as many segments 
a8 there are poles, the sheet of current in each pro- 
ducing a direct effect upon its corresponding pole. The 
effect is seen first in the distortion or twisting of the 
field ; secondly, in the weakening. On the assumption 
that the brushes are close to the tips, it will be remem- 
bered that all the conductors under the pole. piece are 
concerned in producing the distortion, while those 
lying in the space between the tips of the adjacent 
poles produce the weakening. In the two-pole 
machine we saw that the magnetising force pro- 


ducing the back induction was a” or for each pole 
ade tt f poles. But i 

360 * re where p is the number of poles. ut in 
terms of our previous definition, = = V,the volume 


which is carried by the armature, and we get, there- 
fore, as a final result for the ampere turns demagne- 
AV 
360” 
of the volume, and like previous ones, independent of 


the number of poles. ni 
It is probable that in multipolar machines the dis- 


tising each pole, this expression being in terms 
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crepancy between the ampére turns which have to be 
added for each pole piece, and the number indicated 
by the formula is as great as in machines having two 
poles. Twice as many may be required in this case as 
in the other, and as already observed, farther informa- 
tion on the subject is much needed. Until this is forth- 
coming, however, it is sufficient to have shown that 
the same kind of expression is true for all types of 
machine. 
(To be continued.) 


EDINBURGH EXHIBITION, 


EXHIBITS. 
(Continued from page 722, Vol. XXVTI.). 
No. 59. Messrs. Paterson and Cooper exhibit a good 


assortment of dynamo machines, arc lamps, measuring 
instruments, and general electric light fittings. This 


signed for ship work. For saloons and cabins the 
lamp brackets and pendants are silver plated and of 
artistic design, while for deck and cargo work, fittings 
of a very strong design are employed suited to the 
rough work for which they are intended. The portable 
cargo lantern has a cluster of three 16-C.P. lamps, and 
is provided with a strong outer guard for protection ; 
the hold lamp fitting is made of heavy iron, and has 
hinged to it a strong shutter, so that when closed up 
cargo can be placed in the hold against it without fear of 
its being damaged. In ordinary cases these lamps are 
only used in port when loading or discharging cargo, but 
should the hold be used for cattle or sheep they are very 
serviceable at sea. The regulation types of mast and side 
lamps fitted electrically are shown, each having two 
16-C.P. lamps. It is claimed that the light is visible at 
a greater distance and clearer than that from oil 
lamps ; also that in stormy weather they will burn per- 
fectly steady when it would be difficult to keep oil 
lamps burning. Another appliance used in connection 
with ship work and shown at this stand is a small 
motor fan or saloon punkah. These have been applied 
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Fig. 1.—PuHe@nix DynNAMO AND WESTINGHOUSE SPECIAL ENGINE. 


firm’s standard pattern of single magnet Phoenix 
dynamos is well known, and has been described in our 
columns on previous occasions. Different sizes are 
shown, suitable for belt or rope driving, and in addition 
is exhibited a Phoenix dynamo coupled direct to a 
‘Westinghouse Special” engine, particularly suited 
for ship lighting or for employment where the saving 
of space is an object. This combination is shown in 
fig. 1, the cast iron bed plate which supports the engine 
taking the place of the usual machine bed, and forming, 
as does the latter, the yoke to the magnet. At-a speed 
of 600 revolutions per minute the dynamo gives 45 
amperes and 100 volts, furnishing power sufficient for 
75 lamps of 16 C.P. each. The engine works at asteam 
pressure of 100—120 lbs. per square inch, and the speed 
is automatically governed. The cylinders are 44 inches 
in diameter, and the stroke 4 inches, 

Amongst their electric lighting accessories are to be 
seen polished slate distribution tablets, for ship work, 
fitted with ammeter and voltmeter, fuses, and spring 
switches labelled with the names of the various 
circuits ; also a large number of fittings specially de- 


to several of the eastern-going ships, fitted by Messrs. 
Paterson and Cooper, and the cool atmosphere pro- 
vided by their use has added much to the comfort 
of the passengers. ‘The fan attached to a small electro- 
motor is placed near the end of the saloon, and furnishes 
a continuous supply of cool air, a switch for turning 
the driving current on or off being conveniently situated 
under the control of the steward. 

Models of several of the steamers which Messrs. 
Paterson and Cooper have fitted with electric light are - 
shown. Amongst these is the ss. Parisian, a handsome 
vessel, 440 feet in length, built for the Allan Line Mail 
Service by Napier and Sons, of Glasgow, in 1881. Her 
carrying capacity is 9,663 tons, and her engines are of 
6,000 horse-power. She is fitted with 500 electric 
lamps, the current being supplied by two Phcenix 
dynamos, each belt driven from a separate high speed 
vertical engine. Another model shown is that of the 
ss. Perth, the fourth vessel fitted by Paterson and 
Cooper for the Dundee, Perth and London Shipping 
Company. This vessel has just been completed by the 
builders, Messrs. W. B. Thompson & Co., of Dundee, 


THE TELEGRAPHIC JOURNAL AND 


JULY 11, 1890.] 


ELECTRICAL REVIEW. 41 


and, in addition to the ordinary lights for the cabins 
and passenger service, special fixed lights are provided 
for the cargo work in the holds and on decks. In 
addition to the models several photographs of the 
steamers fitted by the firm are also on view. 

The Phoenix arc lamp, manufactured by the firm, 
has a place at the stand, and is shown with its pro- 
tecting cover removed in fig. 2. This lamp is of the 
differentially wound class, and is equally well adapted 
for burning in series on a constant current circuit 
or in parallel on a constant potential circuit. In the 
drawing, A represents an electro-magnet wound with 
coarse and fine wire coils, the pole pieces, P, acting 
upon an armature, K, fastened upon a frame, H, D, 
pivoted at F. The frame carries a brake wheel, B, on 


See 


Fig. 2.—Pua@nix Aré Lamp. 


the axle of which is fastened a small pinion, G, and 
a brake lever, N, made to grip B by a helical spring 
attached to the frame. The pinion, G, gears into the 
larger toothed wheel, E, on the axis of which is a pinion, 
C, engaging with the rack, Y, of the positive carbon 
rod. This rod carries a weight, W, which in descend- 
ing enables the negative rod, v, X, to be lifted. When 
no current is flowing the brake lever, N, rests on the 
screw, 8S, which releases the brake wheel and allows the 
carbons to come into contact. The action of the lamp 
is as follows:—The current enters the right hand 
positive terminal, passes through the framework of the 
lamp to the rod, Y, and thence to the positive carbon. 
It returns by the insulated rod, x, and flexible cord 
attached to it, passing through the coarse wire 
coils on A, and then to the negative terminal. 


The magnet attracts K, raising the frame, H, D, 
this causing the lever, N, to grip the brake wheel, and 
the toothed wheels, E and ©, turning, the rod Y, is 
lifted, and X lowered, the are being thus formed. As 
the carbons consume the difference of potentials at 
the lamp terminals rises, the current in the fine wire 
coils round A, which are ashunt to the terminals, conse- 
quently increasing. This weakens the electro-magnet, 
A, and_allows the frame, H, D, to fall gradually, and the 
carbons to approach each other. When the lever, N, 
comes in contact with the screw, §, the brake is released, 
allowing the carbons to approach as the consumption 
continues. While the lamp is burning the end of the 
lever remains quite close to the screw. If the 
carbons burn out, or from any other cause the circuit 
through them is broken, the frame, H, D, drops on 
the insulated pillar, M; this completes the circuit 
from the lamp frame through the German silver re- 
sistance, R, to the negative terminal, thus preventing a 
break in the continuity of the circuit when the lamps 
are in series. When burning in parallel on a 65-volt 
circuit, the bye-pass resistance, R, is removed. The 
pole-pieces, P, and armature, K, are shaped so that for 
the same current and difference of potentials the pull 
on the frame is in every position similar, but should 
the current or difference of potentials alter, a small 
movement of the frame at once adjusts the arc to its 
normal length. A dash pot attached to the armature 
checks any sudden movement due to impurities in the 
carbons, &c. These lamps are installed at Peter 
Robinson’s, Oxford Street, and Regent Street houses, at 
the Albert Institute, Dundee, and in many other impor- 
tant installations. . 

A variety of electrical measurement instruments, for 
which the firm has justly a reputation, is, of course, 
exhibited. Among these are the well known perma- 
nent magnet Ayrton and Perry instruments, which the 
firm has manufactured since their first appearance, and 
which still find a good sale. Several Phoenix dead- 
beat electro magnet ammeters and voltmeters are also 
shown, the controlling force in these being furnished 
by a strong spring instead of by the weak directional 
effort of an electro-magnet with a very small core, 
These instruments are made to measure currents up to 
2,500 amperes. Cardew voltmeters of the latest pattern, 
as well as all forms of instruments used for electric 
light testing, are to be seen. 

A model of a new system of railway carriage con- 
struction, designed by Mr. R. M. Short, is shown, the 
carriage containing first, second, and third class com- 
partments, with lavatories, &+., electrically lighted. 
Though not in connection with electricity, Messrs. 
Paterson and Cooper have a model on view of Captain 
Anderson’s patent hold-handy ladder, which is designed 
to supersede the dangerous hold ladder now in use. 
It affords easy access to the holds, and is of great con- 
venience to shipowners and surveyors, when inspecting 
cargo, &c. The ladder is fitted on the ss. Oity of 
Vienna, and other steamers of the City Line. 


OBITUARY. 


JOHN BOURDEAUX. 


IT is with great regret that we record the death 
of Mr. John Bourdeaux, submarine superintendent 
of the postal telegraphs on Her Majesty’s tele- 
graph cable ship, The Lady Carmichael, stationed at 
Dover. He died on Wednesday, the 2nd instant, at 
8.0 a.m. Born in 1834 he had just completed his 56th 
year. Mr. Bourdeaux joined the Electric Telegraph 
Company when 15 years old, in the early days of 
telegraphy, and after two years’ service with them 
joined the Submarine Telegraph Company. He went 
to Dover in 1862, and was submarine superintendent 
for the laying and repair of the English Channel and 
North Sea cables for nearly 30 years. Mr. Bourdeaux 
had a busy and anxious time in connection with the 
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transfer of the Submarine Company’s business and 
plant to the Post Office. He had the double difficulty 
of looking after the interests of his old employers, and 
of making friends with the new ones ; and, in assessing 
the value of cables, whose life and condition was ex- 
tremely varied, much tact and diplomacy was required. 
During the tests taken immediately before the transfer 
Mr. Bourdeaux’s health began to fail; and, though 
nominally in the Postal Service, he really performed 
but little duty since April, 1889. He was of a very 
genial disposition, with excellent conversational ability, 
and his general cheerfulness did so much to relieve the 
monotony of weather-bound cable operations that his 
absence will be exceptionally felt. He leaves a widow 
and 14 children. 


ELECTRICAL SECTION, LONDON CHAMBER 
OF COMMERCE. 


THE river excursion of this section of the London 
Chamber of Commerce took place last Saturday under 
somewhat unfavourable conditions. The night previous 
had been very stormy, and the wind and rain were 
still in evidence on the river, as in London, when 
the time for the start arrived. The applications 
for tickets originally numbered 55, but owing to 
some delay ‘in settling the programme, &c., that 
number dwindled down to 44, and of these, only 
22 put in an appearance at Windsor, from whence 
the electric launch was to take them to Henley. Some 
little surprise was felt when it was found that neither 
Mr. Trotter, who had been responsible for some of the 
arrangements, nor Mr. Kenric Murray, whose name had 
appeared to some of the notices issued, was present when 
the last trains arrived respectively from Paddington and 
Waterloo ; but this surprise became as nothing when it 
was found that the General Electric Power and Trac- 
tion Company’s electric launch, the Viscountess Bury, 
which had been engaged for the occasion, was not forth- 
coming. Some petty excuse was suggested about a 
dynamo (presumably at the charging station) having 
broken down, but the Ray Mead, which had a party 
on board, seemed not to have been affected by the 
same disaster. Supposing, however, that the charging 
dynamo had broken down, there are more charging 
stations and electric launches on the river, and we can- 
not think why such an unfortunate contretemps was 
allowed to arise. 

Well, the electric Viscountess not being available, a 
steam Duchess was engaged, which, by the way, could 
have accommodated conveniently no more than the 
small contingent which arrived, and the journey was 
made. The luncheon provided for 44 proved amply suf- 
ficient for 22 ; the weather cleared as the day advanced ; 
and Major Flood Page, who kindly took charge in the 
absence of Mr. Trotter, with much geniality and tact 
managed to convert a threatened fiasco into a fairly 
enjoyable excursion. When the Section again attempts 
an electric launch excursion we would suggest hiring 
the Volta, whose owners have never yet found it neces- 
sary to disappoint those who engage her. 


TELEGRAPH CLERKS AND THEIR 
GRIEVANCES. 


THOUGH it may be urged, by those who regard them 
with perhaps unsympathetic feelings, that the present 
“ agitations ” amongst various sections of the working 
community are of “ mushroom growth,” still this can- 
not be said of the discontent and agitation existing in 
the Postal Telegraph service. 

In Parliament, where the agitators have many friends, 
through the press, through the medium of public meet- 
ings, and by numerous petitions, the grievances peculiar 
to the telegraph clerks in the service of the Crown have 


been again and again brought before the notice of the 
public, and since 1880-1 from time to time, at varying 
intervals, their claims to a better status have been made 
with a persistence, and, it must be added, a forbear- 
ance, which have not been without their effect on 
public opinion ; and as a series of recent incidents ap- 
pear to have somewhat accentuated their case, some 
reference to it here may prove of interest to our 
readers. 

As is well known, a measure of reform was brought 
out in 1881 by the late Prof. Fawcett, who was 
at that time Postmaster-General. The great political 
economist had gone exhaustively into the varied 
features of telegraph clerks’ grievances. Deputations 
of representatives—metropolitan and provincial—were 
closely and critically examined by him in the presence 
of a number of surveyors, postmasters, and other “ per- 
manent officials.” A vast amount of evidence was 
placed before him, and, judging from what Mr. Fawcett 
afterwards said, was also accepted by him. 

It is interesting to know that, though blind, Mr. 
Fawcett had such a faculty of recognising individuality 
of sound, that he was able on hearing a voice a second 
time to address the speaker by name, though the name 
had been but once mentioned. 

It is also recorded that the permanent officials men- | 
tioned above did not receive these deputations with 
much show of favour or sympathy. To return, Mr. 
Fawcett declared that great hardships and grievances 
undoubtedly existed, and, in the result, the Fawcett 
scheme was the panacea which was to banish the ills 
of the whole service. 

It would appear that it has failed to do so, and the 
lamented death of Prof. Fawcett may have curtailed 
the extent and scope contemplated for it by its author. 

Sir John Puleston, M.P., it may be remembered, in 
addressing a crowded meeting of telegraph clerks at 
the Forester’s Hall, London, last year, told them that 
when he congratulated Mr. Fawcett in 1881 on his 
efforts to do justice to telegraph clerks, the Post- 
master-General replied, “ Yes ; but it is not enough.” 
The effect of this remark on Sir John’s audience may 
be imagined better than described ; but it tends to 
show that the author of the Fawcett scheme did not 
look upon his labours as wholly accomplished, and his 
remark to Sir John Puleston may be said to be a very 
strong confirmatory point in the matter of the genuine- 
ness of the present grievances. 

Now, as in 1881, the causes of dissatisfaction are 
attributed to :— 

1. Inadequacy of pay. 

2. Classification causing stagnation in, and irregu- 
larity of, promotion. 

3. Deduction of pay during absence on sick-leave. 

4, Undue length of duty. 

5. Insufficient annual leave. 

6. Inadequate pay for overtime. 

7. Vexatious and unfair duties. 

8. The performance by senior clerks of assistant 
superintendents’ duties without extra remuneration or 
privileges. 

9. Attendance on Bank Holidays without extra 
remuneration. — 

10. Lack of superior appointments. 

Into each of these heads the telegraph clerks through- 
out the service have gone very fully in their petitions, © 
and that they have made out a case may be inferred 
from the fact that the Postmaster-General, having 
received a report from a departmental committee, has 
made fresh recommendations to the Treasury, and their 
advent is awaited, we can fully believe, with feverish 
and pent-up anxiety. Unfortunately the Treasury 
enjoys, rightly or wrongly, the reputation of being a 
sort of monetary “ Court of Chancery,” whose delibera- 
tions are uncertain, occasionally arbitrary, and fre- 
quently protracted to an almost unbearable point. 

Touching generally upon points into which we 
cannot enter in detail, some concessions have been 
made in the matter of sick pay, and if it is granted to 
a few there can be no good or just reason for with- 
holding it from the remainder, irrespective of class, 
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We may say that the granting of Bank Holidays is not 
insisted on, and the telegraph clerks are not un- 
reasonable in asking for overtime for such days. 

Inadequacy of pay and classification, which latter 
gives rise to many anomalies in the matter of position, 
salary and service, are evidently the two standard 
grievances throughout the service. From what we 
have read, and from what we know of the service, it 
seems possible that the maxima which clerks might 
reasonably expect to reach will never be attained, and 
the question must surely present itself to the thinking 
mind whether it were not better to abolish the 
barriers at several stages, and allow a steady and 
gradual rise through tne grades to a maximum, which, 
after all, even under the most favourable circumstances, 
would not ve reached until after upwards of 25 years’ 
service. Itis no satisfaction toa man who has spent 
his years in faithful and meritorious service to be told, 
as has been done in our public departments, that “he 
is very unlucky,” “he was just in an unfortunate posi- 
tien,” or that he is “ worthy of every encouragement,” 
when none is forthcoming. The reward of faithful ser- 
vice lies chiefly in steady promotion, and before leaving 
the general question of pay, we may point out one very 
striking disparity which appears to be apparently un- 
explainel. Take the case of senior clerks—previous 
to 1881, the difference between the maximum of a 
senior clerk in London and that of an assistant super- 
intendent was £60. In 1881 the difference was in- 
creased to £80. In 1889 we find that the difference 
reaches no less a sum than £110. No sufficient 
reason is given for this remarkable expansion on 
ths one hand, and the standstill on the other. Other 
cases could be shown, into other points want of 
Space prevents us going. We know that the position 
of Mr. Raikes is one of difficulty and responsibility. 
He has expressed a becoming desire to be “ just before 
he is generous.” It may be that the events of the next 
week or so will prove that he can be both, and yet we 
do not know that the telegraph clerks are asking for 
more than simple justice. We venture-to assert that 
the nation does not wish to see any of its public servants 
in positions in which they fail to receive adequate re- 
muneration and consideration from the nation’s pmrse. 

Science, ever marching onward, leaves behind it new 
theories, new systems, and new labours. ‘lo electrical 
science this truism peculiarly applies, and it cannot be 
said that even now a telegraph clerk has nothing more 
to learn. The service, indeed, ever moves on with the 
sciences. We need not dwell on the specially-trained 
intellectual force that has to deal with current topics of 
all kinds, from the reports of great Parliamentary or 
scientific debates down to the humblest of telegraphic 
business. In all departments it may confidently be 
said that a high standard is maintained. It is but right 
to expect that those connected with the greatest tele- 
graphic system in the world should be in positions 
more than one degree removed from the fringe of 
poverty ; that they should feel that they are cared for 
by an appreciative administration, and it is to be hoped 
that the Postmaster-General will see that no unneces- 
sary time is lost in readjusting the balance of justice. 

In conclusion, we may say with Sir John Puleston 
that the claims put forward by these public servants 
are indeed moderate, and we hope that the tension at 
present existing may be carefully, manfully, and 
wisely controlled by the men, and that their conduct 
may be marked by extreme forbearance and a due 
consideration of the public service, as, we also trust, 
their claims will meet with a speedy, just, and liberal 
recognition at the hands of their professed friend the 
Postmaster-General. 


The Use of the Sprague Motor.—On account of the 
efficient regulation of the Sprague electric motors many 
printing firms in the States have adopted it in pre- 
ference to any other form of power. The Sprague 
Company has now about 20 motors in use in Boston 
for operating presses alone, while the total number in 
that city is about 200, 


NOTES. 


The Electric Light in Warfare.—Some important 
electric light experiments were carried out in con- 
nection with the mobilisation of the Needles sub-section 
of the fortress of Portsmouth. The various forts and 
batteries which guard the western entrance to the 
Solent were supplied with powerful search lights, which 
have been fully engaged at night for the purpose of 
discovering the movements of the Rattlesnake, Hecla 
and other of Her Majesty's ships which were 
manceuvring in the vicinity. < 


Proposed Electric Lighting at Exmouth, — The 
Devon Electric Light and Power Supply Company, 
Limited, will apply for a provisional order for the 
lighting of the Exmouth Local Board district. 


Proposed Electric Lighting at Guildford, — The 
House to House Electricity Company, Limited, has 
given notice of intention to apply to the Board of 
Trade for a provisional order, authorising them to 
supply electricity for public and private purposes in 
Guildford. 


Electric Lighting at Bromley, — Messrs. Laing, 
Wharton & Down have given notice to the Bromley 
Local Board that they intend applying for a provisional 
order for the lighting of the town by electricity. 


Halifax and Bermudas Cable.—The final splice was 
made on Monday last, and the cable will shortly be 
opened for the transmission of messages. 


Barnet Lighting.—At the close of the meeting of the 
Barnet Local Board last week, Mr. James handed in the 
following notice of motion: “That the clerk be in- 
structed togive notice to Mr. Joel and ‘The Electric 
Light Company,’ that this board will oppose any appli- 
cation by both, or either. of them, for any provisional 
order or license extending beyond the term of Mr, | 
Joel’s contract with the board.” 


The City Lighting.—Says the City Press :—‘ When 
will the City be lit by electricity ? The Commissioners 
of Sewers seem to be in no particular hurry, nor do 
the contractors for the two districts already appor- 
tioned. The third district will probably be kept in 
darkness to see how the other two get on. One con- 
tractor neglects to provide the necessary guarantee, and 
the other is supposed to be promoting a company to 
carry out the work.” 


The International Exhibition of Mining and Metal- 
lurgy.—The above exhibition will be opened next 
Thursday at the Crystal Palace. Among the probable 
English exhibitors may be mentioned Messrs. Davey, 
Paxman & Co., Richard Hornsby and Sons, Limited, 
Hathorn, Davey & Co., the Delta Metal Company, 
Limited, Sphincter Grip and Armoured Hose Company, 
Limited, W. H. Wilcox & Co., the Sandycroft Foundry 
and Engine Works Company, Limited, T. B. Jordan 
and Son, the Britannia Company, of Colchester, &c. 
Electrical firms will be conspicuous by their absence, 
Messrs. Woodhouse and Rawson United, Limited, 
being, as yet, the only intending exhibitors. Many 
South African and foreign silver, lead, gold, and copper 
mining companies will make a display of their 
products. 


Electric Stations and the Pablic Health,— The 
Sanitary Council, Paris (Seine Department), has been 
requested to report upon the advisability of including 
electric stations in the list of établissements insalubres, 
by reason of the noise, trepidations, and smoke caused 
by them, and which have been bitterly complained of. 
In the last three years about 30 important electric 
stations have been erected in central positions. 


Execution of Kemmler,—Tbe latest report states de- 
finitely that Kemmler is to be executed by electricity. 
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Small Capitals.—The Financial Times, noticing the 
small capital (£100) of the Weston-super-Mare Electri- 
city Supply Company and the Bristol Company, asks if 
the registrations emanate from the local gas companies 
for the purpose of protecting their interests. Our con- 
temporary may be reassured on the point, and we recom- 
mend a closer scrutiny of the names of the promoters. 


Telephonic Communication Between Manchester 
and Dudley.—The National Telephone Company noti- 
fies that communication has been established between 
Manchester and Dudley, and will henceforth be avail- 
able. 


Catheart and Peto.—We learn that this firm has 
acquired the business and works of the Vulean Manu- 
facturing Company, makers of electric bells, indicators, 
&e., Rocliffe Street, Islington. The business will be 
carried on at the same address and under the same title 
as hitherto. 


The Elmore Wire Company.—We hear that this com- 
pany has contracts to take the whole of its output of 
copper spirals for the year 1891 at very remunerative 
prices. Mr. Elmore’s latest invention in connection 
with the manufacture of mandrils for his process, we 
are assured is now a practical success. This is of great 
importance to the company, inasmuch as it has ex- 
perienced the greatest difficulty in obtaining suitable 
mandrils. 


Electric Lighting at Thetford.—The committee of 
the Mechanics’ Institute has decided to fix the electric 
light throughout the building. 


F. H. Royce and Company.—A revised price list of 
dynamos, dated 1st July, is being issued by Messrs. F. 
H. Royce & Co., of Manchester. 


Platinum,—The difficulties attendant on the electro- 
deposition of platinum are well known, and the paper 
by Mr. Wahl, which we publish on another page, will 
prove a valuable addition to the literature, none 
too extensive, which exists on the topic. It is 
to be hoped that the day is not far distant when 
the application of platinum to plating purposes will 
become an industry of great importance, and apropos 
of this it may not be generally known that the 
price of this metal is about three times as much as 
was the case not long ago. One company, however, 
which uses this indispensable article in the manufac- 
ture of incandescent lamps was fortunate enough, when 
the market price was low, to lay in a stock sufficient to 
last for the next four years; a capital instance of the 
far sightedness of its well-known secretary. 


The Cost of Electric Traction.—The General Electric 
Power and Traction Company will probably think it 
advantageous to give a reply to the assertions made 
by Mr. Willbond, during the discussion on electric 
tramways at the annual meeting of the Tramways 
Institute of Great Britain. To convert an assumed 
profit of £70 into an alleged loss of over £100 requires 
explanation, and we trust that the company is in a 
position to offer a satisfactory answer to Mr. Will- 
bond’s statements. 


Personal.—Mr. A. P. Trotter has been appointed 
editor of the Electrician. We congratulate the pro- 
prietors of this journal upon such an acquisition to 
their literary staff. 


Birkenhead Electric Lighting Bill.—This Bill, in an 
amended form, passed the Committee of the House of 
Commons on the 3rd ult. 

The Telephone in Italy.—The Minister of Posts and 
Telegraphs contemplates the establishment of a system 
of telephonic communication all over the peninsula. 


ampton and Bournemouth were connected last week by 
telephone, 


A Question of Wrongful Dismissal.—tIn the Bir- 
mingham County Court, on Tuesday, Messrs. Snell and 
Prideaa, electrical engineers, Holloway Head, sued 
Thomas Lynch Hemming, electrical engineer, 94, Nursery 
Terrace, Hunter’s Road, Handsworth, for £50 damages, 
for breach of contract to serve them for three years 
from 25th June, 1888. The defendant set up a counter 
claim for £249 as damages for wrongful dismissal in 
having refused to allow him to fulfill his agreement, 
and for the detention of certain tools and utensils. The 
case was tried by a jury. The jury gavea verdict for 
the plaintiffs for £30, and for the defendant for 7s. 6d. 
on the counter-claim. 


A New Insulator.—The Bulletin International de 
VHlectricité mentions a new type of Berthoud-Borel 
cable, which is said to possess the property of insulation 
in a great degree. A layer of celluloid is first placed 
over the conductor, which is then encased in tarred 
hemp, over which a coating of some complex material 
follows. This last is said to offer a high insulation. 
Our contemporary is disposed to make light of the in- 
vention, seeing that celluloid possesses a high co- 
efficient of dilatation, so that any sudden variations of 
temperature might occasion the loosening and destruc- 
tion of the insulator, and, also, the imflammable nature 
of this material would have to be taken into account. 


Newspaper Enterprise.— In consequence of the 
failure of the gas supply, the Yorkshire Post of Tues- 
day last week was produced entirely by the aid of wax 
candles. The text was written, the type set, and the 
paper was stereotyped and machined by the light of 
wax candles alone. Thursday’s issue was to a large 
extent produced under very different conditions. The 
electric light was the illuminant in use from between 
10 and 11 o’clock on Wednesday night. Such a rapid 
change from the modest wax-light to the brilliancy of 
electricity requires explanation. Because of the diffi- 
culty experienced on Tuesday night it was resolved on 
Wednesday morning by the management to introduce 
the electric light into the offices. The order for the in- 
stallation was only given to Mr. Wilson Hartnell, elec- 
trical engineer, Leeds, at 11 o’clock on Wednesday 
morning, and it was at work at a few minutes to 11 | 
at night. The power for driving the dynamo was, of 
course, already on the premises, it being derived from 
the engines working the printing machines. But the 
main shaft had to be cut for the driving pulley and a 
special countershaft provided, from whence the dynamo 
is driven, the latter running at 1,000 revolutions per 
minute. The installation consists of 40 lamps of 50 
candle-power, and 20 lamps of 16 candle-power each, 
placed in the composing room, with six lamps of 100 
candle-power in the machine rooms. 


Raw Hide Gear.—In America the use of raw hide 
for gearing has come largely into use. It is often 
necessary to employ gear wheels running at a high 
rate of speed, and the wear which takes place, together 
with the accompanying noise, makes their use objec- 
tionable. Many attempts have been made to overcome 


_these defects, and the patented solid raw-hide gears 


made by the New Process Raw Hide Company, of 
Syracuse, N.Y., have met with remarkable success. In 
the manufacture of the raw-hide, great pressure is 
applied, and all superfluous matter eliminated, leaving 
the same extremely light, and making it the strongest 
material for its weight known. The blanks are first 
cut, then a number laid together, and the teeth after- 
wards shaped out. The wheels so made have come 
into extensive use on electric cars, where their silent 
and even operation has added much to the comfort 
afforded by these cars. These gears may be run 
together or against metal gears, and require no lubrica- 
tion. They aresnot only remarkably durable in them- 
selves, but it is claimed that the life of large iron gears 
is longer, used in connection with them, than when 
running with metal pinions. 
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The Western Gas Association of America,— The 
Western Gas Association held its 13th annual meeting 
at St. Louis on May 21-23. In the course of his address, 
Vice-President C. R. Faben, Jr., of Toledo, O., said :— 
The electric light as a competitor to gas, for purposes 
of light, presents asolid front. How very profitable to 
investors these electrical undertakings may be, I ques- 
tion. From statements recently made I find that out of 
about 100 electric lighting companies in Massachusetts, 
only 15 declared dividends in the past year. Of these 15 
companies 10 declared dividends of from | to 6 per cent., 
and only 5 declared dividends above 6 per cent. 
Leaving out the Boston companies, which by reason of 
the extent and value of their territory enjoy a greater 
demand for their light than exists in smaller places, the 
average of dividends paid by the electric light com- 
panies in the State, who paid dividends at all, has been 
only 49 per cent. Another fact in this connection is 
that no fund has been created by these several electric 
light companies to compensate for wear and tear. No 
depreciation has been charged off. The usual and 
necessary repair is supposed to represent all of the 
depreciations, so that the dividends paid are virtually 
taken from the plant itself or its value. Electric light 
companies are opposed to having any depreciation 
charged off other than the cost of repairs and renewals 
actually made. 


Wire Calculator—One of the most important 
problems to be solved by the practical wire man is that 
of proportioning the size of the wire necessary to carry 
safely and economically the amount of current requisite 
of charts and tables have been prepared with a view 
of helping wire men in this difficulty, but these at the 
for a given number of incandescent lamps. With the 
object of meeting the demand for something which 
would present the advantage of enabling the wire 
man to obtain results with great rapidity and con- 
veniently, E. 8. Greeley & Co., of New York, have 
have just put on the market a little device, called by 
the inventors an automatic wire calculator. It consists 
of two discs of stiff card-board of unequal size, the 
smaller one being mounted in the centre of the Jarger, 
and made to revolve thereon. On the back of the 
larger cardboard are full directions for the use of this 
unique and useful tool. One is arranged for the calcu- 
lation of wire for of 110 volts, and it is understood 
another is in preparation arranged for 55 volts. 


The Alternating System in Russia.—lIt is said the 
alternating system will be adopted by the Russian 
Government for lighting the buildings of the Imperial 
Palace, Zarskoe-Selo. 


Brighton Lighting.— The committee has recom- 
mended that contracts to the extent of £7,027 be 
entered into with Messrs. Sharp and Kent, £5,242 with 
the Electrical Construction Corporation, £1,140 with 
Messrs. Sharp and Kent, in conjunction with Messrs. 
Goolden & Co., and £9,737 with Callender’s Company. 
The net outlay, exclusive of the cost of the station site, 
will be, assuming only two sets of accumulators to be 
used, £26,887 ; with two extra sets, £29,429. 


The Electric Light in Lancashire and Yorkshire,— 
Bills to confirm provisional orders made by the Board 
of Trade empowering the laying down of mains for the 
supply of electricity in Burnley, Morecambe, Bacup, 
Blackburn, Accrington, Blackpool, Huddersfield, Bury, 
Fleetwood, Lancaster, Salford, Crompton, Oldham, and 
Barnsley, have been before a committee of the House 
of Commons and passed, there being no opposition. A 
clause was inserted for the protection of telegraphic and 
telephonic wires. 


Electric Tramway in Bremen.—The first electric 
tramway in Kurope on the Thomson-Houston system 
was opened in Bremen on the 22nd ult. Three cars are 
employed, and others will subsequently be added. 
Kach car carries two 10-H.P. motors. 


Journalists Exempt from Juries in New York,— 
We note the following in the last issue of our trans- 
atlantic namesake :—*“ At last the journalistic profession 
has received recognition at the hands of the New York 
law makers. Editors and reporters will hereafter be 
excused from jury duty, ranking alongside of lawyers, 
physicians, and clergymen.” When will the same 
privilege be granted in all cases here ? 


The Praise-All Policy.—In a recent number of the 
New York Hlectrical Engineer a description of a 
“Method of Telephonic Transmission,” devised by a 
Mr. W. Vogel, isgiven ; this description states that the in- 
vention ‘embodies a new application of the line wire to 
effect an increase in the efficiency of transmission. 
This is accomplished by maintaining the iron or 
steel conductor in a magnetic state, by which the 
effect of the vibrating armature of the transmitting 
telephone is propagated magnetically as well as elec- 
trically.” The idea, which is about on a par with the 
spiral wire craze of a few years ago, is, we regret to see, 
spoken of in a leading article in terms which are not 
condemnatory of the absurdity of the so-called inven- 
tion, though it is not urged that it might be a success ; 
nevertheless, further trials of the apparatus in practical 
operation are suggested. We believe that under the 
able hands of the late editor, the whole matter would 
have been treated with the ridicule it deserves ; more- 
over, a timely word might have saved the poor deluded 
so-called inventor a further useless expenditure of 
money which perhaps he can ill afford. 


News from Abroad,—We are seriously thinking of 
the advisability of sending a few sub-editors to distant 
parts of the world, so that they may rapidly pick up 
information as to what is being done in London in 
electrical matters. We have, though fairly prompt, 
never succeeded in finding the items of news as 
rapidly as continental and American journals, and have 
come to the conclusion that being on the spot is the 
very worst way in which to acquire knowledge. Now, 
we were quite unaware that the Southwark Under- 
ground Railway had been opened, but an American 
contemporary announces that “ recently there has been 
opened under the Thames a new subway, consisting of 
two tunnels each about 11 feet in diameter, for the use 
of an electrical railway, and trains consisting of a loco- 
motive and three carriages, having accommodations 
(sic) for 100 passengers, are now run at frequent in- 
tervals from King William Street in the City to the 
Elephant and Castle in Surrey, a distance of a mile and 
a-third, in about three and one-half-minutes.” 


NEW COMPANIES REGISTERED. 


Wakefield City and District Omuibus Company, 
Limited,—Capital £6,000, in £1 shares. Objects: To 
carry on in Wakefield, or within a radius of 10 miles 
therefrom, the business of an omnibus and tramway 
company in all branches, and to work by means of 
horse, steam, electricity, or other mechanical power. 
Signatories (with 5 shares each): *H. M. Carter, J. L. 
Chaplin, B. Woodcock, G. F. Roberts, *F. K. Perkin, 
*W. H. Kingswell, *T. P. Robinson, W. Watson, Hy. 
Bennington, E. Long, H. Rollinson, *H. Shaw, J. J. 
Hillbert, H. Smith, *J. Cardwell, J. H. Holdsworth, J. 
Scott, G. Webster, W. Moorhouse, *S. Stephenson, all 
of Wakefield and its vicinity. The subscribers denoted 
by an asterisk are first directors ; qualification, £20 in 
shares or stock; maximum remuneration, £100 per 
annum. Registered office, Wood Street, Wakefield. 
Registered 3rd inst. by F. B. Moss, Outer Temple. 


Sherrin Ejectric Power Generator Company, Limited. 
—Capital, £100,000 in £1 shares. Objects: To adopt 
an unregistered agreement between John Sherrin, John 
Vaughan Sherrin, and H. Ferdinand Woodgate, of one 
part, and G. M. Canham of the other part. To carry on 
business as electrical, mechanical, and chemical engi- 
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neers and manufacturers, and as an electric light com- 
pany in all branches. To manufacture and deal in 
apparatus, materials, and things for the generation, dis- 
tribution, supply, accumulation, and employment of 
electricity. Signatories (with 1 share each): G. M. 
Canham, Park Terrace, East Twickenham; W. J. 
Leslie Mumford, Applegarth Road, W ; G. Jackson, 39, 
Aspland Grove, Hackney; S. H. Barnes, 84, Crofton 
Road, S.E.; R. B. Storey, 4, Vicarage Gardens, Forest 
Gate ; D. R. Crane, 3, Erlam Road, South Bermondsey ; 
E. Price, 2, Hanklin Road, Crouch End. The signa- 
tories and vendors are to appoint the first directors ; 
qualification, 100 shares, and for subsequent directors 
200 shares ; remuneration, £2,000 per annum, divisible. 
Registered 4th inst. by Francis and Johnson, 5, Austin 
Friars. 

Note.—The company referred to in our last issue as the Henley 


Electricity Supply Company, Limited, should read the Hanley 
Electricity Supply Company, Limited. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Fowler. Lancaster & Co., Limited.—The statutory 
return of this company, made up to the 28th ult., was 
filed on the 5th inst. The nominal capital is £22,000 
in £10 shares. 392 shares are taken up ; upon 342 of 
these the full amount has been called, and £5 per share 
upon the remaining 50 shares. The calls paid amount 
to £2,600, and unpaid to £1,070. Registered office, 
Albert Works, Graham Street, Birmingham. 


Maquay Syndicate, Limited.—The statutory return 
of this company is made up to the 23rd May. The 
nominal éapital is £12,000, in 120 shares of £100 each, 
but the only shares at present taken up are the seven 
subscribed for by the signatories to the memorandum 
and articles of association. Registered office, 1, Shorter’s 
Court, Moorgate Street, E.C. 


Liverpool Silver and Copper Company, Limited 
(electrical treatment of metals).—The statutory return 
of this company, made up to the 10th April, was filed 
on the 22nd May. The nominal capital is £50,000, in 
£10 shares; 2,500 shares are taken up, and £3 per 
share has been called thereupon. The calls paid amount 
to £7,500. Registered office, 5, Fenwich Street, Liver- 
pool. 


Poole and White, Limited (electricians).—The statu- 
tory return of this company, made up to the 27th ult., 
was filed on the 3rd inst. The nominal capital is 
£20,000, divided into 3,400 “A” shares of £5, and 
600 “ B” shares of £5 each; 970 “A” and 600 “B” 
shares are taken up, the latter being considered fully 
paid. Upon the “A ” shares £2 10s. per share has been 
called, the calls paid amounting to £2,425. 


CITY NO'TKS, REPORTS, MEETINGS, ac. 


The India-Rubber and Gutta-Percha Company, 
Limited. 


THE half-yearly general meeting of the company was held at 
Cannon Street Hotel on Thursday, the 10th inst., for the purpose 
of obtaining the shareholders’ sanction to an interim dividend of 
5 per cent., or 10s. per share (free of income tax), payable on and 
after the 11th inst. 

The Chairman, Mr. 8. W. Silver, in moving the resolution, said 
that a rough estimate of the amount of sales made in the past six 
months fully justified the payment, as the sales were in excess of 
those of any previous half-year, notwithstanding severe competi- 
tion, and a considerable increase in the price of the raw material. 
The works were fairly well employed. These satisfactory results 
had only been attained by the closest attention and care. 

Mr. Grey seconded the resolution and, referring to the recent 
strike at Silvertown, said that no loss had been occasioned by it, 
as the company had been able to execute its orders from its works 
in France. Had proper police measures been taken, the strike 
would have been prevented at the outset, instead of continuing for 
some twelve weeks. The loss to the workpeople had been about 


£20,000, which they would have received had they continued at 
work. He hoped they would consider well the result of the last 
lesson before they struck again. 

The motion was carried unanimously, and with a vote of thanks 
to the Board, the meeting dispersed. 


The South of England Telephone Company, 


Tue report of the directors for the year ending 30th April, 1890, 
to be presented at the seventh ordinary general meeting to be 
held at Winchester House, on Friday, 18th July, at 12 o’clock, 
states :—The expenditure on capital account for the past year 
amounts to £14,116 2s. 10d., bringing the total of that account 
to £78,418 2s. Od. The revenue account shows a sum of 
£21,549 18s. 9d. for subscriptions and rentals, and a net credit 
balance of £6,148 5s. 4d., making, with the sum of £627 1s. 2d. 
brought forward from last year, an available balance of 
£6,775 6s. 6d. Of this amount the sum of £1,796 14s. 7d. has 
been absorbed by the payment of an interim dividend on the pre- 
ference shares at the rate of 6 per cent. per annum for the half- 
year ending.30th October, 1889. In order to strengthen the posi- 
tion of the company, the directors have considered it advisable to 
carry £1,000 to the reserve fund; and they now recommend the 
payment of a final dividend at the rate of 6 per cent. on the pre- 
ference shares (£2,096 6s. 2d.), for the half-year ending 30th 
April, 1890, and the payment of a dividend of 3 per cent. on the 
ordinary shares, free of income tax (£1,500), for the year, leaving 
a balance of £382 5s. 9d. to be carried forward. 

The completed trunk lines are as follows :—Brighton—Shore- 
ham ; Brighton—Eastbourne ; Brighton—Worthing ; Shoreham— 
Worthing; Brighton—Hurst; Brighton—Newhaven; Brighton— 
Rottingdean; Brighton—Lewes ; Lewes—Eastbhourne; Canter- 
bury—Ramsgate; Ramsgate—Margate; Ramsgate— Sandwich ; 
Ramsgate—Deal; Canterbury—Faversham ; Canterbury—Whit- 
stable ; Canterbury — Dover; Dover — Folkestone; Chatham— 
Maidstone ; Norwich—Great Yarmouth ; Northampton—Welling- 
boro’; Wellingboro’ — Kettering; Kettering — Rushden; Tun- 
bridge Wells—t'onbridge. 

The trunk lines in process of construction are :—Canterbury— 
Ashford ; Faversham—Sittingbourne. 

At the 30th April this year, 2,265 exchange lines and 583 
private lines were completed, and 91 exchange lines and 19 private 
lines were in course of construction. 

Telephone exchanges are now open at the following places :— 
Brighton, Cambridge, Canterbury, Chatham, Deal, Dover, East- 
bourne, Faversham, Folkestone, Great Yarmouth, Hastings and 
St. Leonards, Hurst, Hythe, Ipswich, Kettering, King’s Lynn, 
Lewes, Maidstone, Margate, Newhaven, Northampton, Norwich, 
Oxford, Peterborough, Ramsgate, Reading, Rottingdean, Rushden, 
Sandgate, Sandwich, Shoreham, Tunbridge Wells, Watford, 
Wellingborough, Whitstable, Worthing. Mr. D. Owen Bateson 
retires from the board by rotation, and, being eligible, offers him- 
self fur re-election. The shareholders’ auditor, Mr. J. Weise, 
retires, and is eligible for re-election. 

The following is a comparative statement of exchange and 
private line business of the company :— 


Exchange. Private. 
April 30th, 1886 aes yA GS (ances «. «=: 248 
April 30th, 1887 i lsOaes: we 848 
April 30th, 1888 1521 Sse ... 9386 
April 30th, 1889 LOT 2 eee ROO 
April 30th, 1890 2 30Ou tees ose 2 1602 


The India-Rubber Estates Company, Limited.—The 
prospectus states that this company has been formed with a 
capital of £225,000, in 225,000 shares of £1 each, for the immediate 
purpose of acquiring and working a concession from the Govern- 
inent of the Republic of Liberia for the sole right of collecting 
and exporting India-rubber and gutta-percha from the republic, 
for the European and American markets, and with the intention of 
acquiring and working other valuable concessions relating tu 
India-rubber and gutta-percha from other foreign Governments in 
Africa, America, Madagascar, and other parts of the world. 


The Eastern Telegraph Company, Limited, — The 
directors after placing about £120,000 to reserve fund, recom- 
mend a balance dividend of 2s. 6d. per share and a bonus of 3s. 
per share, making a total distribution of 6} per cent. for the year 
ended March 31st last. 


The Allgemeine Electricitaats Gesellschaft of 
Berlin.—This company will increase its capital by 3,000,000 
marks. The new shares will be offered at 55 per cent. premium. 


The Telegraph Construction and Maintenance Com- 
pany.—An interim distribution of 12s. per share is announced. 


TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending July 4th, after deducting the fifth of the gross receipts payable to 
the London Platino-Brazilian Telegraph Company, Limited, were £3,451. 

The Great Northern Telegraph Company, Limited. The receipts for the month of 
June amounted to £24,600 ; Ist January—3lst June 1890, £130,400 ; correspond- 
ing months 1889, £129,400 ; do. 1888, £182,000, i 
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Present 
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F 
250,000 
1,549,160 
2,725,420 
2,725,420 
130,000 
99,000 
75,000 
63,416 
63,416 
$7,216,000 
224,850 
20,000 
16,900 
6,000 
12,931 
6,090 
60,710 


320,000 
446,100 
12,500 
367,900 
19,900 
46,700 
19,700 
180,227 
180,042 
150,000 
40,900 
250,009 
9,334. 
5,334 
41,600 
200,000 
17,000 
38,348 
109,000 
* 49,900 
' 386,875 
49,825 
15,000 
15,000 
220,000 
9,000 


209,750 


20,000 
3,381 
78,949 
37,350 
150,000 
55,000 
146,000 
100,090 
15,609 
300,C00 
30,000 
150,000 
64,572 
26,986 
26,986 
200,000 
250,000 
88,321 
34,563 

~ 4,669 
1,336,000 
179,300 
42,853 
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Name. 


African Direct Telegraph, Ltd., 4 p. c. Deb. » Resse, and to Bearer 
Anglo-American Telegraph, Limited oat 


Do. do. 6p.c. Preferred . 
Do. do. Deferred ... 
Brazilian Submarine Telegraph, Limited . 
Do. do. 5 p. c. Bonds.. 
Do. do. 5 p. c. 2nd Series, repayable J une, 1996 | 


Brush Electric Engineering Ordinary, Nos. 1 to 63,416.. 
Do. do. Preference, Nos. 1 to 68, 416 
Commercial Cable, Capital Stock 
Consolidated Telephone Construction and Maintenance, ‘Ltd. 
Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20, 000 
Cuba Telegraph, Limited : : 
Do. U0. LO p. C, Preference 
Direct Spanish Telegraph, Limited ; 
Do. do. 10 p. c. Preference 
Direct United States Cable, Limited, 1877 
Eastern Telegraph, Limited, Nos. 1 to 400,000 


fi (£4 only paid) 


Do. 6 p. c. Preference eee 
Do. 5 p. c. Dehs. (1879 issue), repay. Aug., 1899 
Do. 4p. c. Mortgage Debenture Stock 


Eastern Extension, Australasia and China Telegraph, Limited 


Do. 6 p. c. Debentures, repay. February, 1891 
Do. 5 p. c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. 
Do. 5 p. c. Debentures, 1890, redeem. ann. drawings 


Eastern and South African Tel., Ltd., 5 p. c. Mort. Deb., 1900... 
*Electricity Supply Co. of Spain, Nos. 101 to 20,000... 
Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000 
Fowler-Waring Cables, Nos. 301 to 20, 000 1. (83 only paid) 
Globe melegrene and Trust, Limited cer a vide 
do. 6 p. c. Preference 
Great N reside Tel. Company of Copenhagen 
Do. do. 5 p. c. Debs. (issue of 1881) 
Do. do. do. (issue of 1883) 
Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 
Do. 7 Pp. C Cumulative Preference, Nos. 2,667 to 8,000 
India-Rubber, Gutta-Percha and Telegraph Works, Limited . 
Do. do. 45 p. c. Deb., 1896.. 
Indo-European Telegraph, Limited.. us 
London Platino-Brazilian Telegraph, Limited : : 

Do. do. do. 6 p. ¢. Debentures ae 
*Metropolitan Electric Supply, Limited, Nos. 6,101 to 50,000 . 
National Telephone, Limited, Nos. 1 to 386,875 . : : 

Do. New Nos. 386,876 to 436,700 
Do. S p- c. Cum. Ist Preference .. 

aio, 6 p. c. Cum. 2nd Preference (£8 only paid) 
Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) 
Reuter’s, Limited ae 
South of England Telephone, Ltd., “Ordinary, Nos. 1 to 2,000, 

: 2, 501 to 3,500, 93,251 to 300, 000 
Do. 6p.c. Cum. Pref., Nos. 1 to 20, 000 (£34 only paid) 
Submarine Cables Trust ae 
Swan United Electric Light, Limited (£34 only paid) 
Telegraph Construction and Maintenance, Limited ‘ 


Do. do. do. 5 p. c. Bonds, red. 1894 

United River Plate Telephone, Limited ... 

Do. do. Di D.C. Debenture Stock.. 

Do. do. 7 p. c. Debs., Nos. 1 to 1 000 
West African Telegraph, Limited, Nos. 7, 501 to 23 »109 . 

Do. do. do. 5 p. ¢. Debentures 
West Coast of America Telegraph, Limited 5 

Do. do. do. 8 p. c. Debs, repay. 1902 
Western and Brazilian Telegraph, Limited 

Do. do. do. 5p.c. Cum. Preferred . 

Do. do. do. 5 p.c. Deferred . 

Do. do. do. 6p.c. Debentures Ay “1910. 

Do. 6 p. c. Mort. Debs., series “ B”’ of ’80, red. Feb., 1910 


West India and Panama Telegraph, Limited 
Do. do. do. 6 p. c. Ist Preference 
Do. do. do, 6p.c. 2nd Preference... 
Western Union of U.S. Tel., 7 p. c. 1st Mort (Building) Bonds 
Do. do. 6p.c. Sterling Bonds ... 
*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42,953 (£2 only paid) 
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LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY (JUOTEHD. 


Blackpool Electric Tramway Company, Limited, £10 (£6} paid), 73—73.—Electric Construction Corporation (£10 paid), 9%—10}, 


—House-to-House Company (£5 paid), 5—53.—London Electric Supply Corporation, Ordinary (£5 paid), 2}—2}.—Manchester 
Edison and Swan Company, £9, (£1 paid), 11/- —12/-. 


Bank Rate or Discount.—4 per cent. (26th June, 1899). 
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WILLIAMS’S SELF-AMALGAMATING ZINC.* 


THE usual method of amalgamating battery zines is 
by immersing them in a suitable acid mixture to clean 
their surfaces, and then spreading mercury over the 
surfaces which have been cleaned by the action of 
the acid mixture. The film of mercury on the zincs 
gradually disappears during the action of the cells 
and must be renewed by re-amalgamating or by keep- 
ing a quantity of mercury in contact with the zincs, 
usually in the bottom of the cells in which the zincs 
stand. 

To avoid the trouble of frequent re-amalgamation, Dr. 
James B. Williams, of this city, has recently designed 
and patented a zinc which is self-amalgamating, and 
which is accomplished without removing the zincs 
from the cells. 

The accompanying illustration gives a clear idea of 
the methcd employed by Dr. Williams as applied in the 
case of the plain cylindrical zinc. The cavity contain- 
ing mercury, M, is formed entirely in the substance of 
the zinc. From near the bottom of the cavity a canal, 2, 
runs obliquely in an upward direction, and its opening, 
0, is on a portion of the surface of the zinc which is 


below the level of the battery solution. Another- canal 
h, runs in an upward direction and terminates on a 
portion of the surface of the zine which is outside the 
battery solution. The purpose of the canal, 7, is to 
allow the battery solution to have access to the mercury 
in the bottom of the cavity, and that of the canal, h, to 
allow mercury to be poured into the cavity without 
removing the zinc from its cell. The cavity and its 
outlets are formed in the zine during the process of 
casting or by drilling. 

To prepare the zines for use, they are first amalga- 
mated in the usual manner, a quantity of mercury 
placed in the cavities, and the zines placed in their 
cells. If the zine bodies are used, they are first 
fastened to their zines and amalgamated with them in 
the usual manner, and a quantity of mercury placed in 
their cavities, after which they are placed in their 
cells. The mercury is renewed from time to time, as 
the film of mercury on the zincs is removed during the 
action of the battery. The zincs continue to be self- 
amalgamating until the zinc is dissolved to such an 
extent that the cavity will no longer retain the mercury 
which is poured through the canal, h. 


* Hlectrical Engineer, New York. 


NOTE ON A NEW PHOTOMETER.* 


By EDWARD L. NICHOLS. 


METHODS of photometry, which take no cognizance of 
differences of quality, are so ill adapted to the study of 
sources of light which differ from each other widely in 
temperature, that the introduction of some instrument 
by means of which both the character and intensity of 
an illuminant can be readily determined, would be a 
desirable adjunct to the equipment of our photometer 
rooms. 

The instrument which it is my purpose to describe, 
has been designed to meet this need. Existing types 
of the spectrophotometer may be made to give good 
results, but they are expensive instruments, and so 
difficult to use that it is only in the hands of observers 
of considerable experience that accuracy is assured. 

The new apparatus, the “ horizontal slit” photometer, 
is, in point of fact, a spectrophotometer, in which the 
polarising device is entirely done away with. In it 
the extremely simple principle of the Bunsen photo- 
meter is applied successively to the various regions of 
the visible spectra of the source of light which are to 
be compared. A direct vision spectroscope of Brown- 
ing’s form is attached to the usual car of a Bunsen 
photometer, from which the disc and mirrors have 
been removed. The optical axis of the collimator is 
horizontal and at right angles to the photometer bar. 
The slit is horizontal and lies in a straight line joining 
the sources of light, which are set up in the usual 
manner at the ends of the bar. The bar itself is 
preferably of considerable length—in the case of the 
one upon which the original instrument under con- 
sideration was mounted it was 500 c.m. long—and 
should be divided into 1,000 equal parts. 

In front of the spectroscope slit are placed-two right 
angled prisms of the same size, and made of the same 
glass (see cut). Their vertical adjacent edges bisect 
the slit, and light travelling from either end of the 
photometer bar is totally reflected by them, and enters 
the right and left hand end of the slit in a direction 
parallel to the optical axis of the collimator tube. 


The two sets of rays thus gathered into the spectro- 
scope from the lights at the end of the bar are vertically 
dispersed by the Amici prisms, and appear in the field 
of view as two vertical spectra standing side by side. 
Equal wave lengths are in the same horizontal line, 
and any desired region may be brought into the centre 
of the field by an angular movement of the occular 
telescope. The telescope moves along the arc of a 
suitably divided semicircle, to which it may be clamped 
by means of a set screw. Wave lengths, corresponding 
to the various circle settings, are determined once for 
all by observation of the more prominent of the Fraun- 
hofer lines, 

When the instrument thus mounted is placed at the 
middle of the photometer bar between lamps which are 
identical in intensity and quality, the two spectra are of 


* Read at the Annual Meeting of the American Institute of 
Electrical Engineers, Boston, May 20th. 
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equal brightness throughout, wave length for wave 
length, from red to violet. If the two lamps differ in 
intensity but not in quality, the two spectra will differ 
in brightness by the same amount from end to end, and 
a position may be found upon the bar for which they 
will be identical throughout. 

Under these circumstances, which are the only ones in 
which the Bunsen method in photometry is strictly 
applicable, the instrument may be used as a simple 
photometer, the setting for any wave length whatever 
giving the candle-power. For this purpose alone, viz., 
for the comparison of lights of similar character, the 
instrument offers certain manifest advantages over the 
various forms of the Bunsen photometer. In the course 
of the present paper I shall present some definite data 
concerning the relative sensitiveness of the two instru- 
ments when used in this way. 

When the lights to be compared differ both in inten- 
sity and quality, ordinary photometric indications 
possess no perfectly definite significance. In this, 
which is the more general case, the relative brightness 
of the spectra of the two sources varies with the wave 
length. For each region of the visible spectrum, how- 
ever, a position upon the photometer bar can be found 
at which the brightness of the two spectra in that region 
will be equal, and the observations thus obtained, when 
extended over the entire spectrum, will afford data by 
means of which the differences in quality of the two 
sources of light may be definitely expressed. 

In a recent paper read before the institute (Z'rans- 
actions of the American Institute of Electrical Engi- 
neers, Vol. VI., p. 183), for a considerable range of 
temperature at least, the ratio between the intensities 
of a certain wave length of the spectrum of glowing 
carbon, is identical with the ratio of candle-powers, as 
determined by the Bunsen photometer. The wave 
length in question, determined from the intensity of 
the spectrum of incandescent lamps at various candle- 
powers, I had found to be approximately ’ = 600. 
M. A. Crova, in an important paper since presented at 
the late electrical congress at Paris,* has pointed out 
the importance of this method of measuring the light 
from sources differing in temperature The wave 
length which he has indicated for this purpose is 
A = 982, which belongs to a region lying slightly 
farther toward the green than the one which I had 
adopted. 

When the wave length of this region has been esta- 
blished beyond question, the photometry of lights which 
vary in colour, will have been reduced to a definite 
scientific basis. Instead of attempting to use the Bun- 
sen photometer in measurements to which it is not 
adapted, we shall be able to deduce the relative candle- 
power of two sources of light from the comparison of a 
single wave length, and we shall be freed from the 
uncertainty arising from differences of colour and from 
the personal errors due to the independent use of the 
two eyes in observation. The determination of candle- 
power will then be an operation of precision, even 
when the sources of light to be compared vary widely 
in temperature. It is in the opportunity of performing 
such observations upon the photometer bar itself, under 
conditions which do away with many of the sources of 
error inherent in the usual methods of spectrophoto- 
metry, that the chief advantage of the new photometer 
will be found to lie. 

The following set of observations, taken with the new 
instrument, may serve to indicate one of the uses to 
which it may be put. The data are taken from an 
investigation now in progress in the physical laboratory 
of Cornell University. The object in view was to com- 
pare the spectrum of a novel type of gas burner with 
that of an ordinary argand burner. The two lamps 
were set up at the ends of a photometer bar five meters 
long, the bar, as already stated, being divided into 
1,000 equal parts. Readings were taken at six points 
in the spectrum. The purposes being to express the 
relative brightness of the two spectra, wave length for 


* M. A. Crova, La Lumiére Electrique, Vol. XX XIIL., p. 478. 


wave length ; the intensity of that due to the argand 
burner was taken as unity throughout, and the bright- 
ness of each region of the spectrum of the flame under 
investigation was obtained in terms of that of the cor- 
responding region of the spectrum of the argand. The 
results are given in Table I. 


TABLE I, 


Comparison of the spectrum of a Welsbach burner with that of an 
ordinary argand burner by means of the “ horizontal-slit photo- 


meter.” 
. c Light i : p : 
g utio, 
Colour. Aiea Welsbach’ Payee ny 
oe Argand. observation. 

Red ie se 702 0°709 + ‘017 2°45 per cent. 
Yellow ... 16% 589 1476 + ‘017 114 7 
558 1:760 + 023 1°34 +t 
Greenies <-- aes 500 2°395 + °047 oo x 
Blue = ie 466 2°738 + '036 1°30 
Violet... vs 439 3°090 + ‘073 2°35 iS 


Aly f ( ” 
178) (Average) 


From observations by Miss Ida M. Hill. 


Ten observations were made in each region. 

I introduce these measurements here simply as an 
illustration of one line of work to which the instru- 
ment under consideration is adapted. A full description 
of the research of which they form a part, and which 
covers many other questions pertaining to the very 
interesting class of lamps with which it deals, will 
doubtless be published in due time. 

As will be seen from the column of probable errors 
the sensitiveness of the instrument is greatest in the 
region of the D line (A = 589), and least in the extreme 
red and violet, where the light intensities are small. 

A set of ten determinations made by the same 
observer with the Bunsen photometer gave for the total 
light ratio of the two lamps : 


Welsbach 
Argand 


Sot 701 +015 


The probable error of a single observation in this 
series amounted to 0°89 per cent., a value somewhat 
smaller than that obtained with the new photometer in 
the yellow of the spectrum. 

The number of observations is too small to afford a 
close estimate of the relative sensitiveness of the two 
instruments, but the results suffice to show that the 
“ horizontal slit ” photometer does not differ appreciably 
in accuracy from the Bunsen photometer when the 
latter is used in the comparison of flames of the same 
colour. 

When it comes to the measurement of sources of 
light that differ widely in temperature the comparison 
is decidely in favour of the “ horizontal slit” photo- 
meter, the sensitiveness of which is not affected by 
differences of colour. The error of the Bunsen photc- 
meter in candle-power measurement of the arc light, 
for instance, calculated from ten observations recently 
made upon the same photometer bar, the reference 
standard being an argand gas burner, was 2°65 per cent. 
(probable error of a single observation), a value more 
than twice as large as that of the “horizontal slit” 
photometer. 

A comparison of the performance of the new photo- 
meter with that of a polarizing spectrophotometer of 
the type which is commonly recognised as affording 
the highest degree of accuracy, is decidedly in favour 
of the former. Taking as a basis eight observations 
made by Mr. Franklin and myself in the study of a 
bat’s-wing gas burner,” the observations covering eight 
regions of the spectrum, I find the error of a single 


* American Journal of Science, Vol. 38, p. 100. See also T'ransac- 
tions of the American Institute of Electrical Engineers, Vol. 6, p. 177. 
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observation in the various regions to have been as- 
follows : 


TABLE II. 


Probable errors of a single observation with a 
polarising spectrophotometer, calculated from sets of 
10 observations upon various portions of the spectrum 
of a gas flame. 


Probable error of a 


Wave lengths. single observation. 


753 ie 7°9 per cent. 
668 ane NOT Ses teers s 
608 oon A Orv aaiss 
557 Hie Ae tes een es 
518 30 Ee ee la 
492 ssf 701. lt 
468 a SOW cease Fes 
450 ae 2°4 


3) 33 


5-2 per cent. (average). 


The measurement of a fluctuating illuminant, such as 
the gas flame, is a line of investigation by no means 
adapted to exhibit any photometric instrument at its 
best ; but as the errors of the horizontal-slit photometer, 
already given, were calculated from sets of 10 observa- 
tions upon such flames, I have selected for comparison 
similar sets of 10 upon sources of the same character. 

The averages, viz. :— 

Error of horizontal-slit photometer 1:76 per cent. 
(average for spectrum). Error of polarising spectro- 
photometer 5°20 per cent. (average for spectrum) doubt- 
less afford a fair indication of the relative performance 
of ce two instruments in this peculiarly trying line of 
work. 

At the last annual meeting of the Institute I had the 
privilege of presenting a brief study of certain personal 
errors pertaining to the use of the Bunsen photometer. 
The particular class of errors’ to which attention was 
called in that paper are undoubtedly obviated by the 
use of the horizontal-slit photometer; what new ones 
the latter instrument may introduce remains to be de- 
termined. 


ON THE ELECTRO-DEPOSITION OF 
PLATINUM.* 


By WM. H. WAHL. 


THE permanence and unalterability of the metal 
platinum—-properties which make it of such inesti- 
mable value to the chemist—have likewise suggested 
its application as a protective covering upon the 
surfaces of other metals ; and, even in the early days 
of the art of electro-deposition, efforts to obtain a 
satisfactory coating of this metal were made. The 
failure with which these early experiments were 
attended served rather to stimulate than to deter sub- 
sequent investigators, and the problem has received 
the attention of a number of the most noted experts in 
theart. The results that have been accomplished cannot 
be said to have been entirely satisfactory—a statement 
which, I believe, will be fully sustained by the fact that 
electro-plating with platinum, on the commercial scale, 
is practised only to a very limited extent. When the 
wide field of application for platinum-plating is con- 
sidered—and I need only name philosophical, engi- 
neering, surgical, dental and electrical apparatus and 
instruments, fire-arms, watch-cases, and jewellery, to 
say nothing of the host of miscellaneous articles of 
utility and ornament to which the metal could be 
advantageously applied—the conclusion is irresistible, 
that the processes thus far proposed for the purpose do 
not fully meet the requirements of practical service. 
Thus far, of all the methods that have been proposed 
for electro- -plating with platinum, three only appear 


* Read at the Stated Meeting of the Chemical Section, Franklin 
Institute, May 20th, 1890. 


to have sufficient merit to deserve special notice ; these 
are :— 

1. Roseleur-Lanaux method, based on the electrolysis 
of a solution of the double phosphate of sodium and 
platinum. 

2. The process of the Bright Platinum Plating Com- 
pany, of London, a modification of that of Roseleur, 
involving the introduction into the bath of certain sub- 
stances, such as sodium chloride and borax, to ensure a 
bright deposit of the metal ; and 

3. Boettger’s method, founded on the electrolysis of 
a solution of the double chloride of ammonium and 
platinum in sodium citrate. 

Each of these baths will yield satisfactory results for 
a time ; but, as I shall endeavour to show, the peculiar 
difficulties met with in the practice of platinum- 
plating render it impossible to maintain the chemical 
integrity of these electrolytes, and, in consequence 
thereof, they soon become inefficient or inoperative by 
reason of contamination with the secondary products 
formed therein. 

I will endeavour in what follows to give the true 
explanation of the difficulties above referred to, and 
to indicate what, from a careful study of the subject, 
fortified by the results of numerous experiments, I 
conceive to be the only feasible method of overcoming 
them. 

The first difficulty encountered is that of obtaining 
a bright, reguline and adherent deposit of the metal, 
in which form only it will answer the demands of 
practice. There is no difficulty in effecting the separa- 
tion of the metal from solutions of almost any of its 
compounds. Zine, iron and tin reduce it promptly by 
simple immersion, and this very facility of reduction 
is one of the reasons why, even by the method of 
electrolysis, the desired object is frequently accom- 
plished. only in an imperfect manner ; for the electro- 
plater is obliged to meet and overcome its obstinate 
disposition to separate from many of its compounds 
in the condition of platinum black, lacking coherence 
and adherence, and therefore entirely unsuited for his 
purpose. 

Another and no less serious difficulty arises from the 
insolubility of plates or sheets of this metal as anodes, 
when solutions containing platinum salts are submitted 
to electrolysis. In electro-plating with copper, silver, 
gold and nickel, but little difficulty is encountered in 
practice on this account, since anodes of these metals 
are freely soluble in many solutions capable of 
depositing them when they are submitted to electro- 
lysis, and the rate at which these anodes are respectively 
dissolved, approximates so nearly to that at which the 
metals are deposited upon the objects at the cathode, 
that the metallic strength of the electrolyte is main- 
tained substantially uniform, and electro-plating solu- 
tions of these metals may be operated for a long time 
without requiring additions of metallic salts. The 
electro-deposition of the metals whose anodes are thus 
tractable is carried on industrially with success. 

It results from this want of solubility of the anode 
that the metallic strength of the electrolyte employed 
is continuously being weakened, while the deposition 
of the metal is going on, and the conductivity of the 
bath is being continually modified thereby. The 
character of the deposited metal also is injuriously 
influenced by these constant alterations of condition in 
the bath ; and, as the rate of deposition becomes slower 
and slower by reason of the gradual impoverishment 
of the metallic strength of the solution, it will be neces- 
sary to restore it by fresh additions of metallic salt. 
The practice in all the processes of electro-plating with | 
platinum employed up to the present time, save that of 
Boetiger, is to use for this purpose the tetra-chloride of 
platinum. With this single exception, all the solutions 
for the electro-deposition of platinum thus far made 
known, so far as I am aware, are made by treating the 
chloride with compounds of the alkalies, soda, potassa, 
or ammonia. Of these, the phosphates and oxalates of 
soda, or potassa, are in greatest favour, and a number 
of formule for preparing platinum-plating baths with 
their aid have been described. The resulting sub- 
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stance is commonly a double salt, such, for example, as 
the double phosphate of sodium and platinum; the 
double oxalate of potassium and platinum, &c., con- 
taminated, however, in each case by the chloride of the 
alkali employed, which is formed from the decomposi- 
tion of the platinic chloride. As often as it is found 
necessary to strengthen the bath, fresh additions are 
made of platinic chloride, which, by chemical interac- 
tion with the constituents of the bath, aided by the 
process of electrolysis, yields more alkaline chloride ; 
and it follows that the bath, by reason of becoming 
surcharged with this foreign substance, and with other 
secondary products of electrolytic decomposition, ceases 
to yield bright, reguline platinum upon the articles to 
be plated therewith, and must be discarded. It then 
becomes necessary to regain the platinum contained in 
the discarded bath, by one or another of several pro- 
cesses of reduction known to chemists. The platinum 
thus regained may be converted into chloride and 
utilised in the preparation of a fresh bath, with which 
the same series of operations will be repeated. Boettger 
purposes to maintain his bath by fresh additions of his 
original solutions, but it must be apparent that the con- 
tinued electrolysis of such a solution as he employs 
must be attended with the constant accumulation 
therein of alkaline chlorides from the same causes as 
those specified above. This rapid deterioration of the 
baths, therefore, involve their frequent renewal at the 
expense of time and labour, so that, in spite of the fact 
that there isa wide field for its application, it is princi- 
pally for this reason that the art of electro-plating with 
platinum on the commercial scale has thus far been 
practised only to a very limited extent. 

It occurred to me that it might be practicable to 
overcome the principal difficulty here set forth. 
Knowing the influence of extent of surface in pro- 
moting the solubility of substances, it appeared to me 
at least probable that if the platinum were exhibited 
at the anode in the form of platinum black, or sponge, 
exposing thus an enormously greater number of points 
of attack to the electro-negative element or acid radical 
there set free, the result might be the solution of the 
platinum, and the problem of maintaining the metallic 
strength of the electrolyte would thus be solved. The 
correctness of this conjecture was verified by experi- 
ment. For this purpose a plate of porous battery 
carbon, previously treated with boiling hydrochloric 
and nitric acids, was saturated repeatedly with a solu- 
tion of platinic chloride and dried. It was then intro- 
duced into a graphite crucible, finely divided carbon 
was packed about it, and the crucible and contents 
heated for about half an hour to bright redness. The 
carbon plate then contained within its pores platinum 
in a state of eminently fine division. Treatment with 
water, and with hydrochloric acid at boiling tempera- 
ture, failed to leach out any platinum salt, showing 
that the previous treatment had sufficed to reduce all 
the platinum salt to the metallic state. The carbon 
plate was then suspended as the anode in moderately 
diluted hydrochloric acid, a platinum plate serving as 
the cathode. The acid bath was gently heated and a 
current of moderate strength was allowed to flow 
through it. There was a liberal evolution of hydrogen 
from the cathode, but little perceptible evolution from 
the anode. The acid solution gradually became 
coloured from the formation of platinic chloride, and 
after some time the bright surface of the cathode began 
to blacken and ultimately became covered with a thick 
coating of platinum black. It was thus demonstrated 
that an anode of platinum in a fine state of division is 
readily soluble in an electrolyte which yields chlorine 
at the anode when the same is electrolysed. This 
observation, so far as 1am aware, is new. It proved, 
however, to have no practical value, since the solution 
of the anode demanded the presence of a large propor- 
tion of free acid in the plating-bath, and the use of cur- 
rents of such strength as to produce invariably the 
deposition on the surfaces to be plated of black and non- 
adherent metal. Furthermore, it was found, as was to 
have been anticipated, that the physical condition of 
the anode exerted no influence whatever in the electro- 


lysis of baths formed of the oxy-salts of platinum, from 
which the best results in electro-plating are obtained— 
since, in electrolysing such compounds, the acid radical 
separated upon the surface of the platinum black failed 
to exert any perceptible solvent action. 

It was therefore necessary to devise some other plan 
for overcoming the difficulties herein described, and, 
after making a number of fruitless experiments, I was 
so fortunate as to find a plan which appears to offer a 
solution of the troublesome problem of electro-plating 
with the group of metals, whose anodes are insoluble, 
in a more satisfactory manner than any other that has 
hitherto been suggested. 

The plan here referred to consists in employing 
platinum hydroxide for the purpose of maintaining the 
metallic strength of the plating bath. For this purpose, 
the hydroxide, which is readily soluble in alkalies and 
in many of the acids, may be introduced into the 
plating bath from time to time and dissolved therein 
by stirring, or it may be permitted to remain in the bath 
in excess, the undissolved portion remaining at the 
bottom of the containing vessel, or it may be suspended 
in a canvas bag adjacent to or surrounding the anode of 
carbon, according as the nature of the electrolyte may 
indicate one or the other method to be the preferable 
one. As the solutions which yield the best results in 
plating are those of the oxygen salts, 1 have found it 
advantageous also to prepare these directly from the 
hydroxide. This method, I have found, is capable of 
yielding a number of electrolytic baths of platinum 


. that will maintain their metallic strength approxi- 


mately unimpaired during electrolysis, and without the 
objectionable features of introducing into them sub- 
stances that will cause them to deteriorate by the 
accumulation therein of injurious secondary products 
of decomposition, as is the case where such baths are 
maintained by additions of platinic chloride or alkaline 
chloro-platinates, as has hitherto been the invariable 
practice. Referring now specifically to the properties 
that render the platinic hydrate useful for the purposes 
above indicated, the following points appear to be 
deserving of mention. 

It is readily soluble in aqueous solutions of the 
alkaline hydrates, and in a number of acids, mineral 
and vegetable. In the treatment of the platinic hydrate 
with aqueous solutions of the alkaline hydrates, the 
former plays the part of a weak acid forming compounds 
known as platinates, which are very soluble, and from 
which the platinum is not precipitated on the addition 
of an excess of alkali. A weak aqueous solution of 
sodic or potassic hydrate (but especially the last-named) 
will dissolve a large quantity of platinic hydrate, at the 
ordinary temperature, though solution takes place more 
freely when heat is applied. These solutions have the 
advantageous features of being freely conductive of elec- 
tricity, and of yielding bright, regulineand adherent elec- 
tro-deposits of platinum on metallic surfaces previously 
prepared to accept the same. Furthermore, with a 
current of moderate strength, the platinic hydrate only 
is affected, as is shown by the pronounced evolution of 
oxygen at the anode, and by the total absence of gas at 
the cathode. Also, it is manifest from the free solu- 
bility of platinic hydrate in alkaline hydrate, even in 
the cold, that if free platinic hydrate be present in a 
bath of alkaline platinate, the alkali set free in the 
process of electrolysis will combine with this platinic 
hydrate to form fresh platinate. For this purpose it 
will be necessary either to have present in the bath at 
all times a small excess of platinic hydrate which may 
remain upon the bottom of the containing vessel, with- 
out interference with the plating, and which may be 
replenished from time to time ; or to introduce, at the 
end of the day’s work, a quantity of the platinic hydrate 
sufficient to restore the metallic strength of the bath to 
normal, assisting the solution of the metallic hydrate 
by stirring, and, if necessary, by the application of 
gentle heat. AsI have found that the platinate solu- 
tions act best when they contain a considerable excess 
of free alkaline hydrate, being more conductive of the 
current and yielding the platinum more freely and in 
the best condition, the addition of the proper quantity 
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of platinic hydrate at the close of the day’s work in 
the case of a bath of considerable volume, or the addi- 
tion of small quantities at intervals, in the case of a 
small bath, will be found to answer the desired purpose 
of maintaining the metallic strength of the bath 
approximately normal for an indefinite period. In a 
bath where considerable free alkali is present the 
platinic hydrate added, as just indicated, dissolves very 
freely even in the cold. The important fact is to be 
noticed that the alkaline platinate solutions may be 
maintained and operated for a long time in the manner 
described, since no deleterious secondary products are 
formed by electrolysis to vitiate and render them in- 
operative, as will speedily be the case where the 
platinic chloride is used for this purpose. The mineral 
acids (hydrochloric, nitric, sulphuric, and phosphoric 
acids) dissolved the hydroxide freely, as likewise do 
certain of the vegetable acids, notably oxalic acid, and 
form with corresponding salts of the alkalies, double 
salts, many of which are soluble in water. Of the 
salts thus capable of being formed, however, so far as 
I have been able to determine by experiment, only a 
limited number appear to be adapted to yield a deposit 
of bright, reguline and adherent platinum. The halogen 
compounds may obviously be prepared more con- 
veniently by the direct solution of the metal in aqua- 
regia than by the method I have described, but as I 
have found the oxygen compounds of platinum to 
yield much more satisfactory results, I therefore exclude 
them from consideration. 

Of the salts that may be formed from platinic 


hydrate by solution in acids (and in part by suitable’ 


combination with the corresponding alkaline com- 
pounds to form double salts), three only may be named 
as sufficiently useful to yield practically valuable 
results in plating. These are the phosphates, oxalates 
and acetates, of which also it is practicable to form 
double salts with the alkalies, soda, potassa and 
ammonia, which yield bright, reguline and adherent 
plating. 

Oxalic acid, so far as I have been able to determine, 
of all the oxygen acids, is the best solvent of platinic 
hydrate, dissolving it even in the cold, but with great 
energy when aided by heat, and forming platinous 
oxalate, with evolution of carbonic anhydride. From 
this brownish-black or deep blue solution (according 
to concentration), brilliant reddish-brown scales of the 
salt separate abundantly and readily from the hot 
saturated solution. A saturated aqueous solution of 
the simple oxalate prepared from the hydrate, as above 
described, will yield bright, reguline, adherent platinum 
when electrolysed with a comparatively weak current, 
with evolution of carbonic anhydride at the anode. 
With a stronger current hydrogen also appears at the 
cathode. This bath may be maintained indefinitely at 
normal metallic strength by observing the precaution 
to add oxalic acid and platinic hydrate in small 
quantities from time to time ; or by keeping constantly 
at the bottom of the bath some platinic hydrate, and 
adding oxalic acid in crystals or powder from time to 
time as may be required to keep the bath saturated ; 
or, what is much to be preferred, making a supply of 
platinous oxalate from platinic hydrate in the manner 
previously described, and keeping an excess of this 
present in the bath at all times. This bath has the same 
advantages as are possessed by the above-described 
alkaline platinate baths, of being capable of indefinite 
maintenance at normal metallic strength, and of intro- 
ducing no substances that will cause its deterioration 
by the formation of secondary decomposition products. 

Phosphoric acid also is a solvent of platinic hydrate. 
A dilute aqueous solution of this acid will dissolve a 
small quantity of the metallic hydrate in the cold, and 
a much larger quantity when aided by heat. With 
increasing concentration, the solvent power of this acid 
for platinic hydrate is correspondingly increased. The 
resulting solution of phosphate of platinum, according 
to the degree of concentration, will be wine-yellow to 
cherry-red in colour, and with a comparatively weak 
current, will yield bright, reguline and adherent pla- 
tinum on metallic surfaces properly prepared to accept 


the same. The electrolysis of this compound, also, 
does not involve the formation of deleterious secondary 
products, the result of the operation being the separa- 
tion of the metal at the cathode, and of the acid radical 
at the anode—and of the elements of water which are 
evolved as gases respectively from anode and cathode. 
In the operation of the bath, therefore, it will become 
more and more acid as the metal is withdrawn by the 
accumulation therein of the phosphoric acid set free at 
the anode. The maintenance of the metallic strength 
of the bath, therefore, may be effected as in the fore- 
going cases, by having present therein at all times a 
small quantity of platinic hydrate, or by the addition 
at the end of each day’s work of the quantity of the 
metallic hydrate which will be required to restore the 
amount of metal withdrawn. This bath must be worked 
very acid, and the solution of the platinic hydrate to 
maintain the strength of the bath must be facilitated 
by heating, as the solvent power of phosphoric acid for 
platinic hydrate is much inferior to that of oxalic acid. 
The double phosphates of platinum with certain of the 
alkalies may be formed, which will be capable of yield- 
ing a deposit of bright, reguline and adherent metal, 
and of being maintained approximately at normal me- 
tallic strength in the same manner as I have set forth 
above. The best results I have obtained with the 
ammonio-platinic phosphate, prepared by adding to the 
solution of platinic hydrate in phosphoric acid sufficient 
aqua ammonie to cause the same to give an alkaline 
reaction, which point will be indicated by the forma- 
tion of a grayish precipitate that will not disappear on 
stirring ; then restoring the acidity of the solution by 
adding free phosphoric acid in excess, upon which the 
precipitate readily dissolves. The resulting solution is 
yellowish or brownish, and yields superb plating ; 
though, on account of the greater difficulty of main- 
taining its metallic strength by the solution of the 
hydroxide, it is not so well adapted as the oxalate for 
the work of electro-deposition on the large scale. The 
sodio-platinic phosphate, formed in a manner precisely 
analogous to the ammonia compound just described, 
will also yield bright, reguline and adherent plating ; 
but I have observed that the soda salt is less freely 
soluble than the corresponding ammonia compound, 
and consequently more difficult than the latter to main- 
tain of normal metallic strength. 

Platinic hydrate is only very sparingly soluble in 
strong acetic acid, and it is impracticable to facilitate 
the solution by boiling, since by persisting in this fora 
very short time, the hydrate is decomposed, and black 
platinic oxide is formed, which is quite insoluble in 
this menstruum. I have found, however, that an alka- 
line acetate bath may be prepared by the addition to 
the alkaline platinates above described, of as much 
acetic acid as may be introduced without causing the 
formation of a permanent precipitate. But although 
the appearance and quality of the plating obtained with 
this bath leave nothing to be desired, the bath does not 
meet the requirements in respect of indefinite main- 
tenance in normal metallic strength and uniform com- 
position. This difficulty, however, as I have observed, 
becomes less and less pronounced as the bath is made 
more strongly alkaline, when it approximates more and 
more closely to the alkaline platinates ; for it is obvious 
that in the presence of a large amount of free alkali, 
this would unite with the acetic acid to form a simple 
acetate. The resulting solution would no longer con- 
tain sodio- (potassio-) platinic acetate, but sodic 
(potassic) acetate, sodic (potassic) platinate, and free 
alkali. Nevertheless, the presence of acetic acid in 
such alkaline bath appears favourably to influence the 
quality of the plating yielded, giving the deposited 
metal a whiteness approaching that of silver; and 
since, furthermore, acetic acid yields only the elements 
of water and volatile compounds when electrolysed, 
and therefore does not contaminate the electrolytic 
bath by forming deleterious secondary products, I find 
its judicious addition to the above-described alkaline 
platinate baths to present some advantages. 

The foregoing comprise the compounds that I have 
found to yield the most satisfactory results in platinum 
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plating, and I will not tax your patience at this time 
by an enumeration of the results, either partially suc- 
cessful or wholly unsuccessful, that I have obtained 
with a number of differently constituted compounds of 
this metal. 

I append directions for the preparation of the several 
electrolytic baths above described, and indicate what I 
have found to be the most favourable conditions for 
working them. 

In conclusion, I desire to make known the fact, 
which was brought to my knowledge only within the 
past week, that my friend, Prof. Wm. L. Dudley, of 
Vanderbilt University, Nashville, Tenn., has indepen- 
dently worked out the problem of electro-plating with 
iridium in a manner precisely analogous to that which 
I have herein described with platinum. Prof, Dudley 
has made no publication of his research, but in a letter 
informs me that he employed, as long ago as 1886, the 
following procedure, which I quote, “a bath of the 
metal may be composed of either the chloride (Ir C],), 
the double chloride of iridium and sodium, a double 
sulphate of iridium-ammonium. The latter was pre- 
ferred. The bath was kept saturated with metal by 
suspending canvas bags in the solution (either near to 
or around the anodes) containing the hydroxide of 
iridium.” 

Directions for Preparing the Electro-Plating Baths.— 
For the alkaline platinate bath, the following directions 
may suffice :— 


Platinic hydrate... sr 50 so OVE 
Caustic potassa (or soda) ... wee er AerOZ. 
Distilled water ¥: a3 : 1 gallon. 


Dissolve one-half of the caustic potassa in a quart of 
distilled water ; add to this the platinic hydrate in 
small quantity at a time, facilitating solution by stirring 
with a glass rod. When solution is effected, stir in 
the other half of alkali dissolved in a quart of water ; 
then dilute with enough distilled water to form one 
gallon of solution. To hasten solution, the caustic 
alkali may be gently heated, but this is not necessary, 
as the platinic hydrate dissolves very freely. This 
solution should be worked with a current of about two 
volts, and will yield metal of an almost silvery whiteness 
upon polished surfaces of copper and brass, and quite 
freely. There should be slight, if any, perceptible 
evolution of hydrogen at the cathode, but a liberal 
evolution of oxygen at the anode. I have observed 
that the addition of a small proportion of acetic acid to 
this bath improves its operation where a heavy deposit 
is desired. The anode may be of platinum or carbon, 
and owing to the readiness with which the metal is 
deposited an excess of anode surface is to be avoided. 
Articles of steel, nickel, tin, zinc, or German silver, 
will be coated with black and more or less non- 
adherent platinum; but by giving objects of these 
metals a preliminary thin electro-deposit of copper in 
the hot cyanide bath, they may be electro-platinised in 
the alkaline platinate bath equally as well as copper. 
The bath may be worked hot or cold, but it is recom- 
mended to work it at a temperature not exceeding 100° 
F, It may be diluted to one-half the strength indicated 
in the formula, and still yield excellent results. The 
surface of the objects should be highly polished by 
buffing, or otherwise, prior to their introduction in the 
bath, if the resulting deposit is designed to be brilliant. 

The deposition of platinum takes place promptly. 
In five minutes a sufficiently heavy coating will be 
obtained for most purposes. The deposited metal is so 
soft, however, that it requires to be buffed very lightly. 
A heavier deposit will appear gray in colour, but will 
accept the characteristic lustre of platinum beneath the 
burnisher. 

The oxalate solution is prepared by dissolving one 
ounce of platinic hydrate in four ounces of oxalic acid, 
and diluting the solution to the volume of one gallon 
with distilled water. The solution should be kept 
acidified by the occasional addition of some oxalic 
acid. The simplest plan of using this bath, and which 
requires no attention to proportions, is simply to work 
with a saturated solution of the oxalate, keeping an 


undissolved excess always present at the bottom of the 
vessel. An addition of a small quantity of oxalic acid 
now and again will be found advantageous. The double 
salts of oxalic acid with platinum and the alkalies may 
be formed by saturating the oxalate of the desired 
alkali, with platinic hydrate and maintaining the bath 
in normal metallic strength by the presence of an un- 
dissolved residuum of platinous oxalate. 

The double oxalates are not so soluble in water as 
the simple salt. The oxalate baths, both of single and 
double salts, may be worked cold or hot (though not 
to exceed 150° F.), with a current of comparatively low 
pressure. The metal will deposit bright, reguline and 
adherent on copper and brass. Other metallic objects 
must receive a preliminary coppering as above. The 
deposited metal is dense, with a steely appearance, and 
can be obtained of any desired thickness. 

The deposit obtained in the oxalate baths is sensibly 
harder than that from the alkaline platinate bath, and 
will bear buffing tolerably well. 

The phosphate bath may be prepared by the follow- 
ing formula :— 

Phosphoric acid, syrupy (sq. gr. 1°7)... atk S OF. 
Platinic hydrate... An au ey .. 1-12 02. 
Distilled water ; Bee sts evs 1 gallon. 

The acid should be moderately diluted with distilled 
water, and the solution of the hydrate effected at the 
boiling temperature. Water should be added cautiously 
from time to time to supply that lost by evaporation. 
When solution has taken place the same should be 
diluted with sufficient water to make the volume one 
gallon. The solution may be worked cold or warm to 
100° F., and with a current much stronger than that 
required for the platinates and oxalates. The am- 
monio- (and sodio)- platinic phosphates may be formed 
from the simple phosphate by carefully neutralising 
the solution of the phosphate with ammonia (or soda), 
then adding an excess of phosphoric acid, or enough 
to dissolve the precipitate formed, and an additional 
quantity to ensure a moderate amount of free phosphoric 
acid in the bath. The phosphate baths will be main- 
tained of normal strength by additions of platinic 
hydrate, the solutions of which will have to be assisted 
by heating the bath, preferably at the close of each 
day’s work. The metal yielded by the electrolysis of 
these phosphate solutions is brilliant and adherent. It 
has the same steely appearance as that exhibited by the 
oxalate solutions, but to a less pronounced degree. The 
physical properties of the deposited metal are in other 
respects like those described in connection with that 
obtained from the oxalate baths. 


THE PROGRESS OF ELECTRICAL 
TRACTION.* 


By Dr. LOUIS BELL. 


THE beginning of electrical traction, or rather of its 
possibility, dates from that magnificent discovery of 
the reversibility of the dynamo, a discovery that, per- 
haps, cannot be ascribed to any one person or to any 
definite year; it was in the air during the sixties, as 
the telephone was in the succeeding decade ; but it was 
not until 1873, at the Vienna Exhibition, that the possi- 
bilities of this discovery were realised. Nothing came 
of its except occasional applications until Dr. Werner 
Siemens saw all the possibilities of the motor for rail- 
road use, and in 1879 the first modern electric railroad 
was built at the Berlin Exhibition. Here for the first 
time a moving motor was supplied with power from a 
distant dynamo. The current was led to the motor car 
through a third rail and back to the ordinary track. 
Very shortly afterward the experiments began in this 
country, first, perhaps, in the hands of Mr. Field, and 


* Abstract of paper read before the Scranton Science Club 
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almost simultaneously at the laboratory of that incorri- 
gible inventor, Edison. Two years more saw the open- 
ing of the Siemens electric road from Lichterfelde, a 
suburb of Berlin, into the outskirts of the city. Unless 
temporarily stopped, that road, the first practical elec- 
tric road in the world, is running to-day. 

Given an electric motor and a car, how can they be 
combined ? This was the first question to be raised. 
Where should the motor be put, and how should it be 
connected with the driving wheels? Almost every 
conceivable spot in and about a car had been tried asa 
place for the motor—on the platform, in the car, on top 
of the car and under the car, in almost any position 
that could be named. Not until the present method of 
swinging the motor from the car axle, so that the arma- 
ture would be at all times equidistant from it, was 
devised, were thoroughly practical results secured. 
But the great difficulty in the way of using the electric 
motor is one which at first sight does not suggest itself 
—the high speed at which the motor ordinarily runs. 
It has been up to the present quite out of the question 
to build a light and efficient motor in which the arma- 
ture should revolve at a low speed; I mean by that, 
100 revolutions per minute, or something of the kind. 
With the ordinary motors running from 800 to1,200 revo- 
lutions per minute, it is obviously absolutely necessary 
to reduce the speed by some kind of gearing in apply- 
ing it to a car axle ; for if this were not done the speed 
of the car would be preposterously great. Within the 
last ten years almost every known mechanical means 
for reducing speed has been applied to the problem ; 
belts, chains, ropes, worm-gearing and every descrip- 
tion of toothed gear has been pressed into service, but 
one after another has been discarded as impracticable, 
until at the present nearly all electric cars are operated 
by plain toothed gearing. In the existence of this lies 
one of the difficulties that must be overcome in the 
future. 

The first electric road utilised the rails; but for 
street traffic this is inconvenient, and all sorts of over- 
head arrangements were schemed, experimented on 
and abandoned. Cars running on an overhead wire 
and dragged by wires from the car were and are still 
in use. Copper tubes slotted beneath were employed 
in which the car dragged along a wire brush much 
after the similitude of a gun cleaner. Then came 
every description of under running trolley from a wire 
broom that scraped and ground along the conductor to 
the present smooth running little wheel. 

Then another snag was encountered. After the 
electric current is led to the car, how can it best be 
conveyed to the moving parts of the motor? The 
ordinary brushes such as we see on the commutators of 
dynamos answer the purpose admirably except for one 
inconvenient fact, that it is necessary to run the arma- 
ture of a motor in more than one direction, as when the 
car is on the return trip, and the copper brushes that 
worked admirably well when the armature revolved 
with them raised a blazing protest when the armature 
revolved against them. If I were asked what is the 
most important minor improvement in electric traction, 
I should say unhesitatingly that it is the introduction 
of the carbon brush that rests quietly on the surface of 
contact and is quite indifferent as to the direction of 
rotation of the commutator beneath it. Aside from 
these fundamental difficulties minor ones were met at 
every point of the construction of an electric railroad. 
The trolley wire is necessarily under high tension, and 
only after elaborate experiments was the hard bronze 
wire now used found and adopted. Then this very 
tension brings a severe strain on the supporting poles, 
and all sorts of ingenious devices had to be invented to 
sustain and equalise it. The road that runs on your 
streets to-day is a result of an enormous mass of inven- 
tive ingenuity applied in directions of which it is im- 
possible in a limited time to give any adequate idea. 
That the success which has been attained is so great is 
a standing monument to the perseverance and genius 
that have produced it. The electric car of 1890 isa 
machine that is marvellously successful, and in view of 
what is being done in every succeeding week, it is not 


’ ventors to dispense with them if possible. 


too much to say that the horse’s occupation in street car 
work is practically gone. 

To-day the grinding gear wheels underneath the car 
constitute the most serious mechanical difficulty in 
electric railroading, and it should be the object of in- 
It is possible, 
although it bas not yet successfully been done, to build 
a motor of which the armature shall be directly upon 
the car axle, and that yet will operate with a fair degree 
of economy. This done and we should have a system 
of electric traction almost ideal in its simplicity; a 
single rotating armature grasped and centered between 
field magnets surrounding the axle, the current supplied 
to it from a movable contact, a switch to controlit. That 
isall. And few people have any adequate idea of the mine 
of power that these same grinding cog wheels waste. 

A question that is often asked is: Why is it 
necessary to put two 15 H.P. motors under a car 
of the same size that was previously drawn by a 
couple of mules. The question is a very pertinent 
one, though the answer is somewhat complicated. In 
the first place, it has been found convenient to run 
electrical cars at a great deal higher speed than horse 
cars, consequently to employ more power. In the 
second place, electrical roads operate with very heavy 
loads on grades that are tremendously severe, as 
steep as one foot in ten. All this requires still 
more power, but does not explain fully the discrepancy 
between these 30 H.P. motors and the aforesaid two 
mules. When we come to examine the power which 
is required to operate an electric car, taking the average 
of all day long, we find that the difference is not by 
any means so great. Somewhere from 3 to 6 H.P, is 
about the amount. A sudden spurt up a sharp grade 
will perhaps require half-a-dozen times this amount; 
and this is not disadvantageous, for a motor, like a 
mule, can, we see, pull very hard when it becomes 
necessary. But let us turn a little to experiments made- 
with the view of answering the question I have raised. 
Most of our present electric cars have two motors, each 
with its appropriate set of gears, and it is an unfortu- 
nate fact that these two do not always pull together in 
the harmony that might be desired. There is a con- 
stant tendency for one or the other of them to do more 
than its share of the work, and, aside from this, the 
two sets of gears consume an outrageous amount of 
power, which, it should be remembered, does not go 
into any useful work but simply tends to heat and wear 
out the running parts. Experiments tried last winter 
in Colorado show the facts of the case very beautifully. 
A five-ton car operated with both motors at an approxi- 
mate speed of 12 miles per hour required something 
like 6 H.P.; using only one motor, the horse-power re- 
quired was reduced to five for about the same speed ; 
and finally, removing the pinion from one of the arma- 
tures, so that the car was operated by one motor and 
only one set of gears, the power was reduced to some- 
thing like 34, which, considering the load and the 
speed, is not at all too high. A pull of something like 
20 pounds per ton is required on ordinary tracks ; that 
is, the motors in this case were pulling 100 pounds at 
the rate of 12 miles per hour, which, reduced to foot 
pounds and then to horse-power, becomes about 3, 
which gives the motor that actually exerted about 34 
horse-power a very reasonable degree of efficiency. So 
the cost would not be at all bad with one motor either 
on the axle or simply geared. It is pretty clear that 
there is a disadvantage in the use of two motors except 
in so far as it is convenient to drive both axles for ease 
of ascending grades, and it is no less evident that a con- 
siderable power can easily be lost in gearings. 

The possibilities of electric traction are by no 
means exhausted in its application to street cars. I do 
not hesitate to say—and I say it deliberately—that to 
operate an ordinary railroad train by an electric Joco- 
motive is a far simpler problem, electrically and 
mechanically, than the operation of street cars here on 
the streets. The slow speed necessary for street cars is, 
as 1 have already said, a disadvantage in that it compels 
us to gear down the motor. In running at railway 
speed no such difficulty is encountered, for the four or 
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five hundred revolutions per minute made by the 
drivers of an express locomotive is just about the 
proper speed at which an electric motor of corre- 
sponding power could be advantageously run. We 
should then be enabled to dispense entirely with the 
obnoxious gearing and to put directly upon the axle of 
the driving wheels an armature big enough and power- 
ful enough to generate the required speed. Nor is 
there any practical difficulty in building motors big 
enough to do the work. There are plenty of 100 H.P. 
dynamos now running, and the increase of size sufficient 
to duplicate the power of a locomotive is the simplest 
sort of mechanical operation. I do not think there is 
a prominent electrical company to-day that would 
hesitate to take an order for a 500 H.P. machine and 
guarantee its performance. I certainly know of several 
_ that would be glad of the chance and would accomplish 
the task successfully. 

There is no sort of difficulty in conveying the current 
to one of these big motors moving at railway speeds, 
for it has been established by experiment that the 
method of running contacts such as is in general use 
will work admirably up to the speed of 130 miles per 
hour, at which speed an electric car of respectable 
dimensions has been actually operated. The question, 
then, of using the electric motor for railway work is 
not a question of mechanical or electrical difficulties 
but of economy. It is worth while noticing thatin an 
electric locomotive the big machines can be given an 
amount of care quite impossible on our street cars, for 
the good reason that while the street car motor is 
exposed to the wet and dust and dirt to an enormous 
extent, in an electric locomotive the whole can be 
boxed up inside of a clean car and given practically as 
careful attention by the engineer as is now possible in 
a dynamo operated in a central station. 

Now as to the question of economy. The steam loco- 
motive, in its present stage of development, is a remark- 
ably successful machine. Nevertheless, it doas con- 
sume more coal proportionately than is used, for 
instance, in the engines of a big steamship like the 
Umbria or the City of Paris. It burns, in fact, between 
two and three times as much coal per horse-power of 
output. This is not due to any radical defects in the 
locomotive, which, all things considered, is a good and 
economical machine, but arises from the fact that the 
huge engines of the transatlatic liners are condensing 
engines, nearly always triple expansion, while the loco- 
motive is a simple engine of a class that has been 
generally abandoned for steamship use. The principal 
advantage that we should gain by using large electric 
motors supplied from a central station instead of the 
present steam locomotives would be a much more 
economical use of coal. It is safe to say that the con- 
sumption of fuel for a given number of horse-power 
produced by big engines in an electric station could be 
reduced to less than half what is now used to supply a 
similar amount of power in the locomotive. To offset 
this advantage there is the necessary loss of puwer in 
conveying the current generated to the running motor. 
If the length of line to be operated from a single station 
is great, this loss may be considerable; but it is un- 
questionably smaller than the gain to be made in the 
way I have snggested. Beside this, the electric loco- 
motive does not have to drag around its supply of coal 
and water. 

There is, too,a magnificent possibility of economy in 
the use of water power. Very many of our railroad 
lines follow the course of some river, winding in and 
out along a valley; frequently there would be an 
abundant supply of water-power near at hand, and 
under such circumstances the cost of operation for an 
electric road would become enormously less than for 
the same line operated by steam. Of course, this is 
under favourable circumstances, and therefore we 
should not lay too much stress upon it; but I think it 
is clear to any one who is familiar with the operation 
of big condensing engines that their advantage in 
economy over a locomotive is so great as to make it 
worth while to distribute the power from them, even 
at a considerable loss, The amount of copper line wire 


necessary for such distribution is not at all unreason- 
ably great; no greater, in fact, than the amount now 
used in trunk lines for long distance telephony; and 
there is every reason to believe that, taking into con- 
sideration all these things, an ordinary railroad could 
be operated by electricity at a cost less, or at least no 
greater, than is now incurred. 

As the speed to be attained rises, electric power gains 
over its competitor ; for a high-speed locomotive must 
carry an enormous amount of coal and have a boiler of 
prodigious capacity ; while inasmuch as we do not have 
to move the fuel or boilers of a central station, their 
size is a matter of indifference. The speeds that are 
reached now with locomotives can be duplicated with 
motors without difficulty. I believe the present record 
for locomotive speed is 87 miles per hour, made this 
year on the Philadelphia and Reading Road, while last 
year, as I just mentioned, an electric car, small, to be 
sure, but at the same time running under some dis- 
advantages as regards track, attained a speed of more 
than two miles per minute. In fact, economy aside, I 
do not see that we can set any limit to the running 
speed of a motor except that imposed by adhesion, the 
strength of the steel in the flying drivers to withstand 
the centrifugal force and the conditions necessarily 
imposed on the strength and smoothness of the 
track. 

But this aside, let us cast a prophetic glance forward 
to the electric express train of the future. It may con- 
sist of a motor car, very likely pointed at the front to 
lessen the resistance of the air to its swift passage, and 
containing one or more powerful motors directly on the 
axis of its drivers and aggegating perhaps 1,000 H.P. 
as a nominal output. Following it the customary 
vestibuled procession of baggage cars, day coaches and 
sleepers of the ordinary size and number. Its only 
lights by night will be incandescent lamps; its only 
means of heating electric heaters distributed through 
the train ; 10 or 15 extra H.P. are enough to furnish an 
adequate supply of heat. The track over which this 
train will run must be straight and smovth, not at all 
a marvellous track, but only such a one as the great 
English trunk lines possess to-day. A third rail ora 
strong bronze wire above will convey the current to the 
motors, and power for it all will be supplied by a series 
of stations perhaps 20.or 30 miles apart along the line. 
The train will start smoothly into motion, fly along 
the track at the highest rate of speed that is found 
practicable, and stop quickly and easily by applying its 
electric brakes. The system of distributing power can 
be easily converted into an automatic block system that 
will secure beautiful control of the trains and almost 
absolute immunity from collisions. 

Of the possible speed to be reached I will not attempt 
to say much. I do not think, however, that 100 miles 
an hour is at all out of the question, for, as we have 
seen, nearly 90 miles an hour has already been made, 
and more than 80 is made for short distance by some 
of the regular express trains between New York and 
Philadelphia. But consider even what 100 miles an 
hour means: starting from New York, Philadelphia 
before breakfast; going northward, Boston an easy 
morning’s run, and finally, perhaps, Chicago a night’s 
trip. All this may sound somewhat fantastic to those 
of you who have not followed the electrical progress of 
the last year ; but such developments are not only pos- 
sible but probable. It is not so much a question of 
whether it can be done, as who will be the first to 
accomplish it. It may not be for a decade, but unless 
some strange series of fatalities shall intervene, I see 
no reason why many of this audience should not take 
frequent rides on just such a train as I have en- 
deavoured to describe. The first attempt will surely 
be made ere long, and in the swift progress of elec- 
trical matters that first experiment, whether it should 
fail or not, will surely be followed with ultimate 
success. Ten years has seen the electric road pass from 
a plaything at which scoffers turned up their sceptical 
noses to an everyday necessity. Ten years more will 
mee Dyes from the street car of to-day to—who knows 
what 
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NEW PATENTS—1890. 


9773. “ A system for working punkahs by electricity.” R. T. 


Moors. Dated June 24. 
9780. “ Improvements in electric railway signals.” W. J. 
Smirn and J. W. Fox. Dated June 24. (Complete.) 


9786. ‘An improvement on electric incandescent lighting, 
called ‘ The non-consuming glow light fllament.” LL. HenpiE and 
EK. ScuusertH. Dated June 24. 


9796. ‘ Improvements in and relating to electric circuit con- 
trolling apparatus.” E. R. Gin, jun. Dated June 24. (Complete.) 


9797. 
combination locks and magnetic power equalisers.” 
ALEXANDER. Dated June 24. (Complete.) 


9814. “Improvements in apparatus for electrically firing 
guns.” R. Morris. Dated June 24. 


9820. ‘ Improvements relating to electric arc lamps.” J. Kent. 
Dated June 24. 


9857. “‘ Improvements relating to welding, soldering, brazing, 
and otherwise working metals by electricity, and to apparatus 
therefor.” M.W.Drwry. Dated June 25. (Complete.) 


9887. ‘ Improvements in electrical controlling apparatus for 
use in connection with torpedoes.’ S.prKosine. Dated June 25. 


9888. ‘“ Improvements in connection with electric ships, bin- 
nacle, side, and indicator lamps.” ‘TT. W. Warson and A. H. 
Watson. Dated June 26. 


9904. “ Improvements in armatures for electrical apparatus 
such as dynamos, motors, and transformers.” W. H. Cuarke. 
Dated June 26. 


9917. <“ An improved electrical circuit closer.” A.M. Cuark. 
(Communicated by R. O. G. Drummond, South Africa.) Dated 
June 26. 

9956. “ Improvements in heating by electricity. 
Dated June 27. 

9991. ‘‘ Improvements in or connected with the manufacture 
of iron by electrolysis.” T. Parker. Dated June 27. 

10010 “An electrical turn-over time glass.’ W. PaRNaLu. 
Dated June 28. 

16025. 
MorpeEy. 


“Improvements in and relating to electric mechanical 
Wiscaiys 


3) 


R. KENNEDY. 


“ Improvements in electric safety fuses.” W. M. 


Dated July 28. 


10038. ‘ Improvements in the electrolytic treatment of metals.” 
A. Watt. Dated June 28. 


10044. ‘ Improvements in primary batteries and in apparatus 
connected therewith.” Sir C. 8. Forszs. Dated June 28. 


10064. ‘ Improvements in electric light fittings.” T.G. Marsx 
and G. T. Bartow. Dated June 30. 


10076. ‘‘ Improved safety connections or couplings for electric 
conductors.” R.H. Gouup and T. GorrscHatx. Dated June 30. 
(Complete.) 


10090. ‘“ Improvements in dynamo and electric motor ma- 


chinery.” J.A. Brices. Dated June 30. 


10100. “ Improvements in and relating to electrical indicators.” 
A. M. Fuacx. Dated June 30. 


10122. ‘‘ Improvements in and relating to heating apparatus 
for use on electric railways.” M.W.Drwny. Dated June 30. 


10123. “ Improvements relating to welding, soldering, and 
otherwise working metals by electricity.” M. W. Drewry. Dated 
June 30. (Complete.) [Date applied for under Patents Act, 1883, 
Sec. 103, 11th December, 1889, being date of application in United 
States. | 

10124. 
DEWEY. 


“ Improvements in electric heating apparatus.” M. W. 


Dated June 30. (Complete.) 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1889 


6569. “Improvements in dynamo-electric generators and 
motors.” G. E. Dorman. Dated April 17. 8d. A dynamo- 
electric generator or motor made according to the invention con- 
sists of a cast iron tube, cast in halves, each half being bolted to 
the other half by means of lugs or flanges cast on the exterior of 
said half tubes, on the interior of each half tube and centrally 
located a pole piece being cast, and on the ends of each 
half tube a bracket or plate being cast, which may partially or 
completely enclose the ends of its half tube, said brackets con- 
taining half of a boss, which when the two half tubes are bolted 
together is bored out, at the same time or at the same setting at 
which the pole pieces are bored out, thus ensuring centrality of 
an armature to be supported between the pole pieces, the shaft of 
said armature being supported in journals or bushes fixed in afore- 
said bosses. Around the pole pieces within said cast iron half 
tubes are placed exciting coils previously wound and taped, and 
afterwards bent or compressed in a mould or otherwise to exactly 
fit the curvature of the interior of the cast iron half tubes around 
said pole pieces, the coils being made in one, or, for convenience 


in bending or compressing, in two or more sections, and one or 
more sections may be larger than the other section or sections in 
the same coil, the coils thus made as nearly as possible, except 
where the pole pieces are situate, filling the annular space formed 
between the armature and cast iron tubes when the machine is 
put together. 6 claims. 


CORRESPONDENCE. 


Resistance Measurements. 


Under the heading of “The Accurate Measurement 
of Low Resistances,” Mr. Eden puts forth the principle 
of shunting a resistance to obtain a more accurate 
adjustment than it is possible to obtain by means of 
direct alterations in the series resistance of the arm of 
the Wheatstone bridge as arranged. I do not remember 
to have seen the method described before in exactly 
the same manner as in the article above mentioned, but 
I would point out that the method used by the British 
Association experimentalists to compare the resistance 
of the rotating coil used to determine the ohm, and the 
concrete reproduction of that value was based on a very 
similar arrangement of high resistance shunts to a low 
fixed resistance. Also a paper was read some time 
ago before the Physical Society, by Prof. Fleming, if 
I remember aright, describing a method of making 
standard resistance coils based on obtaining a standard 
nearly correct and adjusting same by means of a 
higher resistance in shunt. In heavy current work 
the principle is also very handy, as out of 10 coils in 
parallel one may be made slightly adjustable to correct 
to temperature or current density so that the resultant 
value of the grid resistance remains unchanged. Since 
the publication of the method in the last issue of the 
REVIEW, I have tried it in standardising resistances to 
carry heavy currents and have found a Thomson rheo- 


stat of 1,200° very handy, the resistance of its wire 
being taken by the P.O. bridge immediately balance 
has been obtained. 

' Charles H. Yeaman, Electric Inspector. 


Corporation Laboratory, Liverpool, 
July 8th, 1890. 


Electric Traction. 


We notice in your last issue a letter signed F’. Baines, 
in which, when speaking of the exhibition of our new 
system of electric traction, at the depot of the West 
Metropolitan Tramway Company at Chiswick, last 
Wednesday week, he says: “I am informed by one 
who was present at the trial that the runs made by the 
open car extended over a considerable length of track, 
viz., about 25 yards.” On the faith of his informant’s 
statement he then goes on to speak of the demonstra- 
tion as purely a laboratory experiment, &c. 

We think it right to inform the public through 
your columns that the line on which our new sys- 
tem is in operation at Chiswick, and over which the 
car was run on the occasion in question, is 75 yards in 
length. It is as long as the space available for it in the 
depot, and so far as demonstrating the efficiency of the 
system and indicating the speed that can be obtained, 
it is as good as a line a mile long. We shall be happy 
to invite Mr. Baines to come to Chiswick and see for 
himself. 

For the Linerr Execrric Traction AnD LigHTING 
SYNDICATE, LIMITED. 
Alfred E. Stove, Secretary. 

July 9th, 1890. 


[We fail to see that a line of 75 yards in length is 
suitable for demonstrating either the efficiency of an 
electric traction system or the speed which can be 
obtained. Surely our correspondent cannot think that 
a locomotive or a steamship would be tested for 
efficiency or pace on a length of track like the one in 
question, and we fear his letter is only calculated to 
damn the syndicate with faint praise.—EDS. ELEC. REV, | 
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STATE CONTROL. 


It was Lord Salisbury who remarked of governing 
bodies deputed by the State, “they begin by being 
enthusiastic and extravagant, and they are very apt to 
end in being wooden,” an observation which was then, 
is now, and, probably, will be true for all time. At 
first enthusiastic, they are actively officious and dicta- 
tory, imposing all kinds of unnecessary restrictions, 
and, at last, wooden, they become afflicted with official 
paralysis, and reach a condition of functional impo- 
tence. Early they get in front and block the path of 
progress ; later they get in the rear, and pull from 
behind. 

But, in spite of all, the community cries for further 
State remedies, and for the appointment of more 
governing bodies. Though every week’s intelligence 
brings us fresh tidings of official mismanagement and 
departmental maladministration, though times out of 
number our hopes in Government schemes have been 
crushed and our trust in administrative projects rudely 
betrayed, notwithstanding the lapse of time serves but 
to accumulate the evidence, month after month and 
year after year, is the same confidence shown in the 
power of officialism and the same faith displayed in 
the omnipotence of Government. Is the system of the 
Government inspection of vessels shown to lead to 
enormous bungling, then more inspection is insisted 
on. ‘ When, after long continuance of coal mine in- 
spection, coal mine explosions keep recurring, the cry 
is for more coal mine inspection. When a railway 
accident occurs, notwithstanding the oversight of 
officials appointed by law to see that railways are 
safe, the unhesitating demand is for more such officials.” 
If a bridge is blown down, there is expressed a wish 
that the Government should institute a more complete 
system of inspection, and so on. “ Daily we castigate 
the political idol with a hundred pens, and daily pray 
to it with a thousand tongues.” Always the same 
unwavering trust is manifested, more government we 
must have, and if the department fails in its duty occa- 


sionally and an accident occurs, does it not make up 
for its neglect to some extent afterwards by—holding 
an enquiry ! 

It is vain in these days of advancing Socialism to 
preach against Government interference. In so doing, 
we are promulgating ideas opposed to the spirit of 
the age. According to the new lights, the time 
for individuation has gone by. Men are no more to 
struggle on their own behalf, but to give their services 
for the benefit of the community at large. Rewards 
are to be apportioned to merits as on the good old 
system no longer, but a condition of things exactly the 
reverse is to be ordained. Those, who by indomitable 
energy and untiring effort have succeeded in securing 
for themselves a share of the world’s rewards, are to 
be mulcted of some portion by the State, that to the 
idle and the worthless and the undeserving may be 
given what they: have not earned. Capital will have 
no-rights under the new régime. The men who ‘have 
accumulated it, those who have been self-sacrificing 
enough to surrender present pleasure for the sake of 
future enjoyment are denounced in no measured terms 
by the labour communists. If the new democracy is 
ever established, the capitalist will receive but scant 
consideration at its hands. } 

That all the great industries of our country will be 
controlled by the State, is included in this nineteenth 
century evangel. The coal mines are to be managed 
by Government officials. The Government must pur- 
chase the railways, and to its monopoly of telegraphy, 
it must add that of telephony. It is little use showing 
that outside the exercise of its legitimate function of 
protection the Government mismanages everything it 
touches, or in bringing evidence to show that State 
departments are invariably a decade behind private 
enterprise. It is matter of history that the Navy 
officials commit errors which the merchant service 
avoids. In taking precautions to prevent the corrosion 
of plates, in providing sufficient boats for saving life 
in case of accident, in furnishing efficient apparatus 


for quickly lowering boats, and in adopting a governor 
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to prevent the engines breaking down, they were years 
behind the merchant service. In refusing to carry 
fresh water apparatus, and in delaying the adoption of 
lemon juice as a cure for scurvy until forty years 
after a chief medical officer of the Government had 
given conclusive evidence of its worth, are exhibited 
the delays due to officialism. The use of compound 
engines and high pressure steam, the Government 
adopted long after it had been recognised as essential 
to economy by the mercantile marine. Nay, more, there 
is hardly at the present moment a British ironclad 
which will steam at full speed for twelve consecutive 
hours without something breaking down, Daily we 
hear. of bungling at the Dockyards and of mis- 
takes at the Horse Guards. Whether the Govern- 
ment builds ships or manufactures guns the work 
invariably costs more than if done by private con- 
tractors. If it makes weapons: for soldiers’ use, or 
coats for soldiers’ backs, the same want of fore- 
sight and extravagance are manifested ; and it is the 
same in all Government departments. Of course the 
Post Office will be pointed out as a Government mono- 
poly, conducted on mercantile principles, and making 
a profit. But it is not proved that private enterprise 
would be unable to carry the work on at less cost. 
The Post Office progresses owing to pressure from 
without. It is brought into closer contact with the 
public than any other Government department, and 
though nominally under the control of officials it is 
virtually managed by the mercantile community. It 
it. is not allowed to become inefficient, though its con- 
duct is by no means above reproach. A department in 
which the officials spend a million and a half in two 
years without authority is conducted on a scale of 
recklessness which may well excite astonishment. 
But it bears out Sir Charles Fox’s remark—that a 
Government office is like an inverted filter, into which 
you send accounts clean to come out muddy. Business 
conducted on such principles would for joint stock 
companies mean bankruptcy, for Government depart- 
ments it means but additional taxation. 

The efforts of the Government to control electric 
lighting manifest the same blunders as do previous 
attempts at industrial regulation. The purposes of the 
legislature being avowedly to protect individual in- 
terests and secure the public safety, we have already a 
number of restrictions formulated by the Board of 
Trade, which illustrate conspicuously the arrogance of 
officialism, but which are quite unnecessary either for 
the protection of interests or the avoidance of danger. 
That these restrictions seriously hamper the lighting 
industry is apparent to all. Divided in opinion as 
regards all the points on which amendment is desir- 
able engineers may be, but on this one point all are 
agreed, that the regulations while unnecessary, con- 
stitute an actual hindrance to progress. Acts of Parlia- 
ment, Model Orders and Regulations have been 
multiplied, and the confusion at the moment is so 
great that no one knows very well where we are ; a fact, 
the knowledge of which may have influenced Major 
Cardew in no small degree when preparing his recent 
paper for the Institution. The fact is, the Board of Trade 


officials lack practical experience of the industry they 
endeavour to control, and a time will come sooner or 
later when the great mass of their regulations and 
provisions will be revoked, or will be set on one side, 
becoming of none effect. Electrical engineers know 
their business better than does the Board of Trade, and 
officials can only advance in knowledge as fast as those 
actually doing the work acquire the information gained 
from practice on a large scale. It will be found even- 
tually that only a small amount of regulation is neces- 
sary, all save that required to enforce the due per- 
formance of the contract between undertakers and 
consumers, to secure the public safety and protect rival 
interests being consigned to the limbo of obsolete 
legislation: The history of electric lighting measures, 
when it comes to be written, will pretty much resemble 
the history of others. We have first the Measure, then 
the period during which it is discovered to be a mis- 
take. We have next an amendment Act, followed by 
attempts to work under its provisions. Finally, we have 
the repeal succeeded in due course by another legislative 
experiment in the shape of a fresh measure. So it has 
been, so ‘it will be. The everlasting trial and error 
continues, each Parliamentary session bringing new 
Acts, further amendments, and fresh repeals. 


IN the last issue of Engineering there 
appeared an article on the electropho- 
noscope on the lines taken up by us the week before. 
Not only did many of the daily newspapers extol the 
great invention of the day, says our contemporary, but, 
the editor of a technical journal, which assumes that it 
is in the confidence of the electrical profession, was 
drawn readily into the snare. It certainly will be 
interesting, remarks Hngineering, to see how our con- 
temporary will climb down ; perhaps by implying that, 
he knew it all the time, and would not spoil the little 
game. We do not think it difficult to identify the 
journal in question, but up to now we have seen no 
further reference to the matter in its pages. 


The P.O. Joke, 


(T is gratifying to learn that this line 
has so far proved a great success, both 
from the technical and commercial 
point of view. Our readers will remember that 
the Buda-Pest electric tramway was designed and 
constructed by Messrs. Siemens and Halske, and it was 
formally opened in September, last year. During the 
month of April of the present year it carried 337,200 
passengers, or 42,684 passengers per kilometre, the line 
being 7°9 kilometres in length. There were 20 motor 
cars in daily use, excepting on Sundays and holidays, 
when four additional cars were called into requisition 
which were attached to four of the motor cars. The 
city possesses a horse tramway of 40°6 kilometres 
length, and 329 cars, which carried in the same period 
33,074 passengers per kilometre, or 9,610 less than the 
electric tramway. Calculating the “duty” for each 
vehicle, it will be found that each electric motor car 
carried 16,860 passengers, whereas each horse car carried 
only 4,584 persons in the same period. The fares on the 
electric tramway are considerably lower than on the 
other lines, yet during the month mentioned, the 
earnings of each electric car came to 1022-95 florins ; 
the horse car, on the other hand, earning only 369°81 


The Electric Tram- 
way in Buda-Pest. 
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florins. These figures would show that the commercial 
efficiency of the electric cars is much higher than that 
of the horse ears, and it is explained that this is mainly 
due to the much greater speed (18 kilometres per hour), 
of the former, which more than doubles the earn- 
ing capacity of the line. The proportion was even 
greater in May last, when 387,000 passengers were 
carried on the electric tramway. We have no exact 
figures concerning the working expenses, but we are 
assured that they are lowest with the electric system. 


ONE would have imagined that an 
esteemed contemporary, conducted in 
the interest of certain submarine cable 
companies, would have known bgufficient about the testing 
of faulty cablesto have prevented falling into the error of 
publishing in last week’s issue an illustrated article on 
** A Method of Localising Partial or Dead-earth Faults in 
Insulated Conductors,” as if the method described 
was something novel and particularly interesting. 
The method is as old as the hills; or, perhaps, more 
correctly, as venerable as insulated conductors, It would 
be very difficult to give un exact period to its earliest 
discovery; but it is ancient, very ancient. When 
in the old days insulated conductors in the form of 
core or cables were found to be faulty, this method 
was so simply obvious that it was used. When the 
core was coiled the battery wire was attached to the 
end and there kept as the core was run off ; but in the 
case of the insulated wire being on a revolving drum 
or “swift,” there was no difficulty in making and main- 
taining the necessary contact.. It is very interesting 
to observe how very frequently the electrical engineer 
of the present day discovers methods of doing simple 


“ As Old as the 
Hills.” 


things which were known years ago to the telegraph. 


engineer. It was a pity that the method, to which we 
have just alluded, was not patented and brought out 
by some eminent firm or company. 


IN the House of Lords, on Tuesday, 
Lord Herschell moved the second read- 
ing of the Bill. He said there had 
been a good deal of misconception in relation to its 
scope and object. The Bill would not deal, and was 
not designed to deal, more effectually with fraud than 
the law at present deals with it. The purpose of the 
Bill was to deal with persons who make untrue state- 
ments honestly, but without reasonable ground for 
believing them, with a view to inducing others to in- 
vest their money, or embark in any undertaking. He 
admitted that some of the details of the Bill were open 
to criticism. It was not clear, for instance, whether 
‘promoters were within its scope, yet in many cases they 
were the persons whom one would really like to hit; 
and it was certain that persons whose names were 
merely mentioned in the prospectus, as the bankers 
who received subscriptions, or the solicitors who gave 
the company legal advice, ought not to be held respon- 
sible for every statement put forward by the directors. 
“ Responsible for” were very wide, and, to his mind, 
objectionable words, because responsibility was a ques- 
tion for the law to decide. The Lord Chancellor, while 
sympathising with the object of the Bill, had not the 
slightest hesitation in inviting their lordships to reject 
it in its present form. Lord Bramwell presented :a peti- 
tion from the London Chamber of Commerce, in which 
the petitioners stated that they viewed the Bill with 
very great alarm, and expressed their firm belief that if 


The Directors’ 
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it passed as it at present stood, no man of means and 
repute would allow himself to be a director of a limited 
liability company. He agreed with the Lord Chancellor 
that if it were a question of this Bill passing as it stood 
he should heartily vote against it; and Lord Esher 
remarked that not a single line of the Bill. would stand 
examination. Lord Herschell did not know that any 
legislation of the kind could safeguard reckless inves- 
tors from loss. The Bill was read a second time, and 
referred to the Standing Committee on Law. It is 
almost a} pity that amongst those held “responsible,” 
the scientific expert was not included, for many a 
worthless scheme has been floated purely on the strength 
of a gushing report from some well-known professor 
or expert. Our opinions on the Bill, as a whole, may 
be read in the REVIEW for July 4th, page 11. 


Ir is more than probable that the 
report on a new incandescent lamp, to 
which we called attention in our last issue, did not 
emanate direct from the Professor who carried out the 
experiments, but from interested parties who placed 
their own construction upon the loosely tabulated 
figures which we have since had an opportunity of 
examining. Nevertheless, we feel it our duty to point 
out how a report, seemingly guarded, may be made to 
indicate almost anything that is desired, and also how 
careful one should be to see that the calculated results 
contain no errors. The new lamps, which we will still 
designate as those of X, were 16 in number and of five 
different voltages, viz.:—110, 105, 100, 92, and 80. 
The voltage was adjusted to give the candle-power the 
lamps were intended to produce, which was 16. The 
entire batch was then averaged, a manifestly unfair 
proceeding when pitting the results against 100 volt 
lamps of another manufacture, the watts per candle- 
power being given as 3°778. The Edison-Swan lamps, 
only four in number, were tested in the same manner, 
and the watts per candle-power averaged, according to 
the Professor’s data, 4°21. Naturally this looks some- 
what uneconomical for the old lamps as compared with 
the new, but let us examine the tests. In the follow- 
ing table the working out of the watts per candle- 
power by the Professor appears in col. A; our own 
calculations in col. B. 


Scientitic Reporting. 
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Now 3°95 is not greatly in excess of the averaged watts 
per candle-power of the 16 new lamps of five distinct 
voltages, but if we take those of 100 volts, curiously 
enough, also four in number, we find the average to be 
3 90.» Instead, therefore, of the new filaments taking 
less electrical energy than the Edison-Swan, we find 
that they are practically alike, for naturally we must 
select those lamps for comparison which require 
approximately the same voltages to give a like illumi- 
nating power. There are other points in this report to 
which we could take exception, but enough has been 
said to show that such statements as appeared in our 
last issue must be taken cum grano salis,and we shall 
endeavour to keep a watchful eye on the future pro- 
ceedings of the owners of X’s lamp patents. 
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THE TROYES CENTRAL STATION. 


WITH a flourish of trumpets the Compagnie Nationale 
d’Electricité (Ferranti’s system) inaugurated on the 
21st ult. the central station at Troyes. Mr. S. Z. de 
Ferranti went over from England to be present at the 
ceremony which was rendered rather sad by the death 
of an employe who was killed by a shock from a trans- 
former which he grasped to save himself from falling 
down acellar. Ata meeting of the municipal council, 
the mayor, in reply to questions, stated that the company 
had strictly carried out the prefectural regulations, and 
that no blame was attached to them. 

The station is situated in the suburb of Sainte-Savine, 
and the plant comprises two Babcock and Wilcox boilers, 
one Brasseur steam engine of 150 N.H.P., and one Fer- 
ranti dynamo giving 50 amperes at 2,400 volts. As the 
demand for light increases it is proposed to instal two 
similar groups of machines. Underground two wire 
conductors are employed and extend about 41 miles. 
The cables are well insulated, and are protected by an 
external steel wire’ covering. Insulated branches are 
jointed to the mains, which are laid at a depth of about 
20 inches in the ground. The distribution is effected 
at an E.M.F. of 100 volts, and transformers are erected 
in certain places according to the consumption ; current 
is supplied both for public and private lighting. In 
the former case arc lamps of 8 ampéres and 50 volts are 
used, and in the latter incandescent lamps, of which 
there are 800 already in use. Light is sold at a fixed sum 
per lamp hour, and each subscriber has installed a 
Ferranti-Borel meter modified and graduated in lamp 
hours. The rent for the meter varies from 1s. 3d. to 
4s, 10d. per month, according to the capacity. The 


price per lamp hour of 10 candle is 3 of a penny, and © 


for oné of 16 candles about & of a penny. Those persons 
using the light subscribe for five years, and guarantee 
@ minimum consumption of light amounting to 29s. per 
annum. The company has to pay to the town a rent of 
2d. per metre of mains laid, including the return. 


THE ELECTRIC LIGHT AT THE ST. MORITZ 
‘BATHS. 


THE electric illumination of watering places on the 


Kuropean Continent has made, of late, very satisfactory — 


progress. The favourably known health resort, St. 
Moritz Baths, near Engadine, in the Canton of the 
Grisons, Switzerland, is about to become possessed of 
a very interesting installation for electric lighting. 


The first step is the construction of a large central - 


station at Silvaplana, where water power is being 
derived from the Julien brook, with a fall of 35 metres. 
From here the power for the electric lighting of the 
entire watering place will be conveyed over a distance 
of 55 miles. The installation will be arranged by the 
machinery works of Stirnemann and Weissenbach, of 
Ziirich, who three years ago fitted up the Hotel 
Kulm at the village of St. Moritz (near the St. Moritz 
Baths) with about 2,000 glow lamps. 

The central station at Silvaplana will have, at first, a 
capacity of 3,000 glow lamps. For this purpose three 
turbines will be set up, each of 125 H.P., each of which 
will be directly connected with an alternating current 
machine, type WA,. Each of these alternating ma- 
chines, at a rotation of 250 turns per minute, furnishes a 
primary current of 27 amperes and 3,000 volts tension, 
and is excited by a continuous current machine of the 
Ganz type, A,. The regulation is effected partly by 
manual rheostats (one for each alternating current and 
exciting machine) and there is besides an automatic 
current regulator with a reducer and equaliser. 

The water arrangements in the mountain stream, 
which is very violent, will be effected on the plans of 
the firm Largin and Grossmann, of Lucerne. The tur- 
bines and their accompanying regulators are being fur- 
nished by the firm Rieter, of Winterthur, and the elec- 


trical machinery and the transformers by the firm Ganz 
and Co., of Budapest. 

Three prominent establishments at the St. Moritz 
Baths will be at once supplied with the electric light. 

The Bath Saloon with 700 lamps and four arc lights. 

The Hotel Victoria with 700 glow lamps and three 
arc lights, and 

The Hotel Dulac with 938 glow lamps and seven are 
lights. 

In these buildings there will be set up 18 transfor- 
mers, each of the capacity of 8,000 watts, which convert 
the primary current of 3,000 volts into a secondary cur- 
rent of 110 volts. Of the three alternating current 
machines in parallel insertion, two are to perform the - 
normal service, whilst the third is kept in reserve. 

The distance between the central station at Silva- 
plana and the first point of distribution (the Bath 
Saloon) is 4,800 metres; the total distance from the 
central to the most remote point to be illuminated is 
5,400 metres. 

With reference to the high tension prevailing in the 
primary leads (3,000 volts) special insulators for high 
tensions are being supplied by the firm Johnson and 
Philips, of London. 

The entire installation must be complete in the spring 
of 1891, so that the electric light may be in action at 
the commencement of next year’s season. 


THE ELECTRICAL CONDUCTIVITY OF AIR 


AND THE FORMATION OF OZONE. 


MORE than a hundred years ago Van Marum observed 
that when an electric spark is passed through a vessel 
containing oxygen gas, a peculiar odour is developed 
and the gas becomes more chemically active; thus 
oxygen, which has been treated in this way, will at once 
tarnish the bright surface of mercury. ; 

Nearly 60 years after this interesting discovery, 
namely, in 1840, Schénbein wrote calling the attention 
of scientists to it in Poggendorff’s Annalen der Physik — 
und Chemie, voi. iv., p. 616. He stated that the action 
of the electric spark converted the oxygen into a new 
body, for which he proposed the special name of ozone, 


a word which is derived from a Greek verb meaning 


“to smell,” 

Schonbein described many of the properties of this: 
ozone, and, amongst them, that special property of 
being able to liberate iodine from. potassium iodide, 
which has since been made the basis of a characteristic 
test for ozone. 

Ozone is capable of effecting many remarkable oxi- 
dising reactions, and on this account has been the 
subject of much attention from chemists. In the early 
fifties it was a great cruz, quite a bone of contention 
amongst the leading chemists, who were greatly 
puzzled concerning its constitution ; amongst others, 
Baumert, Williamson, Frémy, Becquerel, Marignac, 
De la Rive, &c., joined issue. 

The exact nature of ozone was discovered by Andrews 
(vide Philosophical Transactions, 1856, p. 13). He suc- 
ceeded in proving that ozone is not a compound of two 
or more elements, as Williamson and Baumert held, 
but that it is merely oxygen in an altered state, or, as 
chemists say, in an allotropic condition. 

If a series of electric discharges be passed through 
dry oxygen gas, a portion of it is converted into ozone, 
and the change is accompanied by a diminution in 
bulk. Chemists explain this by assuming that three 
volumes of oxygen condense to form two volumes of 
ozone. And this theory is supported by experimental 
evidence, most of which has been supplied by Soret 
(vide Annales de Chimie et de Phisique, series 4, vol. 
vili.; p. 113, and Philosophical Magazine, series 4, vol. 
xxxi,, p. 82; vol. xxxiv., p. 26. 

Ozone can be produced in a variety of ways, thus :— 

1. It is evolved at the positive pole during the elec- 
trolytic decomposition of acidulated water. 
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2. It is formed by the slow oxidation of phosphorus 
in air. ; 

3. It is obtained when the discharge from an elec- 
trical machine is passed through dry air, or, better still, 
through dry oxygen gas. The silent discharge converts 
a portion of the oxygen into ozone. A Siemens’s 
induction tube is the best apparatus for this experi- 
ment. 

4, It is obtained by the action of a heated glass rod 
on a mixture of ether vapour and air contained in a 
beaker. 

5. When a stream of air is passed on a platinum wire 
heated to whiteness by means of an electric current, 
ozone is formed. 

6. Itis produced during the combustion of all sub- 
stances containing hydrogen in the air or in oxygen, 
hence it is found surrounding the flame of hydrogen, 
alcohol, candles, coal gas, &c. 

Ozone is always found in the air which is in the 


Other experiments were instituted with a view to 
throwing side lights upon this question, and it wasshown 
amongst other results that the formation of solid par- 
ticles of ammonium nitrite in the neighbourhood of the 
stick of phosphorus did not exert any appreciable effect. 
A curious effect was observed, namely, that the forma- 
tion of ozone is hindered by the presence of oil of tur- 
pentine, and that the electrical conductivity of the air 
at once disappears when some of the vapour is intro- 
duced. Not only turpentine, but several of the essen- 
tial oils, when acted upon by atmospheric air, trans- 
form a portion of it into ozone, and again tur- 
pentine will absorb ozone without decomposing it. 
These interesting results seem to indicate that there 
is room for still more research in this direction, which 
should be especially attractive to physical chemists, 
that is to say, to those scientists who delight in ex- 
ploring the borderland between physics and che- 
mistry,. 


vicinity of a Bunsen gas flame. Further, it is a well- 
known fact that air in the vicinity of such a flame pos- 
sesses considerable electrical conductivity. These facts 
have recently attracted the attention of Messrs. J. Elster 
and H. Geitel, who have endeavoured to discover 
whether any relation exists between them. They con- 
tribute an interesting paper upon their research to the 
Prey der Physik und Chemie, series 2, vol. xxxix., 
p. 321. 

Suspecting that the electrical conductivity of the air 
in the neighbourhood of a Bunsen flame might be due 
to the formation of ozone, Messrs. Elster and Geitel were 
led to examine the electrical properties of the air en- 
veloping a stick of moist phosphorus undergoing slow 
oxidation with the formation of ozone. They obtained 
data in their experimental investigation which enabled 
them to decide that the process of converting oxygen 
into ozone in this case, also, determined a similar 
assumption of electrical conductivity by the air. They 
were unable to demonstrate, however, that any electro- 
motive force was connected with it. 

It seems, therefore, from these experiments, that the 
mere presence of ozone is not in itself sufficient to im- 
part electrical conductivity to the air, though there 
a seem at first sight to be some connection between 

e two. 


THE TAUNTON DYNAMO. 


THIS new pattern dynamo is of the two-pole type, 
built by Mr. F. M. Newton and designed by Mr. T. 
Hawkins. The-machine has been exhibited at the 
Royal Show at Plymouth, where it was used to charge 
a set of batteries and to light Messrs. Priestman’s stand 
being driven by one of that firm’s 2-H.P. oil engines. 
The dynamo under consideration is shunt-wound, 
gives 30 ampéres at 90 volts at 1,180 revolutions per 
minute, and runs cool on full load with an efficiency 
of 93 per cent. 

The field magnets are made of the best wrought 
iron, bolted to the bed plate where the cross section 
has been increased, and the armature has one layer of 
wire wound drum fashion. There are only two turns 
of wire per commutator bar. 

There is no lead to the brushes, and the work can be 
increased 50 per cent. above full load without sparking ; 
in fact, there is no need for arotating brush holder, and 
the makers intend discarding it unless specially ordered. 

The machine is well designed and the bearings are 
long, fitted with white metal, and have sight feeding 
lubricators. These machines are being made in 
different sizes from 1 unit to 30; machines larger than 
this are of the four-pole type designed by Mr. Newton. 
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THE ELECTRIC LIGHT AT DRURY 
LANE THEATRE. 


INCREASED SAFETY. 


AT the annual meeting of the Drury Lane Theatre pro- 
prietors, held last Friday in the saloon building, under 
the presidency of Mr. Cornelieus O'Dowd, Mr. C. J. 
Paipps, the architect, presented a report with reference 
to the condition of the theatre, stating that during the 
year there had been an installation of the electric light 
throughout the building. 

The Chairman, in moving the adoption of the report, 
stated that although the institution of the electric light 
in the building did not bring any money into the 
pockets of the proprietors, they considered that it added 
very much to the safety of the theatre, and they there- 
fore felt themselves justified in undertaking a moiety 
of the expense, the agreement with Mr. Harris being 
that he should pay half the expense of the electric 
lighting. In explaining the accounts, Mr. O’Dowd said 
that during the past year they had paid £1,260 for the 
institution of the electric light, their contract with the 
lessee being that he should pay half of that on the 
completion of the work, but as the work was not com- 
pleted at the time the accounts were made up, his pay- 
ment in respect of it had not yet been received, and 
therefore was not credited in the accounts. The 
proprietors would have to pay down in all about 
£350 more in respect to the electric light and the 
lessee. Mr. Harris would contribute one half. He 
(Mr. O’Dowd) would like to say that in addition to the 
establishment of the light on the stage and the audi- 
torium, they had had it put up in other parts of the 
theatre. 

Major Sharpe, in seconding the motion for the 
adoption of the report, said that he looked with much 
satisfaction upon the installation of the electric light, 
as he considered it added very much to the safety of 
the theatre. 

The report was unanimously adopted. 


THE ZIGANG POLYPHONE. 


It is well known, writes M. Ed. Hospitalier, in La 
Nature, that the vibrating plate of a telephone may be 
made, under the influence of undulatory electric currents, 
with the necessary graduations and modulations, to re- 
produce all the sounds and the tones the most diverse 
in a gamut of the most extended scale, with only the 
slight and almost imperceptible alteration which is due 
to the fundamental sound: of the vibrating plate itself. 
This will not be the case if we make use of the plate to 
modulate the current. We have already had occasion 
to describe M. Zigang’s electric trumpet, in which a 
current being periodically interrupted by the vibration 
of the plate produces a continuous sound of peculiar 
tone. This ‘electric trumpet constitutes an apparatus 
midway between the telephone and the electric bell, 
for which latter it may be substituted with advantage 
in a great number of cases. The first of M. Zigang’s 
trumpets were somewhat disagreeable in sound, and the 
pitch was often ill defined. By rearranging the whole 
system with entirely metallic fittings, by suitably 
modifying the thickness of the plate, its diameter, 
peripheric mounting, the armature mass, the capacity 
of the resonator, and the proportions of the electro- 
magnet, the sound was perceptibly improved. It 
acquired a tone approaching to that of the hautboy, 
one which could be modified to considerable extent 
by a well arranged combination of the various 
organs contributing to its production. But M. Zigang 
aimed at something more. He aimed at _trans- 
forming the monophonic trumpet, which was only 
capable of a single,, with a perceptibly uniform, 
pitch, into a polyphone, or a single apparatus capable of 


emitting several well defined notes. He succeeded in 


-this by turning to advantage the connestion existing 


between the pitch of the principal sound furnished by 
the vibrating plate and the diameter of the latter. The 
following figures illustrate the principal dispositions of 
the apparatus, as well as the mode of putting them in 
action. 

The polyphone is no more than the original trumpet 
formed out of an electromagnet (fig. 1) mounted ‘in 
front of a vibrating plate, to which a soft iron arma- 


Fig. 1.—Z1Ggana’s PontyrHoNne. 


ture, A, is attached. A platinum contact, v, closes the 
circuit of a battery upon the electro-magnet, and breaks 
it as soon as the plate is attracted, in order to establish it 
anew when the plate has recovered its initial position, 
and soon. The sound which is thus emitted is that 
corresponding to the natural vibration of the plate nnder 


Fig, 2.—Exrcution:or!a Musicau:Arr on THE PoLYPHONE: 


the influence of the periodical creation and suppression 
of the currents traversing the electro-magnet. But by 
applying a blunt point. to the plate we immobilise thi: 
entire portion of it comprised betwixt the periphery of 
the plate, which is fitted to the mounting, and the concen- 
tric circle which passes through the point touched. The 
plate thereupon emits an acute sound, which is the more 
acute as the point touched is nearer the centre. By 
touching different parts of the plate it may be made to 
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emit different sounds with a certain correspondence 
between the tones and half-tones of the chromatic 
scales ; so that it is possible to obtain real music. This 
M. Zigang actually did, although the entire extent of 
the instrument was no greater than an octave. Each 
note is struck by pressing a contact button, B (fig. 1), 
with the left hand, whilst with the right we manceuvre 
the blunt point upon the surface of the plate. The 
connected movements are particularly facilitated by 
means of this instrament, upon which the inventor 
has already played several pieces arranged for it 
and for the piano. It would be possible to add 
to the apparatus’ special dispositions allowing of 
the easy realisation of the forte and piano notes. This 
might be done by introducing variable resistances 
into the circuit, either by varying the number of the 
elements by means of a commutator or by introducing 
into the circuit an iron-cored coil so as to modify the 
circuits coefficient of self-induction and thus enfeeble 
or enhance the intensity of the sounds at will. But it 
must not be lost sight of that the pitch of each funda- 
mental sound is a function as well of the electric 
source and the interpolated resistances ; so that the 
position of the contact corresponding to a note of given 
pitch is not always the same, but varies with the in- 
tensity of the sound obtainable, and which fact renders 
the performance somewhat complicated. 

Nevertheless, M. Zigang’s polyphone is an original 
and diverting instrument, and it has appeared to us 
worthy of being presented to our readers, if only 
because of its simplicity and-—of the experiments 
which it enables us to make for the purpose of impart- 
ing and demonstrating not a few of the principles of 
musical acoustics. 


PROF. LODGE ON THE THEORY OF THE 
ELECTRIC WELDING PROCESS. 


By S. ALFRED VARLEY. 


IN the columns of Jndustries of June 27th, there is a 
communication from Prof. Lodge which purports to be 
of the nature of a reply to recent articles of mine 
which have appeared in the ELECTRICAL REVIEW. 

_ It is not without significance that Prof. Lodge should 
have preferred his comments to appear in a journal, 
many of whose readers will, in all probability, not have 
read my articles. 

Prof. Lodge Jays stress upon the fact that when two 

iron bars are welded by electric alternations, the circuit 
is completed in the first instance through a small section 
of iron only, such section becoming gradually increased, 
as the heat electrically developed renders the iron soft 
enough to be forced together mechanically, the whole 
section eventually being brought into electrical contact. 
I directed attention more especially to what was ob- 
served when a solid cylindric bar of iron was heated 
between the jaws of the electric welder, as will be seen 
from the following passage which appears in my pub- 
lished criticism of Sir William Thomson’s paper on Lord 
Armstrong’s accidental experiment :— 
_ In the course of these experiments iron bars of as 
large a diameter as 1} inches were welded, and cylin- 
dric iron bars of various diameters were heated to a 
white heat, a rectangular frame of cylindrical iron, 
forming a continuous circuit,-was also placed in the 
jaws of the welding machine; this arrangement was 
something like a Wheatstone’s balance, there being two 
paths for the current, which became divided through 
two arms of unequal resistance, the shorter conductor 
being only a few inches in length, and the longer one, 
say, four feet. The object of this experiment was to 
show that under such conditions the whole of the cur- 
rent practically passed by the shorter route, which be- 
came raised to a white-hot temperature, the longer one 
being grasped in the hand of a workman all the time 
the experiment was being performed. 


ELECTRICAL REVIEW. 63 


Both Sir William Thomson and Prof. Lodge have 
assumed responsibility in respect to the development of 
the newer theory, and I invited them, on public grounds, 
to refute the main contentions of what I had brought 
forward, if they considered them to be erroneous. In 
my criticism on Sir William Thomson’s paper, one of 
my contentions was, that what was seen to occur, when 
solid iron bars were heated in the electric welder, did 
not suggest in any way a crowding of the currents in 
the outer skin of the bar heated. According to the 
newer theory, when the iron frame forming a con- 
tinuous circuit, referred to in the quotation, was placed 
in the welder, as the passage of the electric alternations 
through the mass involves overcoming inertia, the cur- 
rents should have been crowded into the outer skin 
only, the central portion remaining “ stolidly inert ;”’ 
and further, seeing that the energy transmitted by the 
transformer was great enough to heat the section 
throughout to a white heat, if Sir William Thomson’s 
explanation of Lord Armstrong’s accidental experiment 
be the true one, then the outer skins of the two elec- 
trical paths through which the currents were being 
divided should have been too highly heated for the 
human hand to grasp. 

In the article which has drawn forth this communi- 
cation, Prof. Lodge has confined his comments to the 
electrically heating two iron bars forced together 
mechanically, and I cannot help thinking he has done 
so, because what then occurs is somewhat more com- 
plex, and therefore lends itself more readily to argu- 
ment. 

In the course of my articles, from common sense de- 
velopments of older theory and direct observation, I 
have built up what I consider to be a very complete 
structure, every part of which harmonises with those 
well ascertained laws that are recognised by physicists 
generally. 

The test we have a right to demand is that all de- 
velopments of theory should harmonise with established 
laws, and render clearer what was known previously in 

art. 

What led me in the first instance to oppose a theory, 
our mathematicians claim to be so great an advance 
forward, was the fact that it neither harmonised with, 
nor did it help us to more clearly understand, previous 
observations. I, myself, have reason to be thankful 
for having realised in my youth that two great princi- 
ples—viz., harmony and continuity run through all 
physical phenomena, and any claims I may be con- 
sidered fairly to have, either as a discoverer or pioneer 
of scientific advances, are attributable solely to a clear 
recognition that physical phenomena are all of them 
connected with one another, and that therefore one 
should suspect the truth of anything put forward, how- 
ever plausible at first sight it may seem to be, if it does 
not harmonise with our commonest everyday observa- 
tions. Those who really love knowledge for its own 
sake, and who find a pleasures in mastering the princi- 
ples underlying all physical science, have often an 
intuitive feeling of the direction in which truth lies, and 
the discoveries they make are seldom accidental, they not 
uncommonly see truths a long way ahead, which they 
can look forward to realising, it may be years later, if 
only they are not in the meantime anticipated by some 
one else ; but in these days of so-called advanced ideas 
the great thing sought for in public scientific lectures 
and presidential addresses is the sensational, something 
out of harmony with our humdrum everyday ex- 
perience, and the more sensational it is, and the more 
it lends itself to argument, the more it is liked by the 
scientific talker who reaps a harvest of reflected glory 
by retailing and trumpeting the sensational utterances 
of greater men to audiences only too ready to be 
astonished and amused. 

Those whom Society permits to make sensational 
presidential addresses are. almost invariably men of 
distinction, having a deservedly recognised official 
scientific status, and, if criticised, the orthodox pro- 
ceeding is to fall back upon professorial caste, and 
professional etiquette ; should this fail, the arts of 
sophistry are commonly had recourse to, and exhausted. 
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In what I have published from time to time, since 


the Dr. Mann lectures of. Prof. Lodge were delivered, . 


I have traced the connection between a whole series of 
physical phenomena which mathematical physicists 
have regarded separately, and dealt with, as though 
they were not in any way connected. In this way I 
have been able to get round physical phenomena to 
some extent, and to look at them from several points 
of view, and, as a consequence, I feel that the position 
I have taken up, in respect to the newer electrical 
theory, is a very strong one. I go further than this, 
for I venture to express the opinion that both Sir 
William Thomson and also Prof. Lodge are well aware 
it is so. : 

The accumulated observations of a life largely 
devoted to scientific research has resulted in the de- 
velopment of a very simple theory, which, among other 
things, has enabled me to explain, in a natura] common 
sense way, what at first sight seemed anomalous 
in Prof. Lodge’s “ Alternative Path Experiments.” 
According to my theory, performing a physical act 
involves the overcoming inertia—the overcoming 
inertia involves a transformation of energy, and every 
transformation of energy involves a storage of energy 
in matter to the extent that inertia has been overcome. 
It will be found that by this simple theory all physical 
phenomena can be connected together in a continuous 
chain, and that they can all of them be traced back to 
a simple duality—viz., active or positive energy, and 
inertia or negative energy. The active energy is ex- 
ternal to the matter acted on, and when it becomes 
associated with matter such association is a more or 
less unstable one. Negative energy, on the other hand, 
is inseparable from matter under all known conditions, 
and is the most characteristic feature of matter—viz., 
inertia or weight. 

In all physical acts or transformations of energy, for 
they are convertible terms, the positive and negative 
energies concerned are necessarily balanced, similarly 
as is the case in electrical phenomena, and whenever a 
transformation of energy occurs, the transformation in 
some cases results ina temporary association of positive 
energy with the negative energy of matter only, and in 
others there results a more or less stablé combination. As 
a case in point, interpose a copper conductor in an active 
dynamo circuit, a certain amount of energy then becomes 
transformed into magnetism at the time the circuit 
is closed, and energy will also be transformed into heat, 
the energy transformed into magnetism remains stati- 
cally occluded all the time the circuit is complete, but 
the energy transformed into heat is only temporarily 
and unstably associated with the matter of the con- 
ductor in which it is developed ; in fact, in some cases, 
as fast as energy is being transformed into heat it passes 
out of the conductor by radiation, and in other 
examples, such as electric welding, the heat becomes 
transformed and stored faster than it can escape by 
radiation, and in such cases there is an unstable asso- 
ciation of positive energy with the matter of the 
conductor. 

The transformation of energy into heat in an electric 
circuit is dynamic, whereas the transformation of 
energy into magnetism is a statical occlusion, and in 
all cases where positive energy becomes combined with 
matter, forming a more or less stable combination with 
it, the positive energy is statically occluded. 

When a copper electric circuit is divided, the energy 
which was transformed into magnetism and statically 
occluded at the time the circuit was closed, is parted 
with completely, the copper conductor passing from the 
magnetically polar to the normal condition very 
rapidly, and the energy which remained occluded all 
the time the circuit was complete, becomes now dissi- 
pated through the medium of current developed during 
the act of demagnetisation. If an iron conductor be 
interposed ina dynamo circuit, the transformation of 
energy into magnetism that then occurs will be enor- 
mously greater than when a copper conductor is inter- 
posed ; but when the circuit is divided, the energy 
transformed and occluded as magnetism will be parted 
with much more slowly than was the case with the 


copper conductor, and some of it will be retained ; the 
iron conductor, unlike the copper one, remaining more 
or less permanently magnetised ; and here we have an 
example of a more or less permanent combination of 
positive energy with matter. 

A plating bath is an example where no storag 
of energy occurs, or, to.speak more correctly, where no 
work is done beyond that involved in overcoming con- 
ductive resistance, energy is certainly unlocked at the 
anode to the extent that the anode is broken down ; 
but it becomes transferred to the cathode, where it 
builds up a structure the equivalent of that destroyed 
at the anode. In the case of a storage battery, where 
lead is oxidised, or a low oxide is converted into a 
higher oxide, altogether new structures are reared, and 
a very large transformation of energy occurs, the 
energy transformed becoming statically occluded in 
the new structure produced, which, being a very un- 
stable edifice, readily parts with the positive energy 
entering into its structure whenever the conditions are 
at all favourable for doing so. Structures such as those 
developed in storage batteries are fairly comparable to 
fulminating compounds, which are simply very unstable 
structures, having relatively to their mass a very large 
amount of positive energy unstably occluded. From 
fulminating compounds we may pass to organic matter, 
such as wood or coal, and from organic matter we pass 
on by easy stages to such metals as gold or platina, 
which are very stable structures, and not readily broken 
down. 

The cases cited are a few illustrations of the way 
physical structures, and the forces associated with them, 
are all of them connected, and the simple theory 
developed by me, and published in the columns of this 
Journal, will be found to join them all in a natural, 
common-sense manner. 

The most unstable association of positive energy with 
matter is undoubtedly a statical accumulation in a 
Leyden jar, and the next in order to this is a statical 
occlusion of energy in the form of magnetism in a 
copper conductor closing an electric circuit, for in both 
these examples there is no affinity between the positive 
energy and the matter it is associated with, the accu- 
mulation of energy being maintained solely by 
pressure.” 

Now let a mechanical illustration be briefly con- 
sidered. (1.) Suspend a block of wood by a long 
string, and set it swinging by the hand ; the whole of 
the energy imparted to the block in this way will prac- 
tically take the form of motion, and it will be even- 
tually, but slowly, parted with in the form of heat. 
(2.) Strike the block with a mallet and a percentage of 
energy will be at once converted into heat; but the 
greater percentage of energy transferred to the block 
will still probably be in the form of motion. (3.) Fire 
into the block a rifle bullet whose weight, multiplied 
by the square of its velocity, equals that of the mallet, 
and assume the bullet becomes buried in the wood, very 
little motion will be imparted to the block, nearly the 
whole of the energy associated with the bullet becoming 
transformed into heat. 

Now let us consider what occurs when a Leyden jar 
discharges through an air space and a metal path. 
Energy accumulated as statical charge may be fairly 
regarded as a projectile unhampered by weight, whose 
speed under mentally conceivable conditions is in- 
finitely greater than that of any rifle bullet, the time 
occupied by a Leyden jar in discharging being deter- 
mined solely by the conditions that prevail in the path 
of discharge. Energy in the furm of a statical elec- 
trical charge requires a path much in the same way as 
a fluid does, and space devoid of matter opposes as 
impenetrable a barrier to its passage as a solid mass of 
metal does to the flow of water; the path of discharge 
consists of an air space and a metal conductor, and as 
there is a great deal more matter in the metallic con- 
ductor than there is in the air space, and as inertia 
increases as the mass, it is in the metallic portion of the 


* The rate at which a copper circuit demagnetises, is deter- 
mined by the conductive resistance of the circuit. 
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path that inertia is chiefly encountered, and where the 
transformation of energy mainly occurs. 

The vehicle of transmission of a Leyden jar discharge 
is the electricity of the path itself, and if due allow- 
ance be made for the fact that neither energy nor its 
vehicle possess weight, then it will be found that a 
Leyden jar discharge comports itself in respect to 
metallic conductors very similarly to that described 
in reference to the mechanical illustration. In the 
mechanical illustration a much larger percentage of the 
energy was transformed into heat when the bullet was 
fired into the wood, than was the case when it was 
struck with a mallet ; and so, also, a much larger per- 
centage of the energy of a Leyden jar discharge, if of 
very high potential, becomes transformed into mag- 
netism developed in the metallic conductor than would 
occur if the same amount of energy were statically 
accumulated in condensers having a much larger sur- 
face than the Leyden jar, and in which case the poten- 
tial of the energy, and the rate of discharge through the 
paths, would be greatly reduced. - 

I have in previous articles emphasised the fact that 
the energy of a statical charge is a limited quantity ; 
and if I am right in maintaining that overcoming 
inertia in a metallic conductor is simply a transforming 
of energy into magnetism, then it follows as a truism 
that the greater the mass in the conductor the larger 
the percentage of the energy that becomes so trans- 
formed ; and, further, that the magnetism developed, 
however large the conductor, can only approach to, but 
never exceed, the total amount of energy accumulated 
in the Leyden jar. 

If only the continuity which runs through all phy- 
sical phenomena be recognised, I think it must be seen 
how naturally what is observed in connection with 
Leyden jar discharges through metal paths falls into 
its proper place. 

With the assistance of the newer development of 
electrical theory, Prof. Lodge has not been able to give 
a clear and intelligible explanation of his own “alter- 
native path” experiments. My theory, on the other 
hand, not only explains Prof. Lodge’s recorded obser- 
vations in an understandable manner, but they become 
so plain and simple, that I have felt myself warranted 
in predicting that certain results will be obtained, if 
the alternative path experiments be repeated under 
certain conditions which I have specified. Now, if I 
can not only explain, but can also predict, where mathe- 
maticians cannot even explain, then it follows that my 
simple theory is a much more serviceable one than a 
complex theory, demanding the highest mathematics 
for its development. ; 

My theory has been developed from direct observa- 
tion and common sense reasoning, and I have shown 
in the course of my articles, that it has a much wider 
application than simply dealing with the experiments 
exhibited in connection with Prof. Lodge’s lightning 
conductor papers. I have analysed inertia, which, as 
far as I know, no other physicist has ever even attempted 
todo. I have also, in no small degree, analysed the 
composite phenomena grouped together by mathema- 
tical physicists under the common term self-induction, 
and I have dealt also with the phenomena covered up 
_by the term hysteresis. 

In the analysis I have given of self-inductive phe- 
nomena, I have limited the term self-induction to the 
mutual induction between magnetised molecules on 
one another, and in my criticism of Thomson’s paper on 
Lord Armstrong’s accidental experiment. I called 
attention to certain matters in connection with electric 
welding, which I said I considered mathematicians 
could fairly claim as qualifying what was observed, 
and I pointed out that as iron looses its susceptibility 
to magnetism at a red heat when iron is raised to such 

. temperature, the magnetic induction between molecule 
and molecule should cease, and therefore the inertia 
resistance opposed to rapid alternations in the direction 
of tbe electric currents should become very much re- 
duced when a bar of iron in the welder reaches a red 
heat. Now I believe I am the only one who has 
pointed this out, and I was able to do so because of the 


analysis I had made of the self-inductive phenomena 
which occurs in closed electric circuits, and which, as 
far as I know, no mathematical physicist has ever at- 
tempted to make. I am sorry to have to say it, but 
Prof. Lodge seems to me to have taken advantage of 
what.I am the only one, I believe, who has called at- 
tention to, without giving me the credit for it, but the 
giving me credit for the accomplishment of scientific 
work is what certain of our physicists find it so difficult 
to do. I have not been trained in the orthodox schools, 
and I seem to be considered out of the pale of sectarian 
scientific salvation. -The gist of Prof. Lodge’s com- 
ments, which appears in Jndustry, relates to the reduc- 
tion of self-induction which I suggested (in my criti- 
cism of Sir William Thomson’s paper) would be 
found to occur after the iron bars had reached a red 
heat, but which has not yet been verified by experi- 
ment. 

I venture to express the opinion that the newer (e- 
velopment of theory is fundamentally unsound. Max- 
well, its originator, has been credited with having suc- 
cessfully reduced all electric and electro-magnetic phe- 
nomena to stresses of the ethereal jelly ; in other words, 
to stresses of a hypothetical entity, of whose existence 
there is no veal proof, and therefore the ultimate basis 
of the newer theory is hypothesis pure and simple.* 

I cannot help thinking that some of our mathema- 
ticians would do well to take to heart the story handed 
down in reference to Archimedes. Archimedes under- 
took to move the earth, if only a base outside it were 
given him ; the base he required was not forthcoming ; 
that being so, we may be very sure he never wasted his 
time attempting to move the earth. Mathematicians, 
be they ever so able, can no more build up sound theory 
without an absolutely sound basis, than Archimedes, in 
the absence of a base, could move the earth. At the 
risk of being considered dogmatic, I venture to go 
further than this, and to express the opinion that the 
basis of all man’s thevries must be a material one, that 
is to say, the basis of theory must consist of direct ob- 
servations associated with matter. We know just a 
little about matter and the forces associated with it, and 
no more, and what we do know has been learned from 
observation. Sir Isaac Newton never attempted to 
define gravity, he simply observed gravity’s laws, the 
dogmatic utterances of Nature, and these utterances, not 
hypothesis, gave him a basis absolutely sound, which | 
his mathematical ability was able to turn to splendid 
account. The great work associated with Joule rests 
ultimately on direct observation, and the same can be 
said of the mechanical theory of heat, whose basis was 
the observation, that when atmospheric air or other-gas 
performed work in the act of expanding heat dis- 
appeared. No man can explain why this is 80; it is 
simply a dogmatic utterance, and the ultimate basis of 
all true science consists of the dogmatic’ utterances of 


'* If any physicist could have evolved a true hypothesis, it will 
be generally admitted that Maxwell could have done so, but it 
passes the wit of any man to do this; the writer has a lively re- 
membrance of the only time he had the pleasure of meeting Max- 
well and discussing magnetism with him; had the writer not been 
aware he was speaking with the great physicist, Maxwell’s large 
dreamy eyes and general physiogomy would have suggested the 
poet rather than the mathematician. With regard to the exist- 
ence of the hypothetical medium, ether, the writer admits the 
necessity of some such assumption. As far as observation goes, 
no communication between matter and matter can occur, except- 
ing through a medium, and such medium, as far as can be seen, 
must be of the nature of a material one. Energy, when associated 
with electricity, requires a path, and evidence is forthcoming 
which seems to necessitate a medium of some kind for magnetism 
to be transmitted ; that being so, it seems a fair inference that a 
vehicle is necessary for the transmission of energy; in any case, 
our imperfect knowledge renders such an assumption almost a 
necessity ; but if an attempt be made to define the nature of the 
medium which has to be mentally conceived, it will be found that 
the medium must be-assumed to possess both positive and negative 
qualities at one and the same time, and such a conception makes 
as large a demand on our credulity as the Athenasian Creed itself. 
As we cannot altogether dispense with mental assumptions, it is 
legitimate enough to avail ourselves of them; but the writer’s con- 
tention is that it should never be lost sight that they are mere as- 
sumptions, which cannot possibly form a base on which a scientific 
structure can be sately reared. 

Cc 
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Nature, which we become acquainted with only by 
observing. The human intellect is very limited. It is 
equal to observing and building up observations, but it 
cannot create ; and it does not seem capable of travel- 
ling, with safety, outside the limits of matter; and 
further, all science, if only completely grasped, can 
be explained by common sense reasoning, which, unfor- 
tunately, school training has a tendency to cripple. 

If anyone will perform the task of carefully going 
through “ Modern Views of Electricity,” which is not 
the easiest of reading, he will find the newer develop- 
ment of theory to consist of a-series of hypotheses, 
resting upon one another, and resting ultimately on 
hypothesis also, and every one of these hypotheses is 
taken for granted as being absolutely true. 

Sir William Thomson, addressing a body of engi- 
neers as their President, not only told them that electric 
alternations were confined to the outer skin of a con- 
ductor, but he told them the actual depth they would 
enter under conditions he specified ; in this address 
Sir William overlooked altogether the transformation 
of energy into magnetism, and its subsequent transfor- 
mation into current during the demagnetisation which 
occurs between each alternation. I have pointed out 
in my articles that the current produced by the de- 
magnetisation of a conductor is developed throughout 
the whole section, and is at asomewhat higher potential 
in the centre, and if I be right in my contention that 
transient currents pass through the mass of the con- 
ductor, then the energy transformed into magnetism 
and subsequently into current, whenever rapid alterna- 
tions are transmitted, must represent a very considerable 
percentage of the energy. , 

Sir William Thomson cannot deny that the currents 
produced during the act of demagnetisation of an elec- 
tric circuit are developed throughout the mass of the 
conductor ; but according to the newer theory, there 
-would be but little transformation of energy into mag- 
netism, and, possibly, Thomson regards the current so 
produced as a negligible quantity, and considers that 
what transformation occurs between each alternation is 
covered by the term hysteresis. I am very sorry the 
word hysteresis has come into common use; I believe 
the term is due to Prof. Ewing, for whom I have the 
greatest respect, and to whom I have the best of 
reasons for feeling indebted. My reasons for objecting 
. to the coining of terms is that they are too often 
employed to cover up problems, and to decently bury 
what ought to be faced. I do not want to claim more 
than I have a right to; but I think I have given a 
generally correct explanation of what occurs in a con- 
ductor when rapid alternations are being transmitted, 
and which the term hysteresis, as I understand it, 
covers, but does not attempt to explain; in any case, I 
have discussed the matter, and that is something. 

A Leyden jar discharge through a metallic conductor 
is undoubtedly the most transient electric current we 
are familiar with, and therefore inertia phenomena 
should be accentuated in the highest degree when a 
Leyden jar discharge takes place through a metallic 
path. Now, I should like to ask Sir William Thomsom : 
(1) What evidence he can produce that the transient 
current of a Leyden jar discharge through a conductor 
of large section is confined to the outer skin ? (2) What 
evidence is there forthcoming which goes to show that 
electric alternations transmitted by a transformer 
through solid cylindric iron bars are crowded into the 
outer skin. 

I do not think (1) that it can be a matter of conten- 
tion that in the alternative path experiments the B 
spark arises out of the demagnetisation of the path, L ; 
(2) that the recorded observations of Prof. Lodge 
demonstrate that the discharge of a Leyden jar is 
completed in a less time through a No. 1 B.W.G. 
copper wire than through a No. 19 copper wire, the 
section of which is 100 times less than that of a No. 1 
B.W.G. wire ; (3) that the B spark is greater with the 
No. 1 wire than with a No. 19 wire ; (4) that the spark 
at B, being due to current developed by demagnetisa- 
tion, the greater spark observed in the case of the 
thicker wire indicatesa greater transformation of energy 


[JuLY 18, 1890. 


into magnetism at the time of discharge, and this must 
be taken as demonstrating that the discharge passed 
through a larger mass of matter, for it seems clearly 
evident that if the discharge were confined to the outer 
skin of the conductor only, it would pass through a 
a thinner skin in the case of the larger conductor on 
account of its greater surface, and the spark at B would 
have been less, instead of being greater, as it was found 
to be by Prof. Lodge. < 

The alternative path experiments.of Prof. Lodge— 
explained as they are, without any straining, by my 
simple theory—seem to me to prove my contention up 
to the very hilt. 

Prof. Lodge cannot possibly object to his own ex- 
periments, and I assume Sir William Thomson accepts 
the recorded observations of Prof. Lodge in connection 
with these experiments. Now I should like to ask 
Prof. Lodge, and also Sir William Thomson, whether I 
have not made a fair analysis of the “alternative path ” 
experiments ; and I would further ask these two dis- 
tinguished physicists, who have assumed responsibility 
in respect to the newer development of theory, on 
public grounds, not to maintain silence. I do not like 
to think that either Sir William Thomson or Prof. 
Lodge can have any other desire than the development 
of scientific truth ; and I ask them, therefore, to meet 
me frankly and straightforwardly. My main conten- 
tions are plain enough, and admit of plain answers ; 
and I do hope, if I am honoured by criticism, such 
criticism will not be confined to the outer skin of my 
arguments. ; 


STENO-TELEGRAPHY. 


UNDER the name of steno-telegraphy, Mr. G. A. Cas- 
sagnes designates a new telegraphic system, founded on 
the combination of mechanical stenography with tele- 
graphy. 

The apparatus is an adaptation of the stenographic 
machine of Michela in which, by means of 20 signs 
and their combinations, all possible phonetic sounds 
can be represented. As soon as spoken, the words are, 
so to say, decomposed by the ear of the operator at the 
key-board ; the graphic representation of syllables is 
printed in small distinct lines on a tape of paper, and 
there only remains afterwards to read these lines from 
left to right to reproduce the language spoken, whatever 
it be. It is stated that an operator can, after about six 
months’ practice, stenograph from 150 to 200 words per 
minute in a language with which he is familiar, which 
is more than is necessary to follow the fastest speaker. 
Fifteen days are said to be sufficient to learn to read 
the tape fluently. 

M. Cassagnes’s invention has for its object to repro- 
duce at a distant station the stenographic tape that 
Michela’s machine produces, im loco, and at the same 
speed. The object is effected with a single wire and an 
arrangement of the multiplex system in which the La 
Cour phonic wheel plays such an important part, the 
La Cour method of synchronism being adopted. 

The distributor with its trailing arm has 20 sectors, 
or groups of sectors, each corresponding to one of the 
20 signs referred to. 

A large number of practical experiments have been 
made ‘with the apparatus on looped wires (properly 
arranged with earth connections), and also on direct 
wires with the instruments at the ends of the wires 
between Paris and Lille, the route followed being 
circuitous, and the greatest length 770 kilometres. In 
all cases the results are stated to have been most 
successful, the output of work being very much greater 
than that obtained on the ordinary telegraphic system. 

We must remark, however, that with the apparatus 
arranged to work as an automatic system, 7.¢., using 
perforated tapes, the maximum speed appears to have 
been 400 words a minute which is quite equalled in’ 
this country by the Wheatstone automatic system, with 
its less complicated mechanism, 


JULY 18, 1890.] 


THE TELEGRAPHIC JOUBNAL AND 


ELECTRICAL REVIEW. 


67 


__ LL SSS... ____.__. Te 


ELECTRICAL ENGINEERS AT EDINBURGH. 


ABouT 70 members of the Institution met in the 
phonograph room of the Exhibition on Tuesday last 
to hear papers read. Dr. Hopkinson, in his capacity as 
Chairman, expressed satisfaction at seeing a good 
number of members present to enjoy the kind hospi- 
tality of the Executive Committee of the Exhibition. 

At the commencement of the business the secretary 
announced that Sir Archibald Campbell would be 
pleased to see any members of the Institution at his 
works on the Clyde. Several gentlemen of Edinburgh 
were also anxious to receive members of the Institution 
as guests, an anxiety which would doubtless be relieved. 

Dr, Walmsley read a paper on some of the chief 
features of the Exhibition, a subject exhaustively 
treated in the pages of the REVIEW. Mr. Bennett 
followed with a paper on “ Foreign Currents in Tele- 
graph and Telephone Lines.” 

In the evening the Executive Council gave their 
reception in the Concert Hall tothe members. Several 
articles and scientific instruments were specially ex- 
hibited. 

The meetings were resumed on Wednesday morn- 
ing, Mr. W. H. Preece in the chair. The paper on 
“ The Working Efficiency of Secondary Cells,” was, in 
the absence of Prof. Ayrton, read by Mr. Lamb, one 
of the joint authors. A discussion followed, which we 
shall publish at the end of the paper, which we partly 
produce in this issue of the REVIEW. 

After the reading of the papers, a party of the engi- 
neers and friends left in the afternoon for Queens- 
ferry, to view the Forth Bridge. The male portion 
alighted from the train at north end and walked over 
the bridge. Reaching the other side a launch was 
chartered which conveyed the whole party under and 
about the bridge. It is needless to say, the structure 
was generally admired. 


THE TELEGRAPH CLERKS AND THE 
NEW SCHEME. 


WITH a praiseworthy alacrity which has probably 


astonished even their best friends, and which is generally’ 


considered foreign to the deliberations of that adminis- 
trative body, the Lords of the Treasury have con- 
sidered, sanctionéd, and returned to the Postinaster- 
General the recommendations submitted to them by 
him, and which have for their object the general 
improvement of the position and prospects of telegraph 
clerks in the service of the Crown. 

The provincial readjustment has, it is stated, given 
satisfaction in various quarters; but it would be pre- 
mature to judge of the general feeling at so early a 
period, more especially as its application has yet to be 
effected. We may, therefore, take the reported pro- 
vincial approval as being at present largely prospective. 
Dealing with the proposals which immediately concern 
the numerous and ever-increasing staff at t!.e Central 
Telegraph Department, London, we find that the Post. 
master General’s offspring has been presented to them 
without a head. This has probably got knocked off, or, 
as the official phrase has it, been “ delayed in transmis- 
sion ’—whether designedly or not, we cannot say. But 
the fact remains, and, to put it in a simple way, it is a 
column lacking its most interesting and characteristic 
feature—namely, its capital. 

We cannot but admire, as we are sure all telegraph 
clerks will appreciate, the thoughtful, considerate, and, 
we feel inclined to add, generous spirit with which the 
base and trunk of the Postmaster-General’s work have 
been invested. 

In this direction we observe that where leave 
cannotbe granted on Bank Holidays, extra pay will 
be awarded. The official intimation of this, as of 
Several other points in the scheme, is vague and 


ambiguous to a degree. This may be due to hasty 
drafting, together with a desire to give immediate in- 
formation to the staff ; at all events, it is to be hoped 
that it has not been intended asa suitable adjunct to 
the missing “ capital,” to which we will refer more fully 
hereafter. F 

The ambiguity of this document is probably also the 
cause of the more important announcements contained 
therein being received with, as we hear they have been, 
dissatisfaction and distrust. 

Another generous concession, and one for which 
telegraph clerks will not fail to heartily thank the 
Postmaster-General, is that all overtime shall be paid 
for at what is known as “ rate and a quarter.” Knowing 
as we do that through a heavy—nay, almost a neces- 
sitous and often unforeseen—demand on the one hand, 
and, generally speaking, a ready response on the other, 
much extra time has to be performed, we cheerfully 
recognise both “ just and generous” consideration here. 
This, and the Bank Holiday arrangement, will be com- 
mon to the whole service. 

Provincial clerks will be paid overtime for Sunday 
work, an emolument always given to London men. In 
a somewhat uncertain manner it is stated that annual 
leave will remain as before, and we accept this as 
meaning that clerks receiving £150 per annum and 
upwards will receive one calendar month’s leave. 

There is a reasonable possibility that clerks, in a 
seale which extends to £160, are entitled to the same 
period. 

The leading features of the scheme, however, are the 
monetary reforms. 

Clerks in the second class will, after a period of pro- 
bation, say, about two years, go from £45 or £46, by 
£6 per annum, to £110—old maximum £100, by £5— 
£110 after 14 years’ service ; certainly not a dazzling 
prospect! Ist class, £110 to £160, by £6, an increase 
of £20 0n old maximum. We find that a first-class 
clerk will have served 22 years and upwards for this 
sum, unless in the earlier stage some encouragement, 
in the shape of double increments, is forthcoming. 
We do not think him likely to appreciate his position, 
and for reasons which will require little explaining. 

We have already said that the Postmaster-General’s 
column lacks its capital. The official announce- 
ment refrains from holding out any prospect whatever 
as to a first-class clerk’s promction to the senior class. 
The case of the senior class, as at present constituted, 
is under consideration, and the most adverse rumours 
are in circulation. Many first-class clerks, who have 
been told that they are “ worthy of every encourage- 
ment,” have already been waiting two, and in some 
cases, nearly three years at the top of their class at 
£140. They bave seen colleagues with no more, 
and a few with considerably less service promoted 
to the next or senior class. These latter will attain 
Mr. Fawcett’s maximum of £190. The former, 
who had been contemporary with them, through 
being what is officially termed “unlucky,” will, 
after 25 years’ service and upwards, find themselves in 
receipt of £160, and with absolutely no prospect beyond 
that figure held out to them. The Postmaster-General’s 
decision with reference to the scheme is the “ capital ” 
to the “column.” His decision being withheld, though 
even briefly, robs his labours of what should be their 
crowning glory. We can see here why the staff have a 
dislike to receiving schemes by instalments. It is to 
be hoped, in the interests of the public service and also 
of its servants in the Telegraph Department, that a fair 
and free prospect of at least attaining Mr. Fawcett’s 
maximum of £190 or, better still, £200, will be given 
to all meritorious and deserving men. 

As we have already said, much in the Postmaster- 
General’s scheme commands our unqualified praise, and 
we recognise therein consideration and even sympathy 
for the more ordinary privileges and comforts of the 
telegraph clerks as a working body both in the concrete 
and the abstract. 

The delay in dealing with what we have termed the 
“ capital” question will be happily incurred, provided 
it results in what we trust will be a just and liberal 
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recognition of the claims of the hundreds upon 
hundreds of telegraph clerks who are anxiously and 
earnestly awaiting the creation of what is commonly 
known as a “reasonable prospect.” Such .a step would, 
we feel assured, set the seal to the Postmaster-General’s 
work, his reward would be found in the spread of a 
gradual, yet, nevertheless, general and abiding content- 
ment throughout the service, agitation would have 
only one object—to languish and die—the lack of 
cheers and excess of jeers. of which we have heard 
far too much on recent occasions—as we have also of 
the “violent assault” case, to which we merely refer, 
and which has, we imagine, been distorted and ex- 
aggerated beyond all reason—would give place to a 
hearty and earnest union of interests, tending to the 
advantage and satisfaction of the public, and the com- 
mercial success and progress of the telegraph service, 
throughout the country. 


NOTES. 


Newry and the Light.—The Town Commissioners 
have refused their consent to the application of the 
Irish House-to-House Electric Light Company to light 
the city. 


Sheffield Lighting,—A special meeting of the Town 
Council has been called to consider applications by 
electric lighting companies. The Sheffield Independent 
suggests that the council should itself apply for powers. 


Weymouth Lighting.—Messrs. Latimer Clark, Muir- 
head & Co., London, intend to apply to the Board of 
Trade in the next session of Parliament for a provisional 
order to supply electricity in the town. 


Proposed Electric Lighting at Worthing.—The 
Laing, Wharton and Down Construction Syndicate, 
Limited, notify their intention of applying for a provi- 
sional order enabling them to supply the electric light 
within the jurisdiction of the Corporation of Worthing. 
The local authority has referred the subject to a com- 
mittee, who will recommend whether the application 
shall be assented to or opposed. 


Competitive Electric Lighting at Southampton,— 
Several companies are in the field anxious to obtain the 
necessary orders to enable them to supply the electric 
light within the Borough of Southampton, among them 
the South of England House-to-House Electricity Com- 
pany, the Electric Installation and Maintenance Com- 
pany, the Southampton Electric Light and Power 
Company, and the National Electric Supply Company. 
The Town Clerk has. written to these rival companies 
informing them that it was: not at all probable that the 
Corporation would assent to their applications ; and the 
House-to-House Company has replied that in the event 
of the Corporation deciding to undertake the supply of 
the electric light, it would not proceed with its pro- 
visional order, but offer the eed every assistance, 

Electric Lighting at Brighton,—At a special meet- 
ing of the Brighton Town Council on Thursday, con- 
tracts for the erection of buildings for an electric light 

enerating station and for other works, were ordered to 
be entered into forthwith. Alderman Ewart said that 
the electric lighting scheme was the beginning of an 
enterprise which would make Brighton more popular 
than ever. The sooner every hotel, lodging house, and 
the important thoroughfares were lighted by electricity, 
the better it would be for the town. 

Pertinent questions are being asked with reference 
to the tenders for supplying the electrical plant in 
Brighton. In one instance, that of dynamos, the highest 
tender was £11,946, and the lowest £6,975. Why this 
difference queried Col. Tester? It is also suggested 
that the successful contractors were unduly favoured 
by the Lighting Committee’s engineer. 


Exeter and the Electric Light.—There was a dis- 
cussion at the last meeting of the Exeter Town Council, 
anent the desirability of the corporation undertaking 
to supply the “light of the future” to the inhabitants, 
instead of allowing private companies to establish a 
monopoly in the city. The Devonshire Electric Light 
and Power Supply Company, Limited, has given notice 
of its intention to apply for a provisional order, and 
in view of this, it was decided to appoint a committee 
to consider the desirability of the corporation taking 
steps to obtain the necessary electric lighting powers. 


Berlin Lighting.—Notwithstanding the satisfactory 
arc lighting in the Kaiser Wilhelmstrasse and the 
Unter den Linden, it is not, says the Hlectrotechische 
Echo, intended to extend the public electric lighting 
for the reason that the perfection of gas lighting pro- 
duced by competition is expected to give the same 
result with less cost. 


The Lighting of Dusseldorf. — A central electric 
station proposed for the town was to have had a 
capacity of 10,500 lamps of 16 candle-power, but owing 
to the demand it is decided to enlarge the scheme to a 
capacity of 18,000 lamps, and new tenders are invited. 
Most of the tenders sent in were for continuous current 
with accumulators. 


Woolwich Lighting.—The Woolwich Electric Com- 
pany and the London Electric Supply Corporation have 
both notified to the Woolwich Local Board of Health 
their intention of applying to the Board of Trade for 
provisional orders to light Woolwich by electricity. A 
special day is to be devoted to consider the applica- 
tions. There appears a disposition’ amongst the mem- 
bers of the board to favour the local company. 


Canterbury Lighting.— By a majority of one the 
Canterbury Corporation has resolved that pending the 
granting and confirmation of the provisional order to 
be applied for by the council, application be made to 
the Board of Trade, authorising the council to supply 
electricity for public aud private purposes within the 
city. If the licence be granted, it is proposed to com- 
mence operations at once. 


Electric Light at Bridlington.—The Laing, Wharton 
and Down Construction Syndicate has fitted up the 


- Prince’s Parade at Bridlington with 1,200 candle-power 


arc lights. The lamps were working for the first time 
on Saturday last before a Bay and fashionable assem- 
blage. 


Croydon Lighting.—The Corporation of Onsrden has 
decided to apply for parliamentary powers, with the 
intention of selling its rights or not, as it pleases, to a 


_ company. 


Leamington Lighting.— The worthy folks of Lea- 
mington still appear to. have a very bad impression of 
the electric light, Mr. Crowther Davies, at a council 
meeting, characterising it as ‘eminently unsatisfactory.” 


Winchester Lighting.—Tenders are invited for light- 
ing the city and municipal buildings by electricity. 


Breaking Telephone Insulators,—Six Birmingham 
boys have been fined 5s. each for damaging wires and 
insulators belonging to the National Telephone Com- 
pany at Smethwick. About 150 insulators were broken, 
and serious interruption caused to the service. Over 
12,000 insulators had already been broken in this way. 


Sensational Reporting.—In describing an accident 
at the Californian Electric Light Company’s Works, a 
San Franciscan reporter states that “the volts (big 
fellows, weighing 20 lbs. each) whizzed through the 
air with the velocity of cannon balls, and buried them- 
selves in the walls of the establishment. One man was 
injured, though not seriously.” A New York exchange 
suggests that he may have been hit by one of the flying 
volts. 
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Laying of the Tory Island Telegraph Cable,—On the 
evening of Wednesday, the 9th inst., at 7.30 p.m., the 
opposite ends of the telegraph cable between Tory 
Island and Pollaguill, on the mainland, were brought 
together and united. From that moment the long- 
talked of project of telegraph communication between 
Tory Island and the mainland had become a reality, 
and the “ Sentinel of the Atlantic”. is now connected 
by telegraph with every shipping office in the British 
Isles. The contractors with Lloyd’s for this work are 
the India-Rubber, Gutta-Percha and Telegraph Works 
Company, of Silvertown, London. The steamer Buc- 
caneer was in charge of Captain D. Wilson Barker, 
R.N.R., the expedition being under the direction of W. 
H. Gray, Esq., engineer-in-charge, with Mr. Edward 
Stallibrass, assistant engineer, and Mr. J. Schneider, elec- 
trician. The cable is one of special construction. The 
shore end extends about a mile at each end, and weighs 
17 tons to the mile. It has two cores and two sheath- 
ings of galvanised wire, with an outside protection of 
hemp cords and bituminous compound. ‘The cores are 
protected against insects by brass tape. The main or 
deep-water cable weighs about 74 tons per mile, and 
has but a single sheathing of wire. The underground 
or Tory Island end of the cable weighs about two tons 
to the mile, has one sheathing of galvanised wire, and 
has a protection of tarred cotton tape. In order to 
inform passing ships of the telegraph line, and as a 
protection against vessels casting anchor over it, one 
large buoy is placed over the cable about a mile south 
of Tory, having on it the word “Telegraph” in con- 
spicuous letters. Nothing remains but to complete the 
arrangements for laying the land-line on Tory. Full 
directions have been given by Mr. Gray to have this 
work accomplished, and an officer from the Post Office 
is also making preparations for the erection of poles 
and connecting the wire between Pollaguill and the 
telegraph office at Dunfanaghy. By the kind permis- 
sion of Mr. Gray and Captain Barker, a number of 


ladies and gentlemen at Dunfanaghy eagerly availed: 


themselves of the rare opportunity of witnessing these 
scientific experiments in electricity, and the practical 
routine pursued in laying deep-sea telegraph cables, 
and at the same time of seeing Tory Island, and while 
on board the Buccaneer the visitors were most hos- 
pitably entertained by the officers engaged in the expe- 
dition. 


Tenders Wanted.—Tenders for the electric lighting of 
Stockholm are invited, the same to be sent to the 
Director of Gasworks, Stockholm, by September Ist. 
Particulars may be seen in our advertisement pages. 


Electric Traction.—Money, in announcing the forma- 
tion of two more electric traction companies, says that 
until the traction companies agree to work by electri- 
city a good stretch of line, nothing but experimental 
and commercially unsuccessful short lines will result. 


A Gaulard Monument,—A statue to the late M. 
Gaulard will be inaugurated in the course of the month 
at Lanza, Turin. Gaulard will be represented crowned 
with laurel and oak leaves, and at his feet will be 
sculptures in low relief, emblematical of his achieve- 
ments in the domain of electricity and of his untimely 
Plat The monument is by Cesare Biscarra, of 

urin. © 


The Electric Welding Company.—The Stock Ezx- 
change understands that this company, when brought 
out, is likely to be attacked by the electrical papers 
on the ground of over-capitalisation. Our contempor- 
ary is not far out in its calculations. 


Electric Traction in the States.—The Spring Garden 
Avenue Street Car Line, of Pittsburgh, is going to be 
turned into an electric road. 


Personal, — We have received an intimation that 
Mr. John Pearce has commenced business as an 
electrical engincer at 182, West Regent Street, Glasgow. 


Secondary Batteries.—The paper on “the Working 
Efficiency of Secondary Cells,” by Messrs. Ayrton, 
Lamb, Smith and Woods, read at the Edinburgh meet- 
ing of the Institution of Electrical Engineers, contains 
much valuable information. There is little in the 
paper, however, which has not been said before, but it 
must be conceded that the authors have treated several 
important points in a most exhaustive manner, and they 
have furnished experimental proofs on certain phe- 
nomena concerning which much doubt has hitherto 
existed. We must congratulate Prof. Ayrton and his 
assistants upon the thorough manner in which the task 
has been performed. 


The Central London Railway Bill.—The Committee 
of the House of Lords has decided that the preamble 
of this Bill “is not proved.” 


Wimbledon Lighting.—It appears that the Wimble- 
don ratepayers do not take kindly to a circular and 
accompanying form which Mr, Arthur Holland, chair- 
man of the electric lighting committee, is sending: to 
probable users. A letter in the Wallington Herald, of 
the 12th inst., from Mr. A. Ward, throws much light 
upon the matter. 


The Old and the New.—The Old Hall, which now 
forms a portion of the works of Messrs. Clarke, Chap-' 
man & Co., of Newcastle, is the house described by' 
Charlotte Bronté in her famous novel, “Jane Eyre.” 
The place is now virtually the firm’s lamp factory, and 
in the entrance there is fixed and in use what is said to 
be the largest incandescent lamp in existence. 


Fire Office Rules——Mr. John B. Verity writes as 
follows :—‘ I venture to trespass on your valuable 
space in reference to a matter which is engaging a con- 
siderable amount of attention amongst elzctrical con- 
tractors at the present time, viz., Fire Office Rules. 
Formerly most contractors carried out their work as 
nearly as possible in accordance with the Phenix Rules, 
but now every fire office has a special set of rules for 
electric lighting on its own account. This was, of 
course, to be expected, as competition among insurance 
offices is as keen as in any other business. Whatisthe 
electrical contractor to do? In an important installa- 
tion the building and contents are often insured in 
three or four leading offices, all of whom ask if the 
work has been carried out in accordance with their— 
particular rules ; and how can this possibly be done 
when the rules vary in important respects? It 
seems to me that the sole remedy is for the electrical 
contractor to work carefully in accordance with the 
rules laid down by the Institution of Electrical Engi- 
neers. If these rules are considered insufficient in any 
particular respects, contractors will soon hear of it, and 
where there is any consensus of opinion, a report should 
be made to the Institution, and a periodical revision of 
the rules undertaken by a committee. This, I believe, 
would do away with the present hopeless condition of 
affairs, when a surveyor from one leading office ex-_ 
presses great satisfaction with work one day, and the’ 
next day a surveyor from another equally important 
office swoops down and harasses the contractor by de- 
manding alterations which can best be described by 
F.A.D. in capitals.” 

Edinburgh Tramways,—The question as to the future | 
management of these tramways is beginning to arouse © 
public interest. We may yet possibly see electric 
traction advocated. 


Connoisseurs from Bristol.—The Bristol Electric 
Light Committee has been prowling about in the small 
hours of the morning, under the guidance of Mr, 
Preece. Several stations, including Brompton, Sardinia 
Street, Manchester Square, and Deptford were visited, 
and Mr. Preece’s house was eventually invaded, the 
committee leaving town with the impression that 
electric lighting is, at the best, 25 per cent dearer than 
gas. 
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Lighting Newspaper Offices——The offices of the 
Sportsman, in all departments, have been fitted with the 
electric light, in a manner most satisfactory to the 
proprietors of that journal, by Messrs. Arthur B. Gill 
and Co, 


A New Insulator.—The Kinetic Engineering Com- 
pany sends us the following :—“ With reference to the 
paragraph in your last issue upon what is termed a new 
type of Berthoud-Borel cable, kindly permit me to say 
that not only has no such type of cable ever been 
manufactured by the Berthoud-Borel factory, but that 
no one connected therewith would ever dream of using 
such substances as celluloid or tarred hemp for the pur- 
pose of cable insulation.” 


The Bermuda Cable.—A New York telegram of last 
Friday states that communication by submarine cable 
between the Bermudas and Nova Scotia has been satis- 
factorily established. The first cablegrams were inter- 
changed between Halifax and the Bermuda station the 
previous day. 


The Halifax and Bermudas Cable Company.—The 
following is a copy of a telegram received by the chair- 
man from the Governor of Bermuda :—“The Chair- 
man of the Halifax and Bermudas Cable Company, 
London—Many thanks for your message. I warmly 
congratulate the company on the successful laying of 
their cable, and sincerely wish them every prosperity. 
—NEWDEGATE, Governor, Bermuda. 


Telephonic Communication between London and 
Provinces,—Last Friday afternoon a wire to London, 
which was ompleted late the previous night, was 
tested at the offices of the National Telephone Com- 
pany, Faulkner Street, Manchester. Alderman Thomp- 
son, who was attending a meeting of the directors 
of the company at the Cannon Street Hotel, in London, 
and other gentlemen held conversations with re- 
presentatives of the Press and others in Manchester, 
and not only were the words uttered heard quite 
clearly, but the tones of each voice were recog- 
nisable. The new wire, we understand, extends 
from Sheffield to London, and terminates at the office 
of the company, Oxford Court, Cannon Street. There 
is already existing a wire from Sheffield to Man- 
chester, and the two wires were placed in circuit. 
The gentlemen at the offices of the company in 
Faulkner Street, Manchester, were thus enabled, with 
the most perfect ease, to speak to officers of the com- 
pany in London. Colonel R. R. Jackson, one of the 
vice-presidents of the company, was one of the gentle- 
men in London who conversed with representatives of 
the Press in Manchester. London to Manchester is 
221 miles ; to Liverpool vid Manchester, 266 miles ; to 
Sheffield, 195 miles ; to Bradford, 252 miles ; to York, 
275 miles; and to Leeds, 252 miles. It is expected 
that in the course of a fortnight the London wire will 
be available for the use of the members of the Exchange 
in Manchester. Telephonic communication between 
London and Liverpool was also established last. week. 
Messages were first exchanged between the Mayor of 
Liverpool and London, and during the afternoon several 
commercial messages were transmitted. The opinion of 
those who tested the telephone was that, though 200 
miles separate, London and Liverpool messages will be 
as distinctly heard as if they were transmitted between 
the local centres. 


Fatal Accident at Blackpool.—aA little boy was last 
week knocked down by an electric tramcar while 
crossing the promenade near the Foxhall Hotel, Black- 
pool, and received such injuries that death resulted 
almost immediately. The driver of the tramcar was 
not to blame. The roadway is very narrow at that 
point, and the little fellow was in front of the car 
before it could be stopped, 


Telegram Paper.—A firm of London estate agents 
bitterly complains of the flimsy pink paper supplied 
recently for telegrams. For several cogent reasons a 
change for the better is suggested, in which we entirely 
concur. 


The Telephone in Italy.—Telephonic communication 
is to be established between Rome and Naples, Florence, 
Genoa, Turin, Milan, Venice, Spezzia, as well as between 


_ Turin and Milan, Milan and Venice, Genoa and Turin, 


Genoa and Florence, Naples and Palermo, and Messina 
and Palermo. 


Earthquake Shocks and Telegraphic Cables ——The 
Kastern Extension Company has had to notify the in- 
terruptions of telegraphic communication with Australia 
by the sudden and simultaneous breakage, on the 
morning of the llth, of their three cables between 
Java and Australia, presumably by earthquake, as . 
shortly before the interruption a shock, said to be the 
sharpest felt for many years in the neighbourhood, 
passed over Bangoewangie, at the eastern end of Java, 
close to which all three breakages occurred. Restora- 
tion of communication was expected in about a week’s 
time. 


The Electric Light at Woking.—The laying of mains 
for the supply of electric current for illuminating pur- 
poses is now proceeding, the mains having been laid 
underground as far as the railway arch on Goldsworth 
Road. Everything is expected to be in readiness by 
the lst October, and experimental lighting is to take 
place before that date. A meeting of ratepayers of the 
parish is to be convened at an early date to take into 
consideration the desirability of publicly lighting 
Woking Station district. 


Mahla’s Carbons.—Messrs. Cathcart and Peto have 
been appointed sole agents in the United Kingdom for 
the sale of Mahla’s electric light carbons. In addition 
to excellence of quality, unusual whiteness of light and 
great efficiency is specially claimed for these carbons. 


The Whitehall Club,—A very good and representa- 
tive meeting of the electrical members of the White- 
hall Club met at dinner on Thursday evening, last 
week, Dr. Hopkinson presiding. The general feeling 
of the gentlemen present, who, with a few guests, 
numbered about 30, was distinctly against anything 
approaching cliquism, and we imagine that those who 
have joined the club will simply act their parts as 
ordinary members without any reference to repre- 
senting an electrical section of the engineering pro- 
fession. Messrs. Albright, Sellon and Killingworth 
Hedges may be congratulated on having secured the 
subscriptions of a larger number of gentlemen than 
was actually requisite to meet the concession of the 
committee, and to participate in the privileges of be- 
coming members of the Whitehall Club. ~- 


Kilmarnock Chemical and Electric Works.—Messrs. 
J. and J. Blair intimate that they have added to their 
business a department of electrical and mechanical 
engineering, which will be under the immediate super- 
intendence of Mr. James Campbell, late of. Anderson, 
Campbell & Munro, Limited, Hyde Park Electric 
Works, Glasgow. 


The Compound Winding Case—Judgment Sustained, 
—The first judgment in the compound winding suit 
between Messrs. King, Brown & Co., of Edinburgh, and 
the Anglo-American Brush Corporation, has been 
sustained in the appeal case. We shall give the com- 
plete text of the decision in our next; but append 
hereto the precise words of the Judge :—“I am of 
opinion that the interlocutor of the Lord Ordinary 
should be adhered to, and decree of reduction of patent 
pronounced.” (The Lord President.) That is the 
Opinion of the Court. On the motion of Mr. Daniell, 
counsel for Messrs, King, Brown and Company, the 
Brush Corporation was found liable in expenses, 
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The Electric Light at Weybridge.—At last week’s 
meeting of the Chertsey Rural Sanitary Authority, 
notice was received from the Laing, Wharton and 
Down Electrical Construction Syndicate, Limited, that 
they intend to apply to the Board of Trade for a pro- 
visional order for the lighting of Weybridge under the 
Electric Lighting Acts. The clerk was directed to give 
special notice that the subject would be considered at 
the next meeting of the Authority, on August 19th. 


Incandescence Lamps.—The Brush Electrical Engi- 
neering Company, Limited, has acquired the Edison 
lamp patents for Australasia, India, the Cape of Good 
Hope, and Natal, and notifies that it is an infringement 
of the rights now secured by assignment to that com- 
pany to import, sell, manufacture, or use any incandes- 
cence electric lamps in those colonies except under 
licence from the company. While the Brush Elec- 
trical Engineering Company is resolved to assert and to 
maintain its rights, it will supply incandescence lamps 
at prices not higher than those which now generally 
prevail in the colonies. 


Fast Telegraphy.—We print elsewhere a brief descrip- 
tion of the steno-telegraph, a system devised by M. 
Cassagnes for dealing quickly with a large quantity of 
telegraph work. Ina report by a M. Despeissis on the 
system, it is stated that steno-telegraphy gives one of 
the most practical solutions to the problem which has to 
be faced to-day more than ever, by all telegraphic admini- 
strations, viz., the clearing up of their wires. It would 
seem that the writer is ignorant, not perhaps of the 
Wheatstone automatic system, but of the capabilities of 
that system as worked in this country, for satisfactory 
as the steno system is stated to be, it is certainly quite 
equalled by the Wheatstone when properly manipulated. 


An Electrical Effect.— A correspondent, writing to 
Nature, draws attention to a simple experiment which 
is an interesting variation on the ordinary mode of per- 
forming the experiment of putting pieces of zine and 
silver in the mouth and touching them, to obtain the 
acid taste which accompanies the completion of the 
electric circuit. If the piece of zinc be placed under 
the tongue, and a florin vertically between the upper 


lip and the top row of teeth, and the two metals be- 


brought in contact, a faint flash is seen in both eyes 
when the eyes are open. If the eyes are shut the sensa- 
tion of light is not felt, so that the effect is probably 
due to a muscular twitching. It is necessary to use a 
large silver coin, and not a shilling, and to push it well 
home behind the upper lip. We are under the impres- 
sion that this effect is mentioned by Tyndall in his 
“ Electricity,” and that the effect is stated to be due to 
the electric action on the optic nerve. 


The Villard Syndicate,— A Milwaukee despatch 
says :—‘ The three principal street railways of Mil- 
waukee are to be consolidated, under control of the 
Villard Electric Syndicate. Bonds covering all three 
properties, the Becker line, the Milwaukee, and the 
Cream City, are to be issued in place of those now out- 
standing. About $2,000,000 new stock and bonds are 
to be issued. Villard people acquire 50 miles of double 
track by equipping electrically and taking securities in 
return.” According to another :—‘*A deal involving 
upward of $5,000,000 and including a transfer of a 
controlling interest in the Badger Electric Light Com- 
pany, the Edison Light Company, and the Cream City 
and Milwaukee Street Car Companies, is said in the 
American papers to have practically been consummated. 
The purchaser is the so-called Villard syndicate, in- 
cluding Henry Villard and Ryan, the Pittsburg 
capitalist. But Milwaukee capitalists will still retain 
an interest in each of the corporations, although there 
is a complete change of owners in the Badger Electric 
Light plant. The purchasers outside of the Villard 
syndicate are the same Milwaukee men who are 
interested in the Edison Electric Light plant now being 
built.” 


Private Central Electric Lighting Stations.—It is 
perhaps a little surprising. that so little has been done 
in the way of private central electric lighting sta- 
tions ; the cause of this has no doubt been due to 
the very indefinite information which is to be obtained 
with reference to the economy of the electric lighting 
system ; this, of course, makes householders hesitate 
before they commit themselves‘to a plan which may 
prove unexpectedly expensive, and, they also probably 
think, troublesome. Far and wide as the electric light 
is spreading, its advantages are still very far from being 
understood, and it still requires to be forced into notice. 
In one or two cases private central stations have been 
successfully started, and notably at Kirkton Hill, 
Dumbarton, where Mr. Denny, whose own residence 
has been lighted for some years by a separate plant, has 
induced a number of householders to have their houses 
electrically lighted. Some precise facts as to expense 
with reference to this and similar plants would be 
highly useful. 


Deaths from Electric Currents.—A correspondence 
between the Foreign Office and the Board of Trade, 
with reference to deaths from electric currents in the 
United States, has just been issued as a Parliamentary 
paper. It appears that the United States Census Office 
is not at present in possession of the data necessary to 
enable it to furnish the information desired, but the 
New York municipal authorities state that from January 
ist, 1887, to May 15th, 1890, there were 16 deaths 
from electricity in that city. The Foreign Office and 
the Board of Trade might have consulted the ELEC- 
TRICAL REVIEW with advantage. 


The French Telephones and the State.—The taking 
over of the French telephones by the State is leading 
to heavy outlay, and consequent discussion in the 
Chambers. Two supplementary credits are now asked 
for, one for 3,500,000 francs, and another of 1,629,622 
francs, by the Ministry of Commerce, in order “to face 
the expenses of putting in order and extending the 
telephone lines.” 


The Board of Trade Regulations,—The electric light- 
ing companies, says the Financial Times of Tuesday, 
have still a good deal to contend with at the hands of 
the Board of Trade. The report of Crompton and Com- 
pany, Limited, thriving. purveyors of electric light, 
mentions that a contract to light the town of Chelms- 
ford has not been profitable, having “cost more than 
the original estimate, largely in consequence of unex- 
pected and difficult requirements of the Board of 
Trade.” “It is to be hoped that in the interests of 
science, of the great sum of capital invested in electric 
lighting companies, and of the public generally, this 
Chelmsford incident may be explained and thrashed 
out at the Crompton meeting next Monday.” Perhaps 
our article on “State Control” may be the means of 
giving a helping hand to this end. 


OFFICIAL RETURNS OF &LECTRICAL 
COMPANIES. 


Dermatine Company, Limited,—The statutory return 
of this company, made up to the 8th August, 1889, was 
filed on the 27th ult. The nominal capital is £550,000 
in £5 shares. 6,152 shares are taken up, and 7s. 6d. 
per share has been called thereon, £26,760 2s, 6d. is 
considered as paid upon 6,152 shares. The calls paid 
amount to £2,152 2s. 6d., and unpaid to £154 17s. 6d. 


Mutual Telephone Company, Limited.—The statu- 
tory return of this company, made up to the 17th ult., 
was filed on the 8th inst. The nominal capital is 
£45,000 in £10 shares, 12 shares have been taken up, 
and £1 per share has been called and paid thereon. 
Registered office, 10, Tokenhouse Yard. 
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Trent. Gas Engine Company, Limited (Gas Engi- 
neers and Electricians)—The statutory return of this 
company, made up tothe 24th ult., was filed on the 
28th ult. The nominal capital is £15,000, divided into 
750 preference and 750 ordinary shares of £10 each. 
The shares taken up are 555 preference and 750 
ordinary, 300 of the former and 750 of the latter being 
considered as paid up. Upon 255 preference shares, 
£7103. per share has been called, the calls paid amount- 
ing to £1,912 10s. Registered office, 38, Duke Street, 
New Basford, Nottingham. 


Archer Pipe Company, Limited (Pipes and tubes 
for electric light, telephone, and other wires, &c.)— 
The statutory return of this company was filed on the 
5th ult. The nominal capital is £10,000 in £1 shares. 
8,672 shares are taken up, and of these 5,000 are con- 
sidered fully paid. Upon 3,672 shares, the full amount 
has been called, the calls paid amounting to £3,467, and 
unpaid to £205. 


LEGAL. 


In re Northern Electric Wire and Cable Company, 
Limited.—Chancery Division (before Mr. Justice Kay). This 
was a motion on behalf of Mr. Edward W. Hall, asking that the 
register of the company might be rectified by removing his name 
from the list of shareholders in respect of 160 £5 shares, and that 
his deposit money might be returned. Mr. Justice Kay said the 
facts were these:—On June 25th, 1889, the company was incor- 
porated. Under the articles the subscribers to the memorandum 
were to be the temporary directors, until directors had been regu- 
larly appointed by the subscribers, or a majority of them. At 
10.30 a.m. on June 25th, a meeting of the subscribers was held, 
at which four were present. A resolution was passed appointing 
directors, and also one allotting shares to different persons, 
amongst others, 160 shares to Mr. Hall. It was not uutil July 
3rd that Mr. Hall applied for shares. On the 29th of July, 
another meeting was held, and the minutes of the previous 
meeting were passed. On the 14th of August, Hall told the 
secretary verbally that he would withdraw from the company. 
On tho. 23rd of August the secretary wrote a new letter of allot- 
ment. Upon this, Mr. Hall applied for a return of his deposit, 
but the directors in December forfeited his shares. Mr. Hall then 
brought this motion. In his Lordship’s opinion there had been 
no allotment at all. There had been no application followed by 
an allotment, and a communication of that allotment to Mr. Hall ; 
there had only been an allotment before application. The pro- 
céedings were most irregular, and the motion must be allowed, 
with costs. 


CITY NOTES, REPORTS, MEETINGS, &c. 


The Eastern Telegraph Company. 


Simm Joun Penper, K.C.M.G., presided at the thirty-sixth half- 
yearly meeting of the shareholders, held at Winchester House on 
Thursday last, at 1 o’clock, when the following report, with the 
accounts for the half-year, was presented :— 

The revenue for the period amounted to £424,023 14s. 3d., from 
which are deducted £98,477 163. 3d. for the ordinary expenses and 
£47,520 23. 11d. for expenditure relating to repairs, renewals of 
cables, &c., during the half-year. After providing £2,943 10s. 7d. 
for income tax, there remains a balance of £275,082 4s. 6d., 
to which is added £61,151 1s. 5d. brought from the preceding half- 
year, making a total available balance of £336,233 5s. 11d. 

From this amount there have been paid :—Interest on deben- 
tures and debenture stock, £28,274 133. 1d.; dividend on pre- 
ference shares, £20,474 3d, 3d.; and an interim dividend of 1} 
per cent. on the ordinary shares, £50,000; leaving a balance of 
£237,484 93. 7d., from which £125,000 has been carried to general 
reserve. 

The directors now recommend the declaration of a final dividend 
for the year ended March 31st, 1890, of 23. 6d. per share and a 
bonus of 3s. per share, amounting together to £110,000 both pay- 
able on the 18th inst., free of income tax, and making, with the 
three previous payments on account, a total distribution of 18s. per 
share or 6} per cent. for the year on the ordinary shares. The 
balance of £2,484 93. 7d. shown at the foot of the revenue account 
is proposed to be carried forward tv the next half-year. 

The revenue includes £74,337 8s. dividend and bonus for the 
half-year upon the company’s investments in the Eastern and 
South African, the Black Sea, the Direct Spanish and the African 
Direct Telegraph Companies. 


The convention referred to at the last general meeting between 
the French Government and this company, for the renewal of 
the agreement for the direct line through France, and the 
landing and working of submarine cables at the company’s 
station at Marseilles, has since been ratified, and the agree- 
ment has been renewed between H.M Postmaster-General for a 
special wire by land line and cable connecting this line with 
London. - 

A convention has been entered into with the Italian Government 
for the prolongation for 20 years of the existing concessions, for the 
working,and maintenance of submarine telegraph cables between 
Italy, Malta, Corfu and Egypt. 

The directors have concluded an agreement with the Turkish 
Government for the laying of a short section of cable between the 
island of Perim and Sheikh Seyd, which will bring to this com- 
pany’s system the traffic from Hodeida Mocha, and other points 
on the coast of Arabia now being connected by the Turkish 
Government with their system of land lines to Jeddah. 

The International Telegraph Conference has been held in Paris, 
at which the chairman, managing director, and other representa- 
tives of-the company attended. The interests of the company were 
carefully watched, and the result has, been on the whole not un- 
satisfactory. 

Sundry reductions in the Continental tariffs were made, to come 
into operation in July, 1891, which will affect the company’s 
revenue to a moderate extent, but the directors hope that the 
increase of traffic will eventually recoup the loss. 

Negotiations of an important character are being carried on 
between the Eastern Extension Company and the Australasian 
Colonies, with a view to effecting a large reduction in the tariff 
to Australasia. This company is interested in these negotiations 
in so far as it will take a part of the risk, trusting that the re- 
duction of tariff will tend to a large increase of traffic, and it is 
believed that these negotiations will speedily be brought to a 
satisfactory conclusion. 

The several sections of the company’s cables are in good work- 
ing order, with the exception of the original Red Sea cable, 
which connects Suakim with Suez and the Island of Perim. The 
frequent interruptions of this cable taken in connection with the 
prospect of increased traffic to Australia necessitates the laying of 
an additional cable in the Red Sea, from Suez to Aden, which the 
directors expect to have completed and in working order before 
the end of this year. The cost of this will be taken mainly from 
the reserve fund. ’ 

The Chairman, after explaining some items of the account, 
said :—On the last occasion he referred to the West Coast system 
as being fully completed, and that important results might be 
expected from it. He was now glad to confirm that opinion. One 
of their sections, the African Direct, was now paying 4 per cent., 
and he hoped in another year would see an increase upon that. 
The West African Company was paying a 5 per cent. dividend, 
and, if the state of things which had existed in Africa continued, 
they might also expect an increase in that quarter. Altogether 
they were in a position to meet all requirements which might 
arise in the development of the “ Dark Continent.” The com-. 

any was prepared to do its part in connecting that new world 
with the old. The trouble which the company had receutly 
experienced in Egypt had given place to a better state of things 
there, very much to the company’s benefit. Its relations with 
Egypt were in fact most satisfactory. As regards the Telegraphic 
Conference, its attitude had been on the whole very fair to the 
cable companies, and this company’s relations with European. 
governments had never stood higher. It had had to sub- 
mit to certain reductions in the interest of Spain, Portugal 
and Gibraltar, but he anticipated that these reductions 
would be compensated for by increased business. ‘The com- 
pany’s relations with India were very materially improved 
at the conference. He further said that he had received a 
letter from a prominent shareholder, who, after complimenting 
the management generally, said that, looking to the large sum 
carried forward, a larger bonus ought to have been declared. He, 
the chairman, observed, with regard to that, that the company 
was party to an arrangement with the Eastern Extension Com- 
pany, whereby the tariff with the Australasian companies was to 
be reduced from 9s. 4d. to 4s. a word. They had, however, the 
guarantee of the Governments of those colonies that the com- 
panies should not receive less money than they received in 1890. 
These reductions in tariff. must necessarily lead to a very great ex- 
tension of the system generally. The company’s Red Sea cables 
hed been in operation for nearly 20 years, and the directors would 
not do their duty to the company or the public if they neglected 
to prepare at once for this increase of traffic. They had, there- 
fore, decided to lay another cable from Suez to Aden, which must 
cost at least £250,000. With a view to maintaining the respect- 
able dividends which the company now paid, the directors thought 
it better to pay for that cable at once, and he thought their policy 
was better conducive to the value of the shareholders’ property than 
by adding to the ‘capital now and eventually reducing the divi- 
dends. He moved the adoption of the report and accounts, and to 
declare a dividend on the preference shares to 30th June, 1890, at 
the rate of 6 per cent. per annum (less incume tax), and a further 
dividend of 2s. 6d. per share, with a bonus of 3s. per share (free 
of income tax), on the company’s’ ordinary shares, making, with 
the previous payments on account, a total of 63 per cent. on those 
shares for the year ending March 31st, 1890. 

The Marquis of Tweeddale seconded the motion. 

Mr. Parsons, a shareholder, assailed the policy of the board, 
and said that had the company been directed by a body of practical 
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men, the dividends would have been very much larger. His 
opinions, however, were apparently not shared by the meeting. 
The Chairman thought the meeting would share his contempt 


for the very remarkable jumble of ideas and ancient history they . 


had just heard, coming, as it did, from one who should know 
better, he having been some fifteen years ago in the company’s 
service. He, the chairman, had never listened to a greater dis- 
play of vindictiveness with so little reason. 

Mr. Parsons, on rising to make some further observations, was 
peremptorily informed that he could not be heard. 

Mr. J. Gibb then moved a resolution, in which the shareholders 
expressed their sincere sympathy with Sir John Pender and his 
family in their present’ affliction, and which was carried unani- 
mously. : 

Another Shareholder moved an expression of the obligation 
which the shareholders felt themselves to be under to Sir John 
Pender, Sir James Anderson, and other members of the board for 
their efforts in connection with*the Telegraphic Conference, and, 
with a vote of thanks to the board for its conduct of the company’s 
business generally, the meeting came to an end. 


The Elmore Wire Manufacturing Company, Limited, 


Mr. Gzeorce Suita, chairman of the Kent Waterworks Company, 
presided, in the absence of Sir John Morris, at the first general 
meeting of the company, held at the Cannon Street Hotel on the 
14th inst. He explained that it was a formal statutory 
meeting without report and accounts. But as the shareholders 
might desire to know what the directors had been doing in the 
four months of the company’s existence, he went on to say—First, 
as to the subscribed capital: Notwithstanding the adverse state of 
the financial world at the time of the launching of the company, 
about 500 applicants had subscribed for shares, and an ample 
allotment had been made to carry on the company’s business. 
Secondly, as to the company’s relations with the Stock Exchange: 
Application had been made for a quotation and a settlement, and, 
upon the shareholders agreeing to the proposed alteration in the 
articles which the Stock Exchange required, the company would 
doubtless have its application granted. A special meeting would 
be held for that purpose. Thirdly, as to the land acquired: 12 
acres of freehold land had been secured adjacent to the parent 
company’s works at Haigh Park, Leeds, and manufacturing build- 
ings had been erected there under the responsible supervision and 
control of the company’s managers. Fourthly, as to plant: Orders 
had been given for plant, and would be followed up judiciously 
until the factories are completed and set to work, which, it 
was anticipated, would be before the close of the year. 
The directors’ arrangements, with regard to the company’s works, 
had been influenced by the consideration of the many advantages 
of having them contiguous to those of the parent company, where- 
by the company would be in a position to share with the parent 
company the services of the Messrs. Elmore, and so economise an 
important item of its working expenses, whilst it would secure 
the presence of Messrs. Elmore always at hand. Fifthly, as to 
the company’s policy: The policy which the directors had elected 
to follow had been to work with, rather than against, the wire 
manufacturing trade, and they were happy to be able to say that 
a very substantial group of Birmingham wire-drawers had offered 
to take the whole of the company’s output of spirals for 1891, 
with prospective arrangements for continuing the agreement at a 
price which would yield substantial results to the company. The 
advantages of such an arrangement were many and obvious. 
First, the company secured an established trade for all it could 
make without having to create a trade; secondly, the company 
enlisted the interested co-operation of some of the most important 
manufacturers of wire in the company, instead of having them for 
rivals ; thirdly, it avoided bad debts, the firms in question being 
of the highest standing ; and fourthly, the company was released 
from capital expenditure for wire drawing, and thereby enabled 
to lay down more deposit plant, and to simplify and increase its 
business. The terms had been approved, and the agreements 
would shortly be executed and exchanged by the parties. The 
directors therefore felt they might congratulate the shareholders 
of the company upon the prospects before them. Those of them 
who might wish to see specimens of the manufactures of this de- 
positing process would find them exhibited at 56, Queen Victoria 
Street, and would do well to inspect them. 

An extraordinary meeting was held immediately after the 
close of the above general meeting, when the following resolu- 
tion was proposed by Mr. Smith, chairman, and seconded by Mr. 
Carson :— 

«That the following clause be substituted for Clause 80 of this 
company’s articles of association :— 

«<The company may make contracts with any of the directors 
upon such terms as the directors shall think fit, and a director 
shall not by reason of the fiduciary relation subsisting between 
him and the company be accountable for any profits made by him 
in respect of any such contract, nor, subject to the following pro- 
viso, in respect of any other contract made with the company in 
the profits of which he participates, or in which he is otherwise 
interested, provided that the fact of his being so interested 
therein, and the nature of his interest, be fully and fairly dis- 
closed by him at the meeting of the directors at which the con- 
tract is determined on, if his interest then exists, or in any other 
case at the first meeting of directors after the acquisition of his 
interest ; but in the case of contracts with companies or firms of 


which any director of this company is a member, it shall not be 
necessary to disclose more than the fact of such membership, pro- 
vided always that in no case shall such director so interested vote, 
or, if he does vote, his vote shall not be counted.’”’ 

The Chairman explained that the resolution will be submitted 
for confirmation as a special resolution at a second extraordinary 
general meeting, of which due notice will be given. 

The Company’s Solicitor explained that the proposed alteration 
of the articles of association is necessary in order to comply with 
the requirements of the Stock Exchange Committee, before that 
body will give this company a special settlement and official quota- 
tion of its shares. 

The resolution was agreed to unanimously, and the proceedings 
terminated. 


National Telephone Company, Limited, 


Tue tenth ordinary general meeting of the shareholders was held 
at the City Terminus Hotel, Cannon Street, E.C., on Friday, the 
11th inst., at 12 o’clock, to receive and adopt the report of the 
directors and the accounts for the year ending 30th April, 1890 
(printed in our last issue). 

The Chairman, Mr. F. R. Leyland, said that the whole 
of the amalgamation expenses, by which he meant the 
Government tax on the increased capital, and the tax on the 
transfer from the United, and Lancashire and Cheshire Com- 
panies, had been included in the year’s accounts. The directors 
had acted on the principle that everything that could be possibly 
included in the expenses of the year should be so included and 
paid out of the year’s earnings ; and, in distinguishing between 
capital and revenue expenditure, the directors had, in the absence 
of any doubt, thought it desirable to err on the side of leaving 
the capital as little augmented as possible. Perhaps the most 
important consideration was contained in the recommendation 
made in concluding lines of paragraph I. of the report. That 
recommendation was made very much upon the same lines 
and policy as had been pursued in making up the accounts. The 
directors thought it desirable, now they had a year at least before 
them, to strengthen their position by adding to the reserves and 
declaring only a moderate dividend. Six per cent. was not an 
unsatisfactory dividend. They had to face the fact that com- 
petition might arise. They knew that one competing company 
had already been formed in Manchester. Fortunately it was not 
a very strong one, and it had a good deal to learn, as they would 
find. The patent which would be the first to expire was the Bell 
receiver, which would expire in December. He had been told 
that it would be utterly impossible for the competing company 
to carry on its business.as it said at the expiration of that time. 
The patent might be used for a small exchange with advantage, 
but would be impossible ina large exchange. Their competitor 
would have to wait until the second patent, viz., the transmitter, 
expired in July, 1891. But even then there would be other 
patents which did not expire until 1893, and were all of material 
advantage to a good service. Letters had appeared from time. to 
time in the Press, from the Mutual Company and others not con- 
nected with it, but apparently taking a very great interest in 
telephone matters ; and, more especially, there was the speech of 
the Duke of Marlborough in the House of Lords; the statements 
contained in them all seemed to be tounded on the assertion that 
the telephone service abroad could be done for very little—some- 
thing like £4 6s. 8d. per subscriber—the charge made in Norway, 
in Sweden. How could they possibly compare Stockholm and 
Christiania with London, Manchester, Liverpool, Glasgow, &c. ? 
Then, a large item in the construction account was for poles for 
carrying the wires. In Norway and Sweden they had these poles 
on the spot. There was also the relative cost of labour to be con- 
sidered. Then companies in Norway and Sweden were not 
subjected to a tax of 10 per cent. on their gross income. Foreign 
companies were not required to pay for way leaves, whereas the 
amount which the company had to pay for way leaves was £25,000 
per annum. The Duke of Marlburough said that in Paris there were 
three or four times as many subscribers to telephones as in 
London. The fact was, there were 7,800 subscribers in Paris, 
and 5,800 in London. That was a sample of the reckless state- 
ments that were made outside. The Duke also said that the 
charge for the telephone in London was £20 a-year, whereas the 
average charge in all continental capitals was only £6. Let them 
take Paris. The companies there used to charge £24. The 
Government took over the telephones, and, having no desire to 
make a profit, reduced the charge to £16. They must goa long 
way anong European capitals to get anything like an average of 
£6, when they commenced at £16. In the French provinces sub- 
seribers had to buy their own apparatus and pay the cost of the 
wire as well. In Berlin, and throughout Germany, an average 
charge was made all round of £7 103.; but then there was no 
10 per cent. payable to the Government, no cost of way leaves. 
The Government might fix the standard on your house-top or in 
front of your door—whether you liked it or not. In Madrid the 
charge was £12; St. Petersburg, £23 2s. 6d.; Sweden and Norway, 
£4 8s. 10d. and £4 8s. 1d.; but in these countries they only allowed 
you a certain number of conversations in the year, and charged 
you an extra amount for every conversation above that number. 
In New York they charged £30 to £36; Boston, £19 to £24; 
Chicago, £25; Pittsburg, £16 16s. to £20; Washington, £12, £16 
and £20, according to distance; New Orleans, £19 15s.; Phila- 
delphia, £24. As regards dealing with competition there would 
be no relinquishment of the company’s position, and all measures 
necessary to strengthen it, and to keep the field, for it would be 


74 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


[JULY 18, 1890. 


taken. Economy of working and efficiency of service were most 
important considcrations. Efficiency of service had been the first 
to engage the directors’ attention. They had found, in London 
especially, that a great many of the switchboards were of an 
antiquated pattern. These had all been replaced with the ex- 
ception of two. Then they had had to deal with the junction wires. 
One of the greatest defects of the London system had been the 
multiplicity of these exchanges. These had been considerably 
reduced, in the City especially, and the reduction would be con- 
tinued until, if possible, the whole was got into one or two 
exchanges. The junction wires had been improved and looped to 
the extent of 350 miles, and there were 1,200 still to be done. 
Some 1,700 of the instruments had been fitted with magnetos, 
leaving about 350 to be done, and various other improvements had 
been made. To bave done more than had been done would have 
involved a serious stoppage of the service. As regards the trunk 
line to the North he was very pleased to be able to tell them that 
they had at last got into communication with Manchester, Liver- 
pool and Birmingham. The trunk lines would be one of their 
great standbys in competition. They were now pretty well all 
over the country. They had all been profitable, i.c., they returned 
a fair interest for money expended. They had now a larger 
business being carried on at practically the price for which they 
had formerly carried on a much less important one, and he had 
no doubt that next year they would have a better report—cer- 
tainly one as good. They must, however, take the labour difficulty 
into account. Everyone was asking for an increase in wages. 
The taking over of the Northern District Telephone, completed 
about a month ago, was, he thought, a wise thing for themselves, 
and he was sure a necessary thing for the Northern Company. 
It saved considerably in the working expenses, and secured a 
promptness of decision on the part of the board which could not 
be when they had three separate boards. The policy of the amal- 
gamated companies was to include the South of England and the 
Western Counties, the only two counties now outside the amalga- 
mation. That was, however, a question of price. The number of 
proxies sent in, viz., 81,788 shares out of 468,984, was a substantial 
expression of opinion in favour of the board. He had recently 
received a letter from a very important shareholder, and one who 
had considerable experience in financial matters, on the question 
of dealing with the reservefund. The writer appeared to be in 
favour of investing it in marketable securities. If so, they ought 
also to invest in securities in which there was not a large fluctua- 
tion in price. But in that case, there was little chance of more 
than a very low interest. Where was the policy of investing 
money which would not give more than 3 per cent. and borrowing 
money for the purpose of extending capital, paying 4 per cent. for 
it at the least. At present the reserve was being largely em- 
ployed in buying up the Northern District. The old shareholders 
were given the choice of payment in the company’s ordinary 
shares, or in sovereigns. They chose the latter, whereby the com- 
pany made a better bargain. The policy of the board would be a 
big reserve and a moderate dividend. He moved that a dividend 
at the rate of 6 per cent. per annum (less income tax) on the first 
and second preference shares, and on the fully ‘paid ordinary 
shares. (excluding the 52,109 new ordinary) be paid for the half- 
year ending 30th April last, making, with the interim dividend 
already paid, a total dividend of 6 per cent. for the year. 

Mr. J. S. Forbes seconded the motion, which was carried unani- 
mously. Messrs. Welton, Jones & Co. were reappointed auditors, 
oe witha vote of thanks to the board, the meeting came to an 
end. 


United River Plate Telephone Company, Limited. 


The report of the directors to be presented to the shareholders 
at the fourth ordinary general meeting to be held at Winchester 
House, 50, Old Broad Street, E.C.,on Tuesday, the 22nd July, 
1890, at 12 o’clock noon, states the result of the company’s opera- 
tions during the year ending 31st March last, after paying all work- 
ing expenses abroad, debenture interest, London and other charges, 
is a profit of £34,198 6s. 5d., from which has to be deducted the sum 
of £22,334 17s. 1d. for loss on exchange, leaving a net profit of 
£11,863 9s. 4d., increased by the balance of £1,210 7s. 2d. brought 
forward from the previous year, to £13,073 16s. 6d. Out of this, 
an interim dividend of 2 per cent., or £5,800, was paid in January 
last; and the directors recommend that out of the remaining 
balance of £7,273 16s. 6d., a further dividend of 1 per cent., or ls. 
per share, free of income tax, be now paid, which absorbs £2,900 ; 
that £2,000 be placed to the depreciation and renewal fund, 
thereby increasing it to £9,000; and that the balance of 
£2,373 16s. 6d. be carried forward to the credit of profit and loss 
account for the current year. As shown in the balance sheet 
annexed, the capital expenditure during the year amounted to 
£12,772 8s., as against £35,070 2s. 11d. in the previous twelve 
months. The business of the company has largely increased 
during the past year, the gross receipts having been 
£108,612 2s. 7d., as compared with £81,866 2s. 4d. in the year 
before; such a development of business has necessarily increased 
the working expenses in the River Plate, and the continued 
depreciation in the currency there has naturally given rise to a 
necessity for higher wages. In spite of these difficulties, the result 
of the company’s working would have been very satisfactory but 
for the serious increase (more especially during the second half- 
year) in the loss on exchange, which amounted to £22,33417s. 1d., 
as against £14,689 6s. 8d. in the previous year, the net profits 
having been thereby so reduced as to make it impossible for the 


directors to recommend so high a dividend as last year. But to 
meet this loss on exchange to some extent, the directors raised the 
rates of subscription on the 1st January last, and they are glad to 
say that the change has been carried out successfully. Theshare- 
holders will remember that the directors were authorised at an 
extraordinary general meeting held on the 9th January this year 


- to issue debenture stock and convert the then existing 7 per cent. 


debentures; and the directors are glad to report that out of 
£100,000 7 per cent. debentures, £97,000 have been converted into 
5 per cent. debenture stock, and that £29,000 of the same stock, 
offered to the shareholders, was largely over-subscribed. Under 
the articles of association, the Right Hon. Lord Thurlow and Mr. 
Frederick Green retire by rotation at this meeting, but, being 
eligible, offer themselves for re-election. The auditors, Messrs. 
Cooper Bros. & Co., also retire, but offer themselves for re-election. 


Crompton and Company, Limited. 


THE second report of the directors, to be presented at the annua 
general meeting of the shareholders at the City Terminus Hotel, 
Cannon Street, in the City of London, on Monday, the 21st July, 
1890, at 2.30 o’clock, p.m., states :—The net profits for the year 
amount to £10,610 Is. 7d., and after payment of the interim divi- 
dend last December, and providing for debenture interest and 
other payments set out in the accounts, there remains a balance of 
£6,030 6s., from which the directors propose, after setting aside a 
sum of £500 as a provision for doubtful debts and contingencies, 
to declare the usual dividend of 7 per cent. per annum upon the 
preference shares, and 5 per cent. per annum upon the ordinary 
shares, carrying the balance forward. The business of the com- 
pany has greatly increased, necessitating considerable extension of 
the works, and large additions to plant. The contract for the pub- 
lic lighting of Chelmsford has b2en carried out, and the result 
has given great satisfaction in the town. It is hoped that private 
consumers will now apply for the light in sufficient numbers to 
make the contract a profitable one. The installation has cost 
more than the original estimate, largely in consequence of* unex- 
pected and difficult requirements of the Board of Trade. Very 
important contracts have been arranged with several of the elec- 
tric supply companies in London, the principal feature of which 
is that this company receives a fixed profit upon the actual cost of 
the works, and large orders are also in hand for other companies 
and firms, the prospects of the present year being in consequence 
very good. Itis with the greatest regret that the directors have 
to record the loss, by death, in October last, of Viscount Torring- 
ton, the chairman of the company. In accordance with the articles 
of association, Sir Charles Grant retires from the Board of direc- 
tors by rotation, but offers himself for re-election. _The auditors, 
Messrs. J. H. Duncan & Co., also offer themselves for re-election. 


The Direct United States Cable Company, Limited, 
—The board has resolved to recommend a final dividend of 3s. 6d. 
per share, free of income tax, such dividend to be payable on and 
after the 26th instant, making, with the interim dividends already 
paid, 33 per cent. for the year ending 30th June last, carrying 
forward £968 Os. 3d., after having transferred to the reserve fund 
account £8,502 14s. 5d., making it up to £250,000. Notice is also 
given that the transfer books of this company will be closed from 
the 11th to the 25th July, both days inclusive. 


The Edison and Swan United Electric Light Com- 
pany, Limited.—The directors announce a dividend at the rate 
of 7 per cent. per annum on the “‘A” shares for the half-year 
ended the 30th ult. (making 7 per cent. for the year), and a further 
dividend of 4 per cent. in completion of payment of arrears of 
cumulative preference dividend for the year ended June, 1884, 
and a further dividend of 4 per cent. in respect of arrears of 
cumulative preference dividend for the year ended June, 1885. 


Parker’s Electric Wire Corporation, Limited.—A 
general meeting of the members of this company will be held in 
Temple Chambers, Temple Avenne, London, E.C., on the 12th 
August, at 4 p.m., when an account will be produced of the wind- 
ing up of the company, and other business transacted. 


MacWahon’s Electric Automatic Registering Com- 


' pany, Limited.—A general meeting of the shareholders will be 


held at the office of the liquidator, Mr. Wm. G. Jefferys, 53, Cole- 
man Street, London, E.C., on the 18th August next, when the 
liquidator’s accounts will be produced. 


The Globe Telegraph and Trust Company, Limited. 
—The directors propose a final dividend of 4s. 3d. per share, 
making 5 per cent. for the year ending the 18th inst., a balance of 
£108 being carried forward. 


The Edison Electric Illuminating Company, New 
York, has declared a quarterly dividend of 1 per cent., payable 
August Ist. 


TRAFFIC RECEIPTS 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending July 14th, after deducting the fifth of the gross receipts payable to 
the London Platino-Brazilian Telegraph Company, Limited, were £3,644. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Present 
Amount 
Issued. 


£ 
250,000 
1,549,160 
2,725,420 
2,725,420 
130,000 
99,000 
75,000 
68,416 
63,416 
$7,216,000 
224,850 
20,000 
16,900 
6,000 
12,931 
6,090 
60,710 
400,900 
70,000 
200,000 
1,290,000 
250,000 
320,000 
446,100 
12,500 
367,900 
19,900 
46,700 
19,700 
180,227 
180,042 
150,000 
40,900 
250,009 
9,334. 
5,334 
41,600 
200,000 
17,000 
38,348 
109,000 
49,900 
386,875 
49,825 
15,000 
15,000 
220,000 
9,000 


209,750 


20,000 
3,381 
78,949 
37,350 
150,000 
55,000 
146,000 
100,090 
15,609 
300,C00 
30,000 
150,000 
64,572 
26,986 
26,986 
200,000 
250,000 
88,321 
34,563 
4,669 
1,336,000 
179,300 
42,853 


os 


Name, 


African Direct Telegraph, Ltd., 4 p. ce. Deb. phot: and to Bearer 
Anglo-American Telegraph, Limited 5 


Do. do. 6p.c. Preferred . 
Do. do. Deferred 
Brazilian Submarine Telegraph, Limited . 
Do. do. 5 p. c. Bonds.. 
Do. do. 5 p. ¢. 2nd Series, repayable June, 1996 


Brush Electric Engineering Ordinary, Nos. 1 to 63,416.. 
Do. do. Preference, Nos. 1 to 68, 416° 
Commercial Cable, Capital Stock 
Consolidated Telephone Construction and Maintenance, ‘Ltd. 
Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20, 000° 
Cuba Telegraph, Limited... d 
Do. do. 10p.c. Preference 
Direct Spanish Telegraph, Limited , 
Do. do. 10 p. c. Preference 
Direct United States Cable, Limited, 1877 
Kastern Telegraph, Limited, Nos. 1 to 400 000 
Do. 6 p. ¢. Preference d 
5 p. c. Dehs. (1879 issue), repay. Aug. 5 1899 
: 4p. c. Mortgage Debenture Stock ... 
Eastern Extension, Australasia and China Telegraph, Limited 
Do. 6 p. c. Debentures, repay. February, 1891 
Do. 5 p. ce. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. 
Do. 5 p. c. Debentures, 1890, redeem. ann. drawings... 
Eastern and South African Tel., Ltd., 5 p. ce. Mort. Deb., 1900.. 
*Electricity Supply Co. of Spain, Nos. 101 to 20,000... 
Klmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000 
Fowler-Waring Cables, Nos. 301 to 20, 000 wa( £3 only paid) 
Globe Telegraph and Trust, Limited - oe aoe 
Do. do. 6 p. c. Preference 
Great Northern Tel. Company of Copenhagen ... 
Do. do. 5 p. c. Debs. (issue of 1881) 
Do. do. do. (issue of 1883) 
Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 
Do. Pi G Cumulative Preference, Nos. 2,667 to 8,000 
India-Rubber, Gutta-Percha and Telegraph Works, Limited . 
Do. do. 43 p. c. Deb., 1896.. 
Indo-European Telegraph, Limited.. xe 
London Platino-Brazilian Telegraph, Limited : 

Do. do. do. 6 p. c. Debentures ong 
*Metropolitan Electric Supply, Limited, Nos. 6,101 to 50,000 . 
National Telephone, Limited, Nos. 1 to 386,875 ... ee : 

Do. New Nos. 386,876 to 436,700 
Do. 6 p. c. Cum. Ist Preference .. 
Do. 
Oriental Telephone, Ltd., Nos. 80,001 to 300,000 ql /- only paid) 
Reuter’s, Limited xf 
South of England Telephone, Ltd., “Ordinary, Nos. 1 to 2) 000, 
2, 501 to 3,500, 93,251 to 300,000 
Do. 6p.c. Cum. Pref., Nos. 1 to 20,000 (£34 only paid) 
Submarine Cables Trust ; 
Swan United Electric Light, Limited (£34 only paid) 
Telegraph Construction and Maintenance, Limited 


4 (£4 only paid) 


Do. do. do. 5 p. c. Bonds, red. 1894. 
United River Plate Telephone, Limited ... an 
Do. do. 5 p. ¢. Debenture Stock.. 
Do. do. 7 p. c. Debs., Nos. 1 to 1 ,000 


West African Telegraph, Limited, Nos. 7, 501 to 23,109 .. 
Do. do. do. 5p. ¢. Debentures 
West Coast of America Telegraph, Limited 


Do. do. do. 8 p. c. Debs, repay. 1902 
Western and Brazilian Telegraph, Limited - 

Do. do. do. 65p.c. Cum. Preferred .. 

Do. do. do. 5p.c. Deferred . 

Do. do. do. 6p.c. Debentures oaks "1910. 

Do. 


6 p. c. Mort. Debs., series “ B”’ of 780, red. Feb., 1910 
West India and Panama Telegraph, Limited ‘ 
Do. do. do. 6 p. c. Ist Preference 
Do. do. do, 6 p.c. 2nd Preference... 
Western Union of U.S. Tel., 7 p. c. 1st Mort (Building) Bonds 
Do. do. 6p. c. Sterling Bonds ..,. 
*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42,953 (£2 only paid) 


6 p. c. Cum. 2nd Preference (£8 only paid) 


7 
we~ 


= Closing 
‘Share. | Quotation. 
100 97 —100 x} 
Stock 50 — 51 
Stock 853— 863 
Stock 14 — 143 
10 114— 12hxd 
100 102 —104 _ 
100 103 —107xd 
3 1g— 22 
2 g— 12 
$100 103 —105 
14/- peg 
Stock g— 5% 
10 123 123 
10 17 — 18 
5 3i— 3% 
5 9 — 10 
20 10i— 103 
10 I3Z— 143 
10 15 — 153 
100 108 —111 
Stoek 146 —109 
10 144— 144 
100 101 —103 
1¢c0 103 —106 xd 
100 103 —106 xd 
100 100 —103 xd 
5 4$— §2 
2 5a— 6 
5 222-9} 
10 9 — 92 
10 153— 153 
10 153— 163xd 
100 100 —103 xd 
100 105 —108 
10 12 — 13 
10 Ma 13h 
10 19 — 20 
100 1038 —105 
25 37 — 39 
10 6— 7 
100 107 —110 
10 deans 
5 s— 53 
5 o4— 53 
10 123— 138 
10 103— 10% 
1 a. a 
8 73— 81 
1 — 
5 i 3} 
Cert. 112 —116 
5 5— 53 
12 44 — 46 
100 100 —102 xd 
5 43— 5 
Stock 90 — 94 xd 
100 xsl SO 
10 93— 104 
100 99 —102 
10 64— 7 
10) 108. —112 xd 
L5 93— 103 
3 6i— 7 
74 33— 4 
100 106 —109 
L00 LU4 —107 
10 23-28 
10 il — 114 
10 124,133 
$1,000 120 —125 
100 9 —101 
5 13—-2 


* Subject to Founders Shares. 


Closing 


uotation. 
Jwy 17.) 
97 —100 
50 — 51 
86 — 87 
144— 143 
113— 123 
102 —104 
103 —107 
13— 2 
13— 13 
103 105: 
i 8 
si 5h 
12% 131 
17 — 18 
33— 3} 
9 10 
104— 103 
14 — 142 
16 — 153 
Los —11L1 
106 —109 
134— 143 xd 
101 —108 
103 —106 
103 —106 
100 —103 
43— §2 
5i— 61 
2— 22 
94— 98 
153— 153 
53— 16}xd 
100 —103 
105 —108 
12 — 13 
Fidos Lee 
183 — 193xd 
103 —1L05 
37 — 39 
6— 7 
107 —110 
44— 44 
bk— 53 
b— 58 
lzi— 123 
10i— 10% 
i. 2 
7#— 81 
p es 
4 eee 
2i— 3t 
112 —116 
5 = 6h 
13 — 45 xd 
100 —102 
4h— 43 
90 — OL 
9 — 10 x1 
JJ —102 
6— 63 
LOG —110 
10 — 10} 
63— 7 
33-5 43 
106 —109 
104 —107 
s— 28 
ll — 11} 
124— 133 
120 —125. 
99 —101 
ae 
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LATEST PROCURABLE QUO ET Mav OF SECURITIES NOT OFFICIALLY QUOTED. 


Blackpool Electric Tramway Company, Limited, £10 (£64 paid), 73—73.—Electric Construction Corporation (£10 paid), 83—9. 
—House-to-House Company (£5 paid), 4;—5}.—London Electric Supply Corporation, Ordinary (£5 paid), 13—2 -—Manchester 


Edison and Swan Company, £9, (£1 paid), 11/- —12/-. 


Elmore Wire, } dis—par. 


Bank Rave or Discounr.—4 per cent. (26th June, 1899). 
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ELECTRIC LIGHTING AND COUNTY 
COUNCIL. 


PROVISIONAL ORDERS FOR NExt SEssIon. 


Ar the meeting of the London County Council on Tuesday last 
at Spring Gardens, under the presidency of Sir John Lubbock, 
Mr. T. B. Westacott (the chairman of the Highways Committee) 
presented a report, which stated, for the information of the 
Council, that the following notices of intended applications next 
session for provisional orders under the Electric Lighting Acts 
had been received :— : 


Undertakers. Areas of Supply. 
St. James and Pall Mall Elec- Parishes of St. James, Westminster ; 
tric Lighting Company. and St. George, Hanover Square. 
Brush Electrical Engineering Parishes of Fulham, Hammersmith, 
Company. Islington, Shoreditch, St. Luke, 
Clerkenwell, Bethnal Green, and 
Districts of Hackney and St. 
: Saviour. 

Laing, Wharton and Down City of London (east and west dis- 
Syndicate. : districts) ; Parishes of Shoreditch 
and Islington; and Districts of 

. _ Hackney and Whitechapel. 
Westminster Electric Supply Parishes of Paddington, Chelsea, St. 
Corporation. Marylebone, Kensington, and St. 


minster (part of). 
New Cadogan and Belgrave Parish of St. George, Hanover 
Electric Supply Company. Square. 


Ditto ditto —... Parish of Chelsea. 
London Electric Supply Cor- Area not specified. 
poration. 
Metropolitan Electric Supply Ditto 
Company. - 


Lonpon Eurctric SupPLY CORPORATION. 


The same committee reported that they had considered a notice 
from the London Electric Supply Corporation (with one plan) of 
intention to lay trunk mains in Stamford Street, York Road, 
Sutton Street, and Belvedere Road; together with a letter from 
the company asking that, as it had arranged a new route for its 
mains, this notice might be taken in substitution for that dated 
April 18th, 1890, the works referred to in which were approved by 
the council on May Ist last. “The council will probably not 
think it desirable to interfere with the discretion of the company 
with reference to the route to be adopted for its trunk mains ; but 
your committee think that, in order to obviate the necessity of a 
second interference with the same streets, the company should be 
required to lay its distributing mains at the same time as the 
trunk mains. Your committee therefore recommend ::— That the 
sanction of the council be given to the works referred to in the 
notice (Registered No. 96) of the London Electric Supply Corpo- 
ration, dated June 19th, 1890, upon the following conditions :— 
That the distributing mains be laid at the same time as the trunk 
mains, in order to avoid a second interference with the same 
streets; that the mains be protected from injury by a sufficient 
outer covering, to the satisfaction of the-council’s engineer ; and 
that the company do give three days’ notice to him before com- 
mee ca the work in any of the thoroughfares referred to in the 
notice.’ ” 

The same company had also asked for the consent of the 
council to an alteration of the route of its mains in Cockspur 
Street, from the south side, as shown upon the plan submitted 
with the notice dated June 4th, 1890, sanctioned by the council 
on June 24th last, to the north side of that street. “ This altera- 
tion, which is shown upon a plan submitted by the company, 
requires to be made in order to meet the wishes of the Post- 
master-General; and your committee, seeing no objection to it, 
recommend :—‘ That the Council do consent to the alteration of 
the route of the London Electric Supply Corporation’s mains in 
Cockspur Street (referred to in the notice Registered No. 90), as 
shown upon the plan submitted by the company.’ ” 

Both these recommendations of the committee were approved by 
the council. 


MISCELLANEOUS. 
The Highways Committee further reported that they had con- 


sidered a letter from the Board of Trade, forwarding, for the ob- 
servations of the council, a copy of an application from Messrs. 


Woodhouse and Rawson United, Limited, for permission to pur-— 


chase from the West Middlesex Electric Lighting Company the 
undertaking authorised by the Fulham District Electric Lighting 
Order, 1884, which order was revoked by the board in October 
last. This order did not, of course, contain the provisions con- 
ferring powers upon the council, introduced last year for the first 
time into electric lighting orders relative to the County of London, 
and the committee did not consider that it would be desirable to 
revive an order of the old form, unless it could be brought into 
conformity with those of last year. ‘They therefore recommended, 
and the council resolved, as follows :—‘‘ That the Board of Trade 
be informed that in the opinion of the council the permission 
asked for by Messrs. Woodhouse and Rawson United, Limited, 
should not be granted, unless the provisions of the Fulham Dis- 
trict Electric Lighting Order, 1884, be so modified as to make 
them accord with the orders recently granted by the board.” 


Margaret and St. John, West- . 


Mr. Joun Huron, as chairman of the Building Act Committee, 
submitted their report, which made the following, among other 
recommendations, which was agreed to :—‘ That the application 
of Mr. E. Garcke, on behalf of the Brush Electrical Engineering 
Company, Limited, for approval of a plan for the construction of 
an addition to a temporary iron building in Belvedere Road be 
not granted, as the committee consider it undesirable to sanction 
the erection of any additional temporary structure at the premises 
in question.” 


BARNSLEY AND ELECTRIC LIGHTING. 


Mr. J. H. Taynor, borough surveyor, has prepared a report on the 
proposed electric lighting of Barnsley. The report gives the 
results of the labours of the Park and Lighting Committee of the 
Barnsley Town Council in the matter, they having had it under 
consideration for almost a year past. It states that tenders were 
invited, but the “high charges and excessive terms of purchase 
asked by the companies” were such that they were compelled to 
relinquish all ideas of introducing the electric light to Barnsley 
by the medium of a private company. The committee then in- 
vited tenders for the supply and erection of a complete plant for 
lighting with electricity the streets, roads, and other places within 
what is called the inner area, and which practically comprises the 
whole of the business portion of the town, and also for lighting 
5,000 10-candle-power lamps, or their equivalent in arc and incan- 
descent lamps, in buildings within the inner area. The corpora- 
tion in this case is to provide the buildings, the contractor to 
provide and build the foundations for all engines, dynamos, and 
boilers, and to lay out the plant in the- best manner of extending ~ 
the same, so that eventually the whole of the borough may be 
lighted from the central electric lighting station, appliances to be 
provided for supplying 50 are lamps of 1,200 candle-power each ; 
142 incandescent lamps of 32 candle-power each ; and 5,000 lamps 
of 10 candle-power each, or their equivalent in are and incan- 
descent lamps, and with one engine and boiler, and one each of 
the arc and incandescent light dynamos to spare. Lamps and 
posts for 50 arc lamps and 140 incandescent lamps are to be pro- 
vided of ornamental design in iron ; the cables and wires of copper 
properly insulated and erected overhead. The necessary precau- 
tions for the proper carrying out of these tenders are taken. In 
response to these proposals tenders were obtained from several 
companies. The Giilcher (New) Electric Light and Power Com- 
pany, Limited, offer to do the work for £25,500, subject to a reduc- 
tion of £2,000 if bare copper mains are used. The Electric 
Construction Corporation, Limited, submits two tenders—one of 
£22,751, and the other of £21,721. The Manchester Edison- 
Swan Company, Limited, tender to do the work for £19,200, 
or for £2,000 less if the cable supports are made partially 
or entirely of wood. The other tenders are :—Westinghouse 
Electric Company, Limited, £17,800; Laing, Wharton and 
Down Construction Syndicate, Limited, £16,975; Brush Elec- 
trical Engineering Company, Limited, £13,100; and National 
Electric Supply Company, Limited, £11,888. On these tenders 
and the whole scheme proposed for the electric lighting of 
the borough, Mr. A. Bromley Holmes, electrical engineer, of 
Liverpool, was consulted, and he recommended the adoption of the 
“high tension alternating system” as the’best and most suitable 
for a town like Barnsley, and after giving his reasons against the 
proposals of the other companies, so far as Barnsley is concerned, 
recommends that of the Westinghouse Electric Company, Limited, 
£17,800, as the most favourable. In a subsequent report; Mr. 
Holmes states that he has inspected the Westinghouse installation 


. at Sardinia Street, London, made by the company for the Metro- 


politan Electric Supply Company, Limited, and finds the arrange- 
ment simple and practical, the plant well designed and constructed, 
and working in a perfectly satisfactory manner. Certain modifica- 
tions suggested in the original tender have been agreed to by the 
company, and Mr. Holmes says he can now recommend its accept- 
ance, and adds that in the estimate of capital expenditure it would 
be well to add £700 for mechanical stokers on the boilers, and for 
additional transformers, making a total of £18,500. He submits an 
approximate estimate of such a station for Barnsley, as follows :— 
Cost of water, oil, waste, &c., £1,450 ; renewal of carbons and street 
incandescents, £225 ; salary of chief engineer and assistant, £350 ; 
wages of enginemen, stokers, linemen, and labourers, £936 ; 
collector and clerk’s assistance, £200; sundry expenses, £200— 
£3,361. Interest, sinking fund (five per cent. on cost of site and 
buildings, £4,000), £200; 10 per cent on cost of plant, «e., 
including repairs (£18,500), £1,850—£2,050; making a total 
estimated annual cost of £5,411. Mr. Holmes adds :—* Assuming 
the 5,000 ten candle-power incandescent lamps to be used on the 
average 800 hours per annum, each lamp would consume approxi- 
mately 32 units of electricity, which, if sold at 6d. per unit, would 
bring in a revenue of £4,000. Deducting this sum received for 
private lighting from the working costs given above, would leave 
a balance of £1,411 as against the street lighting. The street arc 
and incandescent lamps would replace 248 gas Jamps, giving a 
total light of 6,574 candles, costing £800 per annum. The 50 are 
and 140 street incandescent lamps would give a total light of 
54,480 candles. The cost of extending beyond the inner area 
would probably be £50 for each arc lamp and £10 for each 32 
candle-power incandescent lamp.” On these facts and figures - 
the committve recommend that the tender be accepted of the 
Westinghouse Electric Company. 
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Derivation of Practical Units. By Lieut. F. B. BADT 
_and Prof. H. 8. CARHART. Electrician Publishing 
Company : Chicago, U.S.A. 

‘This small work is mainly a reprint of articles 
published in the Western Electrician. Its title, though 
it no doubt is, strictly speaking, correct, is, we think, 
very liable to be misleading, as the book is not a scien- 
tific treatise on electrical units, but a series of short 
illustrated biographies of famous electricians to whom 
the system of electrical units is practically due and by 
whose names the units are designated. A final chapter 
by Prof. Carhart deals briefly with modifications of the 
practical units. 


A Practical 
By EUSTACE SMITH. Third 
London: Whittaker & Co., 


Inventions and How to Patent Them. 
Guide to Patentees. 
Edition. Revised. 
Paternoster Square. 


This is an exceedingly handy and useful little 
volume, and should be possessed by all who are inte- 
rested in the subject. Thesections into which the work 
is divided are as follows :—What is a Patent ? What In- 
ventions can be Protected by a Patent ? When is a Patent 
New? When is a Patent Useful ? What amount of In- 
vention is Necessary to Support a Patent ? Who may 
apply for a Patent ? How to obtain a Patent ; Dealings 
with Patents ; Retention of Patents; Information on 
Practical Points. 


Journal of the Institution of Electrical Engineers. 
No. 87. London: E. & F. N. Spon, 125, Strand. 


The contents of this number are as follows : “‘ On Sig- 
nalling across Rivers in India,” by W. F. Melhuish ; 
* The Diathermancy of Air in Relation to the Efficiency 
of Incandescent Lamps,” by F. Higgins; “On Light- 
ning Guards for Telegraphic Purposes, and on the Pro- 
tection of Cables from Lightning,” by Oliver J. Lodge ; 
Original communications, Abstracts, &c. 


ALTERNATING CURRENT MOTOR. 


THE accompanying cut from an American exchange, 
illustrates diagrammatically an alternating current 
motor, recently patented by Elihu Thomson, of 
Lynn, Mass. Rotation in this motor is due to the 
reaction between an alternating current field and 
a locally short-circuited armature. These motors, 
when running at normal speed, are capable of 
sustaining speed in synchronism, or nearly in syn- 
chronism, with the alternations of the feeding wire, 
but are incapable of starting. 

The invention consists in commencing to run the 
motor with a different circuit arrangement for its arma- 
ture from that which it will have under the condition 
of steady normal working. This primary condition is 
one adapted to give a torque. When up to speed the 
motor is run with the armature on continually-closed 
circuit. 


Fig. 1. 


In the accompanying cuts, fig. 1 is a side elevation of 
a form of motor to which the invention may be applied. 
Fig. 2 is a diagram of the circuits and connections of 
the apparatus. In the figures, F represents a laminated 
field magnet frame having projections upon which are 


wound coils, C, as many as six in number. These pro- 
jections extend inwardly toward a revolving laminated 
armature. Upon the shaft of the machine is a commu- 
tator, K, consisting of six segments, each alternate seg- 
ment being connected, so that there are in reality but 
two divisions of three segments, each fitted together. 
The armature coils are so connected that if a con- 
tinuous current were passed through the coils the pro- 
jections on the armature would assume alternately 
north and south polarities. The field coils are con- 
nected in a like manner. Now if an alternating cur- 
rent be passed through the field coils, 0, the motor will 
not start to rotate whether its armature circuit be prac- 
tically open, or whether the coils be on closed circuit; 
but it will continue to rotate in either direction if it is 
once started, if the armature coils are placed on closed 
circuit, and the current fed to the coils, C, has sufficient 
energy. In the motor shown, the alternating current 
which passes through the field is made at the start to 
circulate through the armature. In the initial condi: 
tion of the motor the brushes are set backward or 
forward into proper position, where the armature will 
begin to rotate. When a certain speed has been ob- 
tained, the motor is made to assume its normal working 
condition and to continue its rotation without the 
commutator by short-circuiting the armature by any 
desired means. These changes of condition may be 
made by devices manually operated ; but the inventor 
prefers to bring them about automatically by the 
operation of some device responsive to the change of 
speed of the armature. 


ACTION OF LIGHTNING UPON THE HUMAN 
ORGANISM. 


ACCORDING to Vienna papers of the 4th inst. Prof. 
Nothnagel, in his clinical lectures, yesterday exhibited 
to his hearers a young woman, aged 20, Josepha Schleser, 
who had been recently struck by lightning in Styria, 
and had come to Vienna for treatment in Prof. Nothna- 
gel’s hospital. The patient suffered from a derange- 
ment of the nervous system. To his remarks on this 
case the lecturer added a discourse on the effects of 
lightning, substantially as follows: Formerly it was 
known merely that the burns occasioned by lightning 
had a zigzag figure, and that the further consequences 
might be paralysis or death. During the last ten years 
the lecturer had made comprehensive experiments 
upon rabbits with the electric spark of a large Leyden 
jar, and has thrown a new light upon this question. 
The action of lightning upon the brain, the spinal 
column and the peripheric nerves is shown by the loss 
of consciousness, the disturbance of the intellect, and 
the extended phenomena of lameness, the latter of 
which have a tendency to disappear. On the other 
hand, there are intense nervous phenomena which 
strongly resemble those produced by railway accidents 
and other concussions, and which dominate the patient 
for a long time. Disturbances of sight and speech often 
occur, and may remain for life, or may in part dis- 
appear. Invother cases there may be observed in the 
person struck a childish frame of mind which may 
incline either to reckless merriment or to sadness and 
melancholy. Experience proves that lightning pro- 
duces its chief effects only at the points of its entrance 
and exit. Thus a flash which entered a schoolroom in- 
jured only the first and last child on the form, those 
between escaping unhurt. Prof. Nothnagel pointed 
out that in the treatment of lameness and other consti- 
tutional perturbations due to lightning metallotherapy 
is most efficient, a large horseshoe magnet being applied 
alternately to the head, trunk and the limbs. This pro- 
cess led to better results than the electric treatment 
recently adopted. In case of a quite recent stroke the 
clothing should be unfastened, the patient laid with the 
head high, quietness and fresh air should be secured, 
and if consciousness does not return the head should 
be exposed to a stream of cold water. 


THE TELEGRAPHIC JOURNAL saND 


ELECTRICAL REVIEW. 


[JuLY 18, 1890. 


PROCEEDINGS OF SOCIETIES. 


The Institution of Electrical Engineers. 


“The Working Efficiency of Secondary Cells.” By W. E. 
Ayrton; C. G. Lams, E. W. Smita and M. W. Woops, 
Associates. Read at Edinburgh, Wednesday, July 16th. 


I.—Prervious Tests or CELLS. 


Since 1881, when the formation of Planté storage cells was 
greatly accelerated by Faure’s device of pasting the plates, 
numerous tests have been made in different parts of the world on 
the capacity and efficiency of secondary cells. The first tests 
that were carried out were conducted simultaneously, at the end 
of 1881, in England by Prof. Perry, with one of the authors of 
this paper, and in France by a committee consisting of Messieurs 
Tresca, Potier, Joubert and Allard, working at the Conservatoire 
des Arts at Metiers, with a staff of assistants. 

In the report—communicated to the Physical Society in 
February, 1882—by the two English experimenters, it was pointed 
out that the great “resuscitating power” of the cells made it 
very difficult to say when they were entirely discharged, and 
therefore, in order to test the efficiency, the cells were first 
“emptied” of charge by discharging them until the discharge 
current was very small, and finally leaving them short-circuited 
for many hours with a short bit of thick wire. Next, a measured 
amount of energy was put into these “ empty” cells, and they 
were then thoroughly discharged on three successive days, being 
insulated and allowed to recuperate during the two intervening 
nights. Although the energy efficiency thus obtained, and which 
was not less than 82 per cent., probably represented much more 
than could be obtained in practice at that period, if the discharge 
were stopped before the E.M.F. fell to so low a value, this 
efficiency represented something quite definite, since all the energy 
given out by the cells in the discharge must have been put into 
them during the measured charge, no demand being made on 
some inexhausted store of energy previously put into the cells. 

The French committee, on the other hand, considered the cells 
a3 being discharged when a certain current whizh was originally 
produced through a fixed resistance by 30 cells could no longer be 
kept up, even when the number of cells had been increased to 35. 
Bat unless, subsequently to the receipt of the cells from the 
manufacturers, they had been charged and discharged several 
times until the same cycles of values of E.M.F. with time were 
repeated with each charge and discharge, there was no guarantee 
that in the experimental discharge the cells were not drawing on 
a store of energy put into them before leaving the manufacturers’ 
premises, and thus giving a higher value than the “ working 
efficiency.” 

And we are afraid that a very possible neglect of the powerful 
resuscitating power of accumulators may have vitiated some of 


the published results of experiments that have been made on 
them. This doubt must not be forgotten in considering the accom- 
panying list, which is as complete as we have been able to make 
it, of all snch experiments that have been made up to date. At 
the middle of 1889, when we had nearly completed our investiga- 
tion, there appeared two very important contributions to the 
subject—one on “ The Inherent Defects of Secondary Batteries,” 
by Dr. Louis Duncan and. H. Wiegand; the other, “ Ergebnisse 


-von Versuchen an Akkumulatoren fiir Stationsbetrieb,” by Prof. 


W. Koblrausch and C. Heim. These investigations are extremely 
interesting, as they confirm some of the results which we ‘had 
also arrived at, and to which reference will be made in this paper ; 
Prof. W. Kohlrausch and C. Heim, for example, laying great 
stress on the fact that the discharge of an accumulator does not 
depend merely on the previous charge, but on the previous history 
of the cell. 

At the Central Institution there are three distinct types of 
E.P.S. cells in daily use. The cells, however, used by us for the 
investigation were 20 out of a group of 50 of what is known as 
the 1888 type. This type we. selected since it was the latest 
constructed by the Electrical Power Storage Company. The 
particular specimens of this 1888 type, which are at the Central 
Institution, contain each two positive and three negative plates, 
each plate, exclusive of the lugs, being 9} by 9} inches. The 
glass. vessels containing these plates are large enough to each 
hold 7L plates, but we preferred to use 7L glass boxes to having 
smaller boxes specially consti ucted. 

The total weight of each of these cells is about 59 Ibs. 12 0z., 
made up as follows :— 


Ibs. 07, 
3 negative plates oe : about 17 2 
2 positive z ne sy aa a tT 28 
Ebonite strips ... woe ah at Ba 0 8 
1 glass vessel ... he he La sh Ties 
Dilute sulphuric acid... 395g SB e2 


and the cells are intended to be used with a maximum current of 
9 ampéres on charging and 10 on discharging. 

_ The first point to settle with reference to the discharge was 
whether the resistance in the circuit should be kept constant, or 
whether as the E.M.F. fell the resistance should be varied in 
such a way as to keep the current constant. This latter method, 
although it involved much more labour, was adopted. At first 
the current was kept constant by varying the resistance by 
hand as the E.M.F. of the cells altered. But this required the 
constant presence of one of the observers day and night, partly to 
vary the resistance from time to time, and partly to start the 
charging directly the discharging was finished, in order that the 
cells might never be left discharged. Hence an automatic 
arrangement, which will be described later on, was subsequently 
devised, and by means of it the current was maintained more 
constant than could be achieved by even very careful hand 


Efficiency Tests of Accumulators. 
Efficiency. 
Dute. Maker of Cell. Experimenters, of Bt 5 eee ee So Ea | Remarks. 
Quantity. | Energy. 
rik 3g ot 
1882 | Faure . | Ayrton and Perry | 82 Cells short-circuited for some time before being 
| tested. Cells discharged on three succes- 
| sive days, and allowed to recuperate during 
| the two intervening nights. eas 
1882 zs French Commission 92 | 70 Result of a week’s work. Current kept fairly 
constant during discharge by the addition 
from time to time of fresh cells. 
1883 | Schultz .. ve «. |» Hallwachs ? es A 6 to 50 Results variable and indefinite. 
1883 BE. PiiS. 3. PY ost H. Morton ies eae 90 Ae 
1883 "rt “nie Aron... a ate ee 6 to 50 Results very variable. 
1885 | B.T. K.... | Forbes | 80 69 | Mean of one week’s work. Current not kept 
| constant: 
1886 | Farbaky and Schenek Waltenhofen ... y. | SB is 78°7 
1886 -))) EXP. Sites. .... | Drake and Gorham : 90 80 Current maintained constant during charge 
| and during discharge. 
1887 os | Haebelin pat 92 a * Cells not good.” 
1887 | Fitzgerald Lea 91 Rs ; 
1887 oe Huber nds 88 
1887 | C. Smith... Miller“... vie 80 ae Lead spirals painted over with salts. 
1888 | Huber ... ts ... | W. Kohlrausch... 90°7 78:4 
1889 | Farbaky and Schenek... | Waltenhofen ... ae 88°1 74h 
(Tudor ... * ... | W. Kohlrausch & Heim 94 82:4. Normal currents used in charging and in 
| | discharging. 
99 sen Tae te ” ” 77 : * 64-7 Charging and discharging currents rather 
1889 | more than twice the normal. 
| | Se tee oe ” By 814 qBnirl Cells allowed to rest for 160 hours after 
| charging. 
pert in ee ee i 9 6 90 80 Cells first completely discharged by the external 
resistance being gradually diminished to 
nought. 

The positive plates of these Tudor cells are 
| first formed by Planté’s process, then the 
| holes in the grids are filled with minium, 
| and the forming continued. The negative 

grids are not formed at all, but merely have 
| the holes in the grids filled with lead oxide. 


THE TELEGRAPHIC JOURNAL ANUD 


KLECTRICAL REVIEW. 


JULY 18, 1890.] 


79 


regulation, and the circuit broken during discharging and during 
charging the moment the P.D. reached certain pre-arranged 
values. - 
We had next to adopt.a criterion by which to settle when a 
charge or discharge could be said to be completed. Such a 
criterion may be made to depend on a variety of changes that 
take place in a cell, three of which are in common use—viz., 
change in the specific gravity, gassing, and change in the P.D. 
Tn the case of the cells tested by us, and which have more liquid 
in proportion to the plates than is usually the case, the change 
in specific gravity from charge to discharge is from 1:2 to about 
1:17; and, as our experiments show that the change is directly 
proportional to the time, when the current is kept constant, the 
change in the specific gravity per hour is only about 0-002, which 


Potential difference per cell, charging with 9 amperes. End of charge. 


P.D. in; volts, 


‘Lune in hours trom veginning of charge, 
Fia. 1. 
is far too small to be read very accurately with ordinary hydro- 
meters. But it is known the fallin the E.M.F. of the cells at the end 


of the discharge is very rapid, so that: half an hour more or less in 
the time of discharge produces a great difference in the value of the 


Potential difference per cell, discharging with 10 amperes. End of discharge. 


in volts, 


P.Ds. 


Time in hours from beginning of discharge, 


Fia. 2. 


E.M.F.; hence it follows that, if a specific gravity test were 
alone employed with our cells as a criterion of charge and 
discharge, it would be necessary to read the specific gravity 
accurately to less than 0:001 at the end of the discharge. The 


amount of gassing is also far too rough a test, and cannot be em- 
ployed at all in the discharge, hence we were led to resort to the 
variation in the P.D. 

A number of experiments were now made on two of the cells, 
in order that the ezact shape of the curves of P.D. at the end of 
the charge and discharge might be ascertained. The curve shown 
in fig. 1 is the end of the P.D. curve for one cell on charging with 
9 ampéres for 14 hours; from which we see that the rate of varia- 
tion of the P.D. with time is greatest when the P.D. is about 2°36 
volts, indicated by the point, a. In fig. 2 is shown the curve of 
P.D. during the last 31 hours of discharge with 10 ampéres, the 
discharge being continued for 12 hours. In this particular expe- 
riment the discharge was allowed to continue until the P.D. fell 
to 1:365 volts, indicated by the point, c, which is far lower than 
we have dared on any other occasion to allow the P.D. to fall. 
At about 1°8 volts the P.D. curve begins to fall pretty rapidly, 
and the slope of the curve, or the rate of diminution of the P.D. 
with time, goes on increasing until the P.D. has fallen to 1°6. 
volts, indicated by the point, a, on the curve in fig. 2. Here 
~ per cell has reched a value 1°4, vy being measured in volts and 
t in hours. Below this the curve has a shape that has not hitherto 
been noticed, for when the P.D. per cell has reached 1°556 volts, 
indicated by the point, B, the curve suddenly alters its shape, be- 
coming the straight line, B, c, with a less inclination to the axis of 


time, ee being for this line only 0°44. 


Charging circuit 
roken. 


Potential difference per cell, charging with 4°52 amperes. 


P.D. in volts. 
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Just as we have in the curve in fig. 2 continued the discharge 
much below the usual limit, so we examined what would take 
place if the charging was also prolonged much beyond the usual 
limit. Curve 3 shows the rise of the P.D. when the charging at 
4°52 ampéres was continued for 37 hours, 25} hours being suffi- 
cient to fully charge the cells with this constant current of 4°52 
ampéres—that is, to charge them until the P.D. per cell was 2°4 
volts. It will be observed that whereas the volts rise from 2°25 
to 2°38 between 23°1 and 25°5 hours—that is, 0°13 volt per cell in 
2°4 hours—the rise in the following 12°3 hours is only from 2°38 to 
2'55 volts: this is only 0°17 volt. The continuation of the curve 
shows the drop of P.D. on breaking the charging circuit ; there is 
an instantaneous fall of 0°28 volt per cell, and a further fall of 0°1 
volt in the E.M.F. in two hours. 


Potential difference per cell, charging with 9 amperes. 


P.D, in volts, 


Charging circuit closed, 


Dluwe iu Uiiuutere 


Fia. 4. 


Charging clicuit vrubeb, 


The curve on fig. 4 shows on a Jarger scale this drop on breaking 
the charging circuit when the cells are very well charged, leaving 
it broken for five minutes, and then closing it again ; the charging 
current in this experiment being 9 ampéres. There is, we see, a 
nearly instantaneous drop of the terminal P.D. per cell from 2°56 
to 2°31, then a steady fall in the E.M.F. from 2°31 to 2°24 volts in 
five minutes. On reclosing the charging circuit at this moment, 
there is an instantaneous rise of the P.D. to 2°48 volts, and then a 
slow rise to 2°56 volts in five minutes ; so that after reclosing the 
charging circuit it took, in this experiment, the same time for the 
P.D. to recover the value it had just before breaking as the time 
during which the circuit remained broken. 

Experiments were also made on the time rise of the E.M.F. on 
stopping the discharge. Later on, however, the time rise of the 
E.M.F. on breaking the discharge circuit, as well as the time fall 
of the E.M.F. on breaking the charging circuit, for various cur- 
rents, was measured in a far more sensitive way than in the early 
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part of this investigation ; this subject will, therefore, be left until 
farther on in this paper. 

On starting a discharge the P.D. generally falls slightly to the 
value that is maintained fairly constantly during a long portion 
of a discharge. After a prolonged rest, however, we have found 
that the P.D., on the contrary, shows a decided rise at the com- 
mencement of a discharge, and that it is not until the third dis- 
charge takes place that the curve resumes its normal character 
with the slight drop in the value of the P.D. at the commence- 
ment of the discharge. 


IT.— EF riciency. 


In the earlier of the experiments made by us on the efficiency 
two distinct groups, each of 10 cells, were employed. The cur- 
rent passing through the two sets of cells also passed through two 
platinoid strips, and the P.D. at the terminals of each of these 
platinoid strips was measured by a suitable low resistance galva- 
nometer, whose indications, therefore, measured the respective 
currents passing through the two sets of cells. The P.D. at the 
terminals of either group of cells was measured by means of a high 
resistance D’Arsonval galvanometer, which by means of a switch 
could be connected with the terminals of either of the two groups. 
The high resistance and one of the low resistance instruments 
have been absolutely calibrated very frequently during the past 
few years, by means of the silver voltameter, known resistances, 
and Latimer Clark standard cells. A special calibration was also 
taken of these instruments, both just before these experiments 
were commenced, and at their conclusion. 

Group No. I. of 10 cells was first charged with 905 ampéres 
and discharged with 9:933 ampéres, there being four discharges 
alternated with four charges, without intermission, from January 
8th to January 12th, 1889, both days inclusive. One of the 
observers was always present (day and night) to keep the current 
constant by hand regulation, to take frequent readings of the P.D. 
at the terminals of the set of 10 cells, to stop the charging when 
the P.D. per cell reached 2°4 volts and immediately start the dis- 
charging, as well as to stop the discharging when the P.D. per cell 
reached 1°6 volts, and instantly start the charging again, so that 
the célls were never left discharged. 

We used the limits 2°4 and 1°6 volts per cell as the criterions 
for stopping respectively the charge and discharge since, as 
already seen, the slope of the charge and of the discharge curves 
are greatest for about these values of the P.D. 

Next, Group No. I. was charged with 4519 amperes and di - 
charged with 9°933 ampéres, twice, without intermission, from 
January 14th to January 19th, inclusive ; the P.D. limit for charge 
being 2°4 volts, and for discharge 1°5. 

And while the two sets of tests were being made with Group I., 
Group II. was first charged with 9:°104 ampéres, and discharged 
with 4°858 twice, without intermission, from January 9th to 
January 12th. And lastly, Group II. was charged with 4519 
ampéres, and discharged with 4°858, without intermission, from 
January 14th to January 19th, both days inclusive. 

Shortly, then, the tests were— 


Charge. Discharge. 
9 ve 10 ampéres. 
Group ese 7 ue AGt 10 5B) 
69 sae 5 » 
Group tl hi. See. 0 42 Ae 5 ” 


The coarse adjustment of the resistance for keeping the current 
constant was effected by means of resistance coils made of bare 
German silver wire suitable for standing large currents; the fine 
adjustment was performed by means of horizontal mercury troughs, 
through which the current passed, the lengths of the mercury in 
the wooden troughs through which the current passed being 
varied by copper bridge-pieces. This mercury trough arrange- 
ment forms an extremely convenient resistance for delicate ad- 
justment by hand. To keep the current as constant as possible, a 
dynamo was not used to charge the accumulators under test, but 
they were charged instead from other accumulators of much 
greater storage capacity. 

The general expressions for the ampére hours and watt hours 
given out by an accumulator are, of course, 


t ty 
ps dt, and i” A; at, 
(a) 0 


where A, and vy, are the current in ampéres passing through the 
accumulator, and the P.D. at its terminals at any moment, and ft, 


is the time in hours during which the discharge lasts. Conse- 
quently, if a,, v2, and t, have similar meanings for the charge, the 
complete expressions for the quantity and energy efficiency are, 
respectively, 


ty te 
A; dt + Ay dt, 
pete of 
and t, t 


2 
V) Ay dt + Ve Ay dt. 
a) 0 


In our experiments a; has a constant value during the discharge, 
and A, a constant value during the charge, so that the expressions 
for the quantity and energy efficiency reduce themselves to 


Ay t 
ae ET EL | 
Ag ty 


which is very easy to calculate, 


ty ty 
and awa dt + fv dt. 
a) 0 


h 
To obtain f v, dt a time curve of the values of y, is drawn 
0 


ty 
and integrated ; similarly, to obain ap Vv. dt a time curve is drawn 
0 


for v. and integrated; then, multiplying the first integral by the 
steady value of the discharge current A,, and the second integral 
by the steady ‘value of the charge current A,, we have, respec- 
tively, the watt-hours given out in the discharge and the watt- 
hours put into the accumulators in the charge. 

After drawing a series of time curves for the P.D. in the various 
experiments already referred to, and integrating them with an 
Amsler’s integrator, we obtained the following results for the 
successive charges and discharges :— 


Group of 10 Cells—No. I. 


Di: charge at 9 933 amperes. Charge at 9°05 amperes. Percentage, 
Ampere Watt Ampere Watt Quantity Fnergy 
hours. hours. hours. hours. efficiency. efficiency. 
119 2,280 | 114 2,435 105 94 
105 2: O4beee| 102 2,220 103 92 
101 19700 101 2,220 | 100 87 
104 2,020 | 104 2,270 100 89 
Discharge at 9°933 amperes Charge at 4°519 amperes. | 
1125 Ql Oae es 115 2,485 | 98 87 
113 2.190 115 2485 | 98 88 
Group of 10 Cells—No. II. 
g Diseharse at 4°858 amperes. Charge at 9104 amperes. Percentage. 
Ampe‘e Watt Ampere Watt | Quantity Energy 
hours. hours. hours. hours. etficiency. efficiency. 
1545 3,005 138°5 2,910 1115 103 
141 5 2,770 129°7 2,820 109 98 
Discharge at 4°858 amperes.| Charge at 4519 amperes. 
143 2,785 141 3,075 102 90°5 


Now not only are quantity efficiencies of 105, 103, 111, 109, &e., 
per cent. impossible, but energy efficiencies of 94, 92 per cent. are 
also too high, when accumulators are being charged and dis- 
charged at the maximum rate allowed by the manufacturers. 
Further, it is noticeable that for each set of tests both the quan- 
tity and energy efficiencies diminish on the whole as the tests 
proceed. These cells, like the other cells in the Central Institu- 
tion laboratories, have been charged at regular times; and as the 
number of ampére hours taken out of them for ordinary laboratory 
work varies very much, the intervals between the periodic 
chargings are so arranged that on the whole the cells are charged 
up much more than they are discharged. 

Hence at the commencement of these tests the cells had a large 
store of energy in them on which to draw in the discharges, the 
results of which are given in the preceding table. From this we 
learn this very important fact—that if accwmulators be thoroughly 
well charged wp before being tested, then five days’ continuous 
charging and discharging alternately with even the maximum cur- 
rents allowed by the manufacturers fails to give the normal quantity, 
or energy, efficiency. 

It will be noticed that both the ampére hours and the watt 
hours are increased by diminishing the current employed. This 
is partly due to the fact that if a fixed P.D. limit per cell be em- 
ployed either in discharging or charging, the cell is dis- 
charged until the E.M.F. is slightly lower, and charged until 
the E.M.F. is slightly higher for a small current than for a larger 
one. 


III.—AvromatTic CURRENT REGULATOR. 


We think it possible that a neglect of the power that accumu- 
lators possess of drawing on a store of energy put into them in 
former chargings may have led experimenters to conclude that the 
normal efficiency of certain types of accumulators was greater 
than was really the case. To ascertain the working efficiency of 
the accumulators we were testing, it was clear that they would 
have to be charged and discharged alternately with a definite 
charging and a definite discharging current continuously for a 
rhuch longer period than five days. And as this would be a 
very laborious operation if the current had to be kept constant 
day and night during this period by hand regulation, we pro- 
ceeded to construct the automatic current regulating device shown 
in fig. 5: 
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A is a set of five accumulators under test, where B is a totally 
independent set of four used to provide the power for working the 
current regulator. c is a platinoid strip of sufficiently large cross 
section and surface that no appreciable change of resistance can 
take place by the largest current—10 ampéres—that flows through 


it in these experiments. p is a permanent magnet motor, the rota- - 


tion of which in either direction turns the brass roller, £, r, very 
slowly in one direction or the other, the pinion and toothed wheel 
of the motor, combined with the small grooved pulley on the 
toothed wheel shaft and the much larger grooved pulley on the 
roller, causing the angular motion of the roller to be about ;3,5th 
of the angular velocity of the armature of the permanent magnet 
motor. The brass roller, ©, F,is electrically divided into two 
halves by the ebonite disc, ¢, and little amalgamated discs at the 
ends of this roller turn with but little friction in mercury cups, 
H, 1. Round each half of the roller are wound four bare platinoid 
wires of No. 26 gauge, and each about 43 feet long. Their lower 
ends are soldered to the brass roller, and their upper ends to the 
brass bar, J, K, small spiral springs (not shown in the figure) being 
introduced to keep the wires taut. ‘The rod, J, x, is held up by 
a cord which passes over two pulleys, and to the end of which is 
attached the weight, u. An electric current entering at o follows 
the path, H, 5, J, K, F, 1, the path being longer or shorter depend- 
ing on the amount of the platinoid wires wound on the two balves 
of the brass roller. m is a solenoid, being, in fact, the coil of an 
A. and P. animeter, on the axis of which a rod, p, a, was very de- 
licately poised by its being supported by four very fine wires of 
No. 40 gange, and each about one foot long. Two of the wires, n, 
on a plane at right angles to the path, joined together where they 


oe ing 


When the cells, a, under test were being charged by means of a 
set of accumulators not shown on the figure, but attached to the 
leads, tr and vu, three copper bridge-pieces were put in to connect 


the mercury cups, 4 to 5, 2 to 6, and 1 to 3, respectively ; whereas 


when the test cells were being discharged two copper bridge pieces 
connected the mercury cups, 2 to 3 and 5 to 6. The current 
passed, of course, one way through the cells, a, in charging, and 
the other way in discharging ; but in both cases a positive current 
flowed, as indicated by the arrows, through the thick lead, v, the 
platinised strip, c, through 4, 8, J, K, F, 1, through the thick lead, 
w, the thick lead, y, the solenoid, m, and the thick lead, z. As 


_ already explained, if the currents through this circuit exceeded in 


the very least 9 ampéres, the core, Pp, Q, was sucked into the 
solenoid, m, until Pp made contact with rR; whereas if the current 
fell in the least below 9 ampéres, P, @ was pulled back by the 
spring, P, P’, until p made contact with s. In the former case a 
small auxiliary current from the accumulators, B, follows the 
course, a, b, c, d, through the spirals, e—several in number, so as 
to carry the current, but made of extremely fine wire, so as 
to oppose practically no resistance to the free motion of P, ea— 
then from rp to R, through f/f, the electro-magnet, g, and 
through h, back to the other pole of the battery, 8. If, instead, 
P be in contact with s, then the current from the auxiliary accu- 
mulators, B, passes from Pp to s through the relay electro-magnet, 
i, instead of through the relay electro-magnet, g. In the former 
case the spring tongue, k, is attracted so as to make contact with 
M (m being in reality a mercury cup into which dipped a platinum 
point with which k was tipped), and in the latter case the spring 
tongue, l, is attracted so as to;make contact with m. If k makes 
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Fig. 5.—Avutomatic CURRENT REGULATOR, AND AUTOMATIC INTERRUPTOR FOR BREAKING THE CHARGING AND DISCHARGING CIRCUITS. 


were connected with the rod at Qa, but spread out at the top, and 
similarly o consisted of two wires. Thus, while the rod, p, a, had 
great freedom of motion along its axis, it could not wobble side- 
ways. This rod consisted of two pieces of brass at its ends, but 
the middle shaded portion was the well-annealed soft iron tubular 
core of the ammeter. A current passing round the coil, m, sucked 
in the core more or less against the pull of the antagonistic spiral 
spring, P,P’. This spring was made of platinoid wire of No. 26 
gauge, wound round a #-inch mandril, and when pulled out in 
position it had about 30 turns to the foot, and was over 4 feet in 
length. One end of the spring was attached to the rod at p, while 
the other, p’, was fastened to a fine thread, which could be wound 
up more or less round a small roller and the tension of the spring 
very delicately adjusted. 

At first the elasticity of this spring was not perfectly constant, 
but after about one month’s use the pullit exerted when stretched 
to a given length became wonderfully definite, and the core, Pp, a, 
could be adjusted so that for a current of exactly 9 ampéres flow 
ing round the solenoid, m, the projection at r remained midway 
between the contacts, R and s, without touching either. But on 
the current flowing round the solenoid, m, becoming very slightly 
greater, or very slightly less, than 9 ampéres, the platinised pro- 
jection of the rod at p made contact with either the platinised 
piece,kors. The permanency that the spring eventually attained 
was so great that even when the apparatus had not been in use 
for two or three weeks, one had only to close the circuits to start 
the regulator, and no fresh adjustment whatever of this spring 
was necessary to ensure that the current would be kept absolutely 
constant at 9 amperes, This spring has, however, now gone the 
way of most bare fine platinoid wire, of breaking up into pieces. 


contact with m, a positive current commencing from the middle 
of, the accumulators, B, follows the path, n, the motor, through o, 
m, k, and back to the end of the accumulators, p; whereas if 1 
makes contact with m, a positive current follows the path q, a, l, 
Me i o, the motor, through n, and back to the middle of the 
cells, B. 

Accordingly, then, as rp makes contact with rk or with s, a cur- 
rent is sent one way or the other through the armature of the 
permanent magnet, p, and the roller, n, Fr, is turned around one 


- way or the other so as to unwind, or wind up, more of the wire 


and automatically alter the resistance in the circuit. Although 
the whole apparatus was home-made, and looked very rough, it 
was able to automatically keep the current constant to 1 part in 
600 for days at a time. 

As the charge was effected with 9 ampéres, and the discharge 
with 10, a shunt, r, exactly nine times the resistance of m, was 
connected across m during the discharge, and as the automatic 
regulator kept the current through m constant at 9 ampéres, it 
kept the current through the circuit constant at 10 when the 
shunt, r, was attached to m. 

The necessity of using the relay electro-magnets, g and i, arose 
from the fact that the only suitable permanent magnet motor 
which was at our disposal was a laboratory hand magneto Gramme 
machine, which required a current of about one ampére to work it, 
and to obtain great sensibility, the contacts between p and R, or P 
and s, had to be too slight to carry such a current. 

It was very interesting to watch the regulator, since the arma- 
ture of the motor was almost always in motion, now making half 
a turn one way, now one turn the other. It may be mentioned 
that one turn of the motor armature shortened or lengthened each 
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of the platinoid wires by about the 62nd of an inch—that is, by 
less than the =,55th of its whole length. 

At first all sorts of plans were tried for keeping clean the sur- 
face of the mercury in the mercury cup, m; but alcohol floated 
on the mercury failed because it dried up, water was electrolysed, 
oil was carbonised, and a long conducting point adhered to each of 
the platinum points, | and k, and the auxiliary accumulators, B, 
were short-circuited. In despair, we left the surface of the mer- 
cury completely exposed to the air, and were surprised to find that 
that' answered perfectly ; a thickish layer of mercury and mer- 
curous oxide formed on: the top, but the platinum wires easily 
forced their way through, and always made good contact. 

To avoid, however, all risk of accidents, cut-outs were intro- 
duced into various parts of the circuit ; and to prevent the motor 
overwinding the platinoid resistance wires on the roller, 5, ¥r, and 
breaking them, should the current in the main circuit accidentally 
become much too small, as well as to prevent the motor undwind- 
ing the wires too far off the roller should the current become much 
too large, safety keys (not shown in the figure) were provided. If 
the red, J, K, were drawn down dangerously low, or allowed to go 
up too.far, it touched one or other of the safety keys and broke the 
electrical circuits. 


IV.—Avtromatic INTERRUPTOR FOR BREAKING THE CHARGING 
AND DISCHARGING CIRCUITS. 


As it-was extremely important that both the charging and dis- 
charging circuits should be broken at the exact moment when the 
P.D, in its rapid variation passed through certain specific values, 
and as in a long course of experiments, lasting for several months, 
it was quite possible that occasionally no one of the observers 
would be present at the exact moment, we arranged an inter- 
ruptor to break the circuit automatically when the P.D. in 
charging reached 2°4 volts per cell, or 1°6 volts per cell in dis- 
charging. The automatic interruptor was arranged thus :—s is a 
D’Arsonval galvanometer, the coil of which, wound with platinoid 
wire of 154 ohms resistance, is joined in series with a resistance 
box, ft, as a shunt to the accumulators, a, under test. Electric 
connection was made to the bottom of the coil by means of a fine 
spiral spring, too thin to introduce any controlling moment, while 
above the coil was suspended by a phosphor bronze strip j¢5,th 
inch thick, ,32,;ths broad, and 13 inches long. This strip has 
seven twists put into it by means of a head moving in a tight 
collars, the coil being prevented from turning by a pointer, u, 
attached to the framework of the coil coming into contact 
with the stop, v. The thin phosphor bronze strip being very 
thin, it had very little torsional rigidity, and being set up 
as described, this instrument acted as a “set-up voltmeter”’—a 
type of instrument proposed years ago by Prof. Perry and one of 
the authors of the paper for measuring with great accuracy a very 
small change ina P.D. With a definite adjustment of the resist- 
ance in the box, f, the platinum-tipped pointer, u, remains in con- 
tacc with the stop, v, for all P.D.’s between the terminals of the 
accumulators, a, less than 2°4 volts per cell. When the P.D. 
reaches this value, the pointer. at once leaves the stop, v, moves 
over through an appreciable distance, and makes contact with the 
platinum-tipped stop, w. With another definite adjustment of 
the resistance in the box, t, the pointer, u, remains in contact with 
w for all P.D.’s between the terminals of the accumulators, a, 
greater than 1°6 volts per cell,.but the moment this value is 
reached the pointer moves away from w and makes contact with 
the platinum-tipped contact stop, v. 

When charging, a copper bridge piece connects the mercury 
cups, 7 and 8, and when on the P.D. at the terminals of the 
accumulators, a, reaching 2'4 volts per cell, the pointer, u, passes 
over and makes contact with w,an instantaneous small current is 
sent by the accumulstors, a, through the electro-magnet, x, which, 
attracting the armature, y, downwards, tilts the spindle, z, and 
thereby lifts x and the other two contact forks out of the three 
sets of mercury cups, thus breaking all the circuits. The tilting 
of the spindle, z, also brings a camelis-hair brush into contact with 
the balance of a watch, and stops.it at the moment the charging 
is completed.* Bi. 

In discharging the cells, a, mercury’ cup 7 is connected to 9 
instead of to 8. During the discharge the pointer, u, rests against 
w, and on the terminal P.D. of the cells falling to 1:6 volts per 
cell, the pointer moves over, comes into contact with v, and an 
instantaneous current passes round the electro-msgnet, breaks all 
the circuits, and stops the watch. The course of this instan- 
taneous current at the end of the charge and discharge is indicated 
by the arrows numbered consecutively 10, 11, 12, 18, 14, 15, 16, 
and 17.. 

To prevent any sluggishness in the action of this interruptor from 
a possible sticking of the pointer, u, against the contact stops, v or 
w, the pedestal supporting the set-up galvanometer, s, was kept in 
a constant state of slight vibration by the going of an American 
clock works that were placed on this pedestal. 


V.—AMMETER AND VOLTMETER. 


There remain only to be described the ammeter by means of 
which the current passing through the accumulators could be 
measured from time to time in order to see whether the automatic 


* As it was undesirable to risk an expensive watch, we pur- 
chased one of the watches that could be then obtained in St. 
Paul Churchyard for 8s. 53d. This watch was very substantial, 
had a very strong hair spring which could not be easily damaged, 
and was an excellent time-keeper—far superior to many watches 
of afar more expensive character. + 


regulator was doing its duty, and the voltmeter for frequently 
measuring the P.D. at the terminals of the accumulators, a, under 
test. As the current had only to be very occasionally measured, 
one D’Arsonval galvanometer, 8, was employed for both purposes. 
Its coil was wound with platinoid wire of 52 ohms resistance, and 
suspended in the way that has been already described,* which 
enables the deflection from one end of the scale to the other to be 
absolutely proportional to the current. The top suspension was a 
phosphor bronze strip ;,'5;th inch thick, ;32,ths wide, and about 

; inches long; while electric contact was maintained with the 
bottom of the coil by means of an extremely fine A. and P. spring, 
offering no appreciable torsional rigidity. 'The permanent magnets 
employed belonged to an old magneto mavhine, and into the cylin- 
drical space between their poles, in which the Siemens armature 
formerly turned, was put a coil made of the right shape to suit 
the curved ends of the magnets without it being necessary to 
employ any soft iron pole pieces. Experiment showed that the 
deflection right across a scale 2 feet 9 inches long, the zero for no 
current being at one extreme end, was rigorously proportional to 
the current—a result which, as has been already pointed out, is 
far from being obtained with D’Arsonval galvanometers as usually 
constructed. 

When it was desired to measure the current passing through 
the accumulators, a, a rocking switch was turned so as to connect 
mercury cup 18 to 20 and 19 to 2L; whereas when it was the P.D. 
at the terminals of the accumulators that was to be measured, the 
rocking switch was turned so as to connect mercury cup 20 to 23, 
and 21 to 22. In the former case, with a resistance of 264 ohms on 
the resistance box, y, a current of 10 ampéres passing through the 
cells and platinoid strip, c, produced a deflection of 500 scale divi- 
sions, or 50 divisions per ampére; while, with a resistance of 
71,570 ohms in the resistance box, 6,a P.D. of 10 volts at the 
terminals of the five accumulators, a, under test produced the 
sue deflection ; so that 50 divisions corresponded then with 1 
volt. 

(To be continued.) 


NEW PATENTS-—1890. 


10125. “Improvements in electric cut-outs or apparatus for 
controlling the flow of currents of electrical energy.” J. L 
Kimpaut and H.C. Wirt. Dated July 1. (Complete.) 

10134. ‘ Improvements in covered or insulated electric cables 
or conductors, and acompound therefor.” J. Y.JoHnson. (Com- 
municated by J. H. Cheever, United States.) Dated July 1. 
(Complete.) 

10137. ‘Obtaining motive power by a method and means, or 
apparatus in connection with any mechanical or electrical motor, 
or combination of both.” P.H. Wituiams. Dated July 1. 

10179. ‘ Improvements in telephone call devices.” H. J. Hap- 
DAN. (Communicated by F. R. Spalding, United States.) Dated 
July 1. (Complete.) 

10181. ‘ Improvements in secondary batteries.” 
Dated July 1. (Complete.) 

10183. ‘ Improvements in electrical cut-outs, and fixtures con- 
nected therewith.” H. H. Laks. (Communicated by S. Berg- 
mann, United States.) Dated July 1. 

10187. “Improvements in or appertaining to self-exciting elec- 
tric generators.’ W. P. THompson. (Communicated by W. 
Stanley, Jun., and O. B. Shallenberger, United States.) Dated 


T. M. Foors, ° 


July 1. 

10211. “Improvements in electric primary batteries.” Y. 
Fasris. Dated July 2. 

10229. ‘Improved means for decomposing sewage water by 


oxidising zinc by electric current.” A. Green. Dated July 2. 

10252. “Improvements in electric railways.” J. P. Bayuy. 
(Communicated by T. A. Evans, United States.) Dated July 2. 

- 10271. ‘“ An improvement relating to medico-electric batteries.” 
N. Mircuety. Dated July 2. — 

10276. ‘Improvements in electric search lights and in 
mechanism for feeding the carbons.” H. J. Aunison. (Com- 
municated by B. B. Ward, United States.) Dated July 3. 

10305. “A combined electrical comb-curler and curling tongs 
for hair.’ W.H. Fasserr. (Communicated by R. Scott, United 
States.) Dated July 3. 

10309. “An improvement in adjusting electric light suspen- 
ders.” A. Lucas and E. Sunpzsore. Dated July 3. 


10316. “Improvements in joints for armoured electric con- 
ductors.” J.D. F. AnpREws. Dated July 3. 
10842. ‘Cleaning knives. Intended to be called ‘ Coomer’s 


electric knife cleaner.’”’’ ‘G@. M. Coomer. Dated July 4. 

10359. ‘ Improvements in connection with the electric lighting 
of ships.” T. W. Watson and A. H. Watson, - Dated July 4. 

10406. “Improvements in electrical measuring instruments.” 
J. Perry. Dated July 5. 

10421. “ An improved method or means for the prevention of 
accidents from the overheating of electrical wires.” J. BRADFORD. 
Dated July 5. 

10445. “ An improved electric prod-pole.”. J. P. Barty. (Com- 
municated by J. Burton, E. Roach, R. Mac Nair, W. P. MacNair, 
and C. Lanning, United States.) Dated July 5. 


* See paper on “ Galvanometers,” Phil. Mag., July, 1890. 
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5066. “ Improvements in sockets or holders for incandescent 
electric lamps.” P. A. Newron. (Communicated from abroad 
by A. Swan, of America.) Dated March 23. 8d. The holder is 
composed of insulating material of a plastic nature, such as papier 
maché, moulded preferably to the form of a truncated cone. The 
base of the cone is recessed to receive the base of the lamp, 
through which pass the insulated wires leading from the carbon 
filament to insulated contact plates or rings on the surface thereof. 
The holder is pierced with ducts or passages for the leading wires 
from the electric main circuit, and recesses are provided in con- 
eet ate with these ducts containing contact plates or terminals. 

9 claims: 


5623. “ Improvements in and connected with telegraphic appa- 
ratus for transmitting orders or other communications,’ G. A. 
Catvert. Dated April 2. 11d. Consists in applying to the re- 
ceiving instrument of the telegraphic apparatus a device to cause 
a bell or other sounder to sound or continue sounding in the event 
of the person receiving an order or communication making a mis- 
take in the direction in which he moves a lever or other part when 
operate the order or acting in consequence of the communication. 
claims. 


6728. ‘Improvements in the method of and means for the 
distribution of electrical energy by alternating currents.” GisBERT 
Kapp. Dated April 20. 8d. Claims :—1l. Ina regulating trans- 
former, subdividing the primary or thin wire coil into sections and 
connecting each of the sections with a multiple contact switch, 
substantially as and for the purpose hereinbefore described and as 
indicated by the drawings. 
the induction through the secondary or thick wire coil is varied 
by-altering the relative positions of the two coils and their cores, 
and of a third or intermediate core, substantially as described and 
as illustrated by the accompanying drawings. 3. A regulating 
transformer in which the induction through the secondary or 
thick wire coil is varied by the motion of a movable magnetic 
bye-pass, substantially as described and as illustrated by the 
drawings. 


7600. ‘‘ Improvements in electric indicators,’ B.C. C. Cant. 
Dated May 7. 6d. Consists of a new form of armature which 
bears on its outer side a small lug and a new form of flag, having 
at the apex of a circle a small curved lug which engages and is 
supported by the lug on the armature when by a quick motion of 
the electric current the lug is disengaged and the flag falls, indi- 
cating in which room or place the circuit has been made. 
There are various devices for better adjusting the correspondence 
of parts. 1 claim. 


7719. “ Improvements in electric or galvanic elements or cells.” 
Dr. P. ScHoor. . Dated May.8. 6d. Claims ;—1. An electric or 
galvanic element or cell having an acid or saline exciting body or 
electrolyte in a solidified or thick gelatinous state produced by 
adding water glass (i.c., silicate of potash or of soda) to a solution 
of an acid or of a saline substance, substantially as described. 
2. An electric or galvanic element or cell having a solidified or 
thick gelatinous alkaline exciting body or electrolyte produced by 
adding to an alkaline liquid a solution of a salt of iron, such as 
sulphate of iron, either alone or mixed with hydrate of soda or 
water glass, substantially as described. 3. The production of an 
exciting body or electrolyte, such as hereinbefore referred to, by 
the conversion of an acid or saline solution into a solidified or thick 
gelatinous mass by means of a solution of water glass, substan- 
tially in the manner described for the purpose specified. 4. The 
production of an exciting body or electrolyte, such as hereinbefore 
referred to by the conversion of an alkaline solution into a solidi- 
fied or thick gelatinous mass by means of a solution of a salt of 
iron, such as sulphate of iron, with or without admixture there- 
with of hydrate of soda or of water glass, substantially as 
described. 5. In the production of an electric element or cell of 
the kind referred to, the use of fibrous substance, such as asbestos 
fibre, in the manner and for the purpose set forth. 


CORRESPONDENCE. 


Secondary Battery Manipulation. 


I send the following experience in case it may be of 
any interest. 

Last year I filled in the spaces between the plates of 
my accumulators with plaster of Paris and sawdust in 
a dry state, intimately mixed, and then put in the usual 
dilute acid to which a little carbonate of soda had been 
added. I used these cells in conjunction with a dynamo 
driven by aturbine for lighting purposes ; they were 
last charged early in November of last year, and on 
returning here late in June, I found that they burnt 
the lamps at their usual brightness, and that the E.M.F. 
of each cell was just under 2 volts. I also found that 


2. A regulating transformer in which - 


the cells had lost very little of the liquid through 


evaporation. 
W. J. S. Barber-Starkey. 


Knockshandoch, Glen-Isla, Alyth, N.B. 
July 9th, 1890. 


Labricating Oils. 


If, from the report in a contemporary journal of a 
recent case of litigation, arising out of some experi- 
ments with a particular kind of lubricating compound 
called valdoline, we may draw any conclusion from the 
evidence of the witnesses, especially one describing 
himself as a mechanical engineer, we shall probably be 
led to believe that this particular compound is an un- 
failing lubricant for such work as is included in elec- 
tric lighting, or that, as stated in the evidence of the 
plaintiff company, it is a complete failure for electric 
machinery. But this brings the subject of lubricants 
before us for more general thought, and compels us to 
enquire into the particular advantages, special and 
general, claimed for innumerable compounds possessing 
ordinary and oftener extraordinary names, and, as a 
rule, very ordinary lubricating properties. For what 
particular object there should be such a desire on the 
part of oil sellers and inventors, as they often term 
themselves, to make their lubricants as complex as 
possible by mixing really good mineral oils with all 
manner of rubbish in the shape of acid fats and oils 
of animal and vegetable origin, is not easily explained. 
It can be supposed that every lubricant ‘ inventor ” has 
his own particular fancy of what constitutes a good 
lubricant, and maybe has the idea that by making the 
lubricant complex in character, and by giving it an 
attractive or, more generally, repulsive name, it will 
command a ready and profitable sale under “good 
pushing men.” 

If we follow the experience of those works where 
engines and machinery are running continuously from 
year to year, we obtain some reliable data as to the 
lubricants which give the greatest satisfaction, and it 
behoves those electrical engineers who have the charge 
of heavy and continuous-running machinery to follow, 
as far as may be practicable, the experience acquired by 
others under similar conditions. Now, what is the ex- 
perience of engineers regarding lubricants? I have 
gone to considerable trouble to ascertain opinions of 
reliable men in many mills and factories, and who are 
not to be “ bought” or bribed by the cleverest of oil 
touters, and they are unanimous in recommending pure 
hydro-carbon, or, a8 generally termed, mineral oils of 
various specific gravities, in proportion to the work 
being done. There are such things in the market as 
pure mineral lubricating oils, and can, I believe, be 
easily obtained at a reasonable price. One thing I 
would point out is that the purest oil put in a dirty 
tank or cask will most assuredly become gritty by the 
actual suspension of fine: grit, generally fine silica, 
especially if the oil be very dense ; and this is often 
the cause of sudden screeching bearings. The grit can 
be separated by washing the oil in water and allowing 
to settle ; but it is best to avoid the cause by watching 
the barrels. 

Probably the tricks of oil touters exceed any other 
calling in general engineering. It was actually 
admitted to me by an engineer in charge of an 
electric plant at an exhibition in London that the oil 
he used, and that most abundantly, was that which was 
“watered” the most! But jobbery of this kind should 
be completely quashed ; not in lubricants only, but in 
bigger fields where it is known to exist, in the electrical 


world, 
James C. Richardson. 


Telegraph Statistics in Australia. 


In your issue of February 14th you publish certain 
statistics purporting to be the postal and telegraph 
statistics of the colony of New South Wales. As the 
figures you give are so entirely erroneous, I am desired 
by Mr. Cracknell, the Superintendent of Telegraphs, to 
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forward you the correct figures (attached), with om 
request that you will kindly correct the-errors. | 
' Arthur C. F. Webb. 


For THE SUPERINTENDENT OF TELEGRAPHS. 


Electric Telegraph Department, Sydney, 
June 9th, 1890. 


TELEGRAPH STATISTICS. 


Figures as 


Corrected 
figures from | given in the 
i ELECTRICAL 
1eports. ‘REVIEW: 
No. of stations re 485 210 
Total mileage of lines open for trafic 
December 31st, 1889 ae 10,732 5,486} 
Total mileage of wires open for traffic 
December 31st, 1889 ; 22,606 9,921 
Total mileage of lines opened during year 143 1451 
Total mileage of wires opened during year 488 291 
Total mileage of lines dismantled, ditto ... 102 1452 
No. of local and inter-colonial telegrams | 
transmitted 3,415,545 | 918,454 
No. of cables from this colony per Tnterna- | 
tional cable.. 10,271 | 
No. of cables from this colony per New 
Zealand cable 9,746 | 
No. of cables to this colony per Tnterna- | 
tional cable.. 8,649 | 
No. of cables to this colony per New | 
Zealand cable 5 8,225 | 
Revenue of telegraph department... £186,861 | 
Expenditure of telegraph Department | 
alone £178,931 
Revenue of telephone department £13,360 
No. of subscribers on Sydney and district 
exchange . 1,161 600 
(In addition to this exchange there are ; 
exchanges at Newcastle, Maitland, 
' Bulli, Wagga, and Albury) 
Total mileage of lines in progress... ee 293 | - 112 
Total mileage of wires in progress... a 400 | 234 


Electric Traction. 


However faint Mr. Stove’s praise of the Lineff con- 
ductor may be, I should like to ask for what reason the 
demonstration of its capabilities on 25th ult. is not to 
be regarded as conclusive. 

The crucial points with regard to any sectional trac- 
tion conductor are : 

1, Its reliability. 

2. Security to the public. 

3. Efficiency, under which may be included the pro- 
portion of the power consumed by the picking-up appa- 
ratus, and so lost for traction purposes, and the under- 
ground and surface leakage. 

4. Cost of maintenance. 

To take these points in the order in which I give 
them, I will examine whether any difficulties may be 
exrected to occur in a line of three or four miles on 
my system, that have not already been met with and 
overcome in laying a length of 75 yards. 

1, ReliabilitySinee the experimental line was 
Jaid down, in no instance has the contact with the con- 
ductor been lost, except when (the battery circuit on 
the car being disconnected) the dynamo. has been 
stopped for the purposes of experiment. During the 
time the car has run a very considerable number of 
miles, and as the number of moving parts: in the con- 
ductor is identical-for a short or long length of line, 
it is tabsolutely immaterial whether the mileage is 
made up by many short runs or a few long ones. 

2. Security to the Public.—Here again the fact of 
there being only one moving piece in the conductor 
makes a length of 75 yards quite sufficient for demon- 
stration. No~ additional element of doubt is intro- 
duced by increasing the length of line. From the laws 
of probability it is clear that the chance of any one of 
nm switches going wrong is greater than that of any 
particular one doing so; so that in a line dependent 
upon separate switches for its action the uncertainty 
increases with the length. In the case of my con- 
ductor, however, there is no such increase, for the 
simple reason that the car, so to speak, carries its own 


switch with it, and this switch having been demon- 
strated to work satisfactorily over runs aggregating 
many miles, it is clear that under this heading, as 
under the former, the length of each individual run is 
immaterial. 

The existence of a subsidiary wave in my hoop i iron, 
in addition to the main one occurring under the 
moving magnet, has been thoroughly tested for, and it 
is proved that there is no such subsidiary wave within 
the limits of the line I have laid down. That a prin- 
cipal wave +-inch high should induce a secondary wave 
at a distance of over 75 yards is, as I think you will 
admit, so very remote a possibility, that it is quite 
unnecessary to contemplate it. 

3. Efficiency.—The power absorbed by the picking- 
up magnet is obviously a constant quantity, and bears 
a constant ratio (about th) to the mean power, 
required to drive the small car. It will be less than. 
this on a full sized vehicle. No difference on this head 
can accordingly occur on a long line. 

With regard to underground and surface leakage, a 
judicious application of Ohm’s and Kirchoff’s laws 
will enable satisfactory conclusions for a line three or 
four miles long to be drawn from observations made on 
a length of 75 yards. 

4, Cost of Maintenance.—This, I admit, can only be 
arrived at by subjecting the conductor to the same con- 
ditions as would exist when it was in practical use. 
But let us see what this means. It would be necessary 
to run a number of cars for a year or two on a public 
road before any demonstration took place. If this is 
not a contradiction in terms, it is so obviously an utterly 
impracticable expedient, that. no apology need be 


' offered for letting events proceed in the reverse order. | 


With regard to speed, I am at a loss to know how the 
statement that we had run here at 30 miles per hour 
originated, as it is clearly an impossibility. My car is 
geared to run at eight miles per hour, which is the 
maximum that will be allowed in the streets. Con- 
sidering that I can start the car, attain this speed, and 
bring it to rest, all within less than half the length 
of the track I have laid down, I certainly think my 
line is long enough to demonstrate the capabilities in 
the way of speed so far as tramway traffic is con- 
cerned. 

There are still one or two points to consider in Mr. 
Baines’s letter. In the first place, he seems to think 
that the same tests are equally applicable to the third 
rail (by which I suppose he means the parallel), the 
series, and accumulator systems, Now, sir, is not seme 
distinction necessary ? The parallel system being 
perfectly well established needs no demonstration of 
its general principles, and a new method of making 
the connection between the moving car and the con- 
ductor can be adequately tested by means of a compa- 
ratively short length of line and a single car. On the 
other hand, the series system certainly requires the use 
of at least two cars before it can justify its name. 
Again, an accumulator system cannot be considered as 
“demonstrated ”’ till the life of the storage cells is 
determined, and the number of: cars and length of 
track have nothing to do with this. 

As to the points on which Mr. Baines wishes to be 
enlightened, I may say that rain, having no access what- 
ever to the charged main, cannot possibly affect the un- 
charged surface rails, and that snow, whether wet or 
dry, will produce equally little result. With regard to 
clearing away snow, no great difficulty is to be feared. 
In America, where the falls are much heavier, the elec- 
tric cars are provided with ploughs, and are able torun 
when horse cars are absolutely snowed up. In this 
country it is very rarely that the horse cars have to 
stop through snow, and the means already adopted for 
clearing the track in their case can also be applied with 
equal success to the magnetic rail of my conductor. 

Mr. Stove’s reply to Mr. Baines was, owing to my 
absence, sent on to you without being submitted to me, 
otherwise this detailed answer would have been 
forwarded last week. 


A. Lineff. ‘ 
July 15th, 1890. . 
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SECONDARY BATTERIES. 


INa speech before the recent meeting of the Old Students 
Association of the City and Guilds of London Institute, 
Dr. S. P. Thompson volunteered some remarks to the 
effect that the series of articles on storage batteries, 
written by Mr. A. Reckenzaun for the ELECTRICAL 
- REVIEW, were, in his opinion, of the greatest value to 
electricians, and that he regarded the whole as a 
standard work on this special subject. These articles, 
many of our readers will recollect, commenced in 1886, 
and were completed in 1888; they contained in a 
concise form nearly all that was then known about 
secondary batteries ; at any rate, as far as their practical 
working was concerned. Mr. Reckenzaun treated the 
subject broadly, and he illustrated his observations by 
an immense array of figures and diagrams, drawn from 
his -own every-day practice. 
Working Efficiency of Secondary Cells,” by Messrs. 
Ayrton, Lamb, Smith and Woods, which we are repro- 
ducing in another place, naturally contains much that 
has been said and proved by our contributor; it 
is, nevertheless, of considerable interest, inasmuch as 
it gives results of new laboratory experiments which 
not only confirm existing knowledge, but at the same 
time offer hints for further research in particular direc- 
tions. Prof. Ayrton and his assistants confined them- 
selves to efficiency tests with a set of 20 E.P.S. cells of 
the “1888 type,” each cell containing seven plates, which 
are ordinarily charged at the rate of 9 and discharged 
at 10 ampéres ; their normal capacity being 130 ampére- 
hours, and the total weight 592 1bs. ‘These were charged 
with a constant current, a task which would have in- 
volved an almost intolerable amount of attention, as the 
experiments ranged over a long period ; therefore an 
apparatus was constructed which regulated the resist- 
ances of the circuit automatically, and thus kept the 
current rate practically the same. This apparatus we 
illustrated on page 81 of our last issue; it is somewhat 
complicated, yet ingenious, and it deserves, as far as the 
main principle goes, the study of those who take an 


The paper on “The © 


interest in the automatic regulation of accumulators ; 
a subject which, in practice, is still a long way off 
finality. Whether a well-made apparatus on the lines 
indicated in;the Edinburgh paper would work without 
any hitch outside a well-organised laboratory is a ques- 
tion we cannot answer ; but, on the face of it, it seems 
as rational as any we have seen adopted in certain 
central _ stations claiming to possess self-regulating 
devices for charging accumulators. A fine opportunity 
is now open for some inventive genius to produce an 
instrument which should give the desired effect with 
certainty, but without expensive or complicated details. 

Concerning efficiency tests, the authors have obtained 
some remarkable figures; thus it is stated that the 
ampeére-hour efficiencies range between 111 and 98 
per cent., and the energy efficiencies between 103 and 
88 per cent. From this we are to learn “that if 
accumulators be thoroughly well charged up before 
being: tested, then five days’ continuous charging and 
discharging alternately, with even the maximum 
currents allowed by the manufacturers, fails to give 
the normal quantity, or energy, efficiency.” If five 
days is not sufficient, what should, then, be the correct 
period, and why should the accumulator first be 
“thoroughly well charged” without taking proper 
account of this charge? Cells of the 7L E.P.S. type 
are supposed to have a capacity of 130 ampere-hours 
when discharging at the rate of 10 ampéres; but the 
authors, according to table No. I., have only taken 119 
ampére-hours out at the first discharge, and then re- 
charged it to 114 ampére-hours. Naturally it would 
take a good number of discharges to get rid of the large 
surplus which might originally have been contained in 
the cells, but of which no account has been taken. 
Table II. reveals the fact that 154‘5 ampere-hours have 
actually been taken out at the rate of 4°85 ampéres, 
consequently it may have been possible that the 
battery contained over 50 per cent. more at the com- 
mencement of the tests than the experimenters were 
aware of, and it seems to us inexplicable why Prof. 


Ayrton allowed such irregularities to be placed on 
B 
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record, especially as in the division VI. of the paper 
an account of a more rational method is given on the 
results obtained with automatic apparatus regulating 
the work of five accumulators. 
the effect produced on the capacity and efficiency of 
accumulators by prolonged rests form one of the most 
interesting parts of this elaborate paper. Five cells, 
thoroughly insulated to prevent external leakage, 
were periodically charged, left to stand idle, discharged 


at long intervals, and the effects carefully noted. : 


* Rest,” say the authors, “of an accumulator, although 
well insulated and fully charged at the commence- 
ment, alters the accumulator so that for the first few 
charges and discharges, after the rest, it is a much legs 
valuable instrument than before. A week’s continuous 
charging and discharging day and night, however, 
removes this effect to a great extent; the efficiency, 
however, still remains lower than before the rest.” 
Again, “from all that precedes, it follows that the 
previous history of an accumulater produces an 
enormous effect on its efficiency. If, for example, an 
K.P.S. accumulator be over and over again carried 
round the cycle of being charged up to 2°4 volts per 
cell, and discharged down to 1°8 volts per cell, the 
‘ working efficiency’ thus obtained may be 97 per cent. 
for ampere-hours, and 87 per cent. for watt-hours ; 
whereas, if the accumulator has been left for some 
weeks, then, although it was left charged, the energy 
efficiency for the first few charges and discharges will 
be as low as 70 per cent.” 

Everyone who has had to do with secondary batteries 
on a practical scale, knows that energy efficiencies of 
87 per cent. under normal working conditions are not 
attainable, and that laboratory tests with a few cells 
cannot be relied upon as a basis for power calculations. 
No experienced engineer, not even the most sanguine 
seller of accumulators, would be justified in allowing 
more than 77 per cent. efficiency under the most 
favourable circumstances, and we have often pointed 
out that the expressions “ampere-hour efficiency, or 
quantity efficiency,” have no meaning whatever, and 
should be dropped out of the electrician’s vocabulary. 

The authors carefully avoid advancing any new 
views on the chemical actions in secondary batteries, 
and content themselves with quotations from various 
sources. The sediment that “fell to the bottom of the 
cells” was analysed; but this is of no importance 
whatever. If some of the active material had been 
forcibly removed from plates at various stages of charge 
and discharge, and analysed immediately, the science 
of secondary battery reactions would have been en- 
riched to a great extent. This the authors promise to 
do with the aid of Dr. Robertson, in Dr. Armstrong’s 
laboratory, and the results of these investigations will 
be looked forward to with anxious interest by a large 
portion of the electrical fraternity. We have frequently 
expressed the hope that some competent chemist might 
take this matter in hand, and, if possible, remove the 
doubts which still envelope the whole subject. 

The experiments on temperature variations, and on 
the resistance of an accumulator when charging and 
discharging, are worthy of careful perusal, and, with 


The experiments on 


the exception of the few deficiencies previously pointed 
out, the paperof Messrs. Ayrton, Lamb, Smith and Woods 
must be regarded as vastly superior to many to which 
we have listened of late at the Institution of Hlec- 
trical Engineers. The concluding words of the authors, 
expressing the hope that they may be able to “ present 
a graphical record of the life history of accumulators 
from their first formation to their death,” have no 
doubt made the minds of the curious more curious, 
and the hearts of the faithful more faithful. Let us 
hope that both will be fully satisfied by the time these 


‘cells, born in 1888, come, after an eventful career, to 


their end. 


“AN UPRIGHT JUDGE, A LEARNED 
JUDGE.” . 


“] HAVE difficulty in understanding how it is that a 
considerable number of able and distinguished men 
should have been persuaded to give their evidence as to 
the alleged insufficiency of Mr. Varley’s description as 
an anticipation. To.a considerable extent, the evidence 
of the witnesses of the Brush Company is made up of 
somewhat minute and verbal criticism on the expres- 
sions used by Mr. Varley; but, in so far-as these 
gentlemen indicate an opinion as to the insufficiency of 
the description in its entirety, I think their conclusions 
are, in part, explained by their having misapprehended — 
the question.” .These significant words were spoken 
by Lord McLaren in delivering judgment in the com- 
pound winding case, which we publish on’ another 
page, and the scientific experts against whom they were 
directed probably feel that they have escaped the more 
scathing criticism. which their evidence deserved 
through sheer good nature on the part of the Judge. 
Misapprehension of the question is a gentlemanly and 
courteous mode of letting them down lightly; but, in 
one instance at least, this lack of acquaintance with 
Varley’s specification and previous work led some of 
the Brush Company’s witnesses to fairly overshoot the 
mark, and attempt to introduce into the case a matter 
which, on the face of it, was utterly absurd. We refer 
to the effort to make believe that a separate excitation 
was necessary with Varley’s machine; in other words, - 
that it could not be self-exciting. If the gentlemen 
who so tenaciously held to this view had only allowed 
their thoughts to wander back to the time when Varley 
discovered the reaction principle of the dynamo, they 
must have known that his inventive genius had been 
wholly centred on the production of machines which 
excited themselves; and was it likely that, with the » 
knowledge and experience of. after years, he would 
deviate from the principle on which he constructed his ° 
now historical machine ? 
This feature we have always considered to be one of 
the lamest points in the whole of the Brush evidence, 
and its introduction, with nothing in Varley’s specifica- 
tion or drawings to suggest such an idea, seems to 
savour of something beyond mere misapprehension. 
However, the whole judgment is so terse, forcible, 
and so completely in Varley’s favour, that any attempt 
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on our part’ to bring out particular points would be 
useless, and we can only hope that with this decision 
we have heard the last of compound winding in its 
legal aspect. The attempt to create a monopoly seems 
to have been a stroke of the “venture nothing, nothing 
win,” policy of the boldest kind, and was doubtless 
deliberately made with the full conviction that the 
electrical trade would submit to demands which have 
twice been clearly proved to be devoid of any legiti- 
mate foundation, rather than risk the glorious uncer- 
tainty of an appeal to the law. Luckily, however, 
Messrs. King, Brown & Co. refused to admit claims 
which they believed to be baseless, and, with a deter- 
mination and pertinacity worthy of the Scotch race, 
they have succeeded in twice carrying their case. We 
are not aware at what determination the Brush directors 
have arrived, or what complexion of the matter they 
will present to their shareholders ; but it seems too 
ridiculous to suppose that they will proceed to still 
further extremities, although the question may be re- 


' opened and obstinately prolonged till the expiration of 


Brush’s patent. 

Whatever the future may have in store, it must be 
admitted that great praise is due to the Edinburgh 
firm for their energy and perseverance in the face 
of obstacles which would have simply appalled many 
English manufacturers ; and, as they have been put to 
great expense for the benefit of their fellow traders, it 
is scarcely credible that they will be allowed to go un- 
rewarded, and we feel that an appeal to the electrical 
manufacturing interests to enable them to meet their 
heavy costs, should meet with a cordial response. After 
the previous trial it was hinted that a substantial testi- 
monial to Mr. Varley would have been a graceful 
acknowledgment of his inventions, the benefits of which 
not he, but others, are reaping ; and this we trust will 
now be forthcoming, for but rarely do we come across 
a case 80 well. deserving recognition. 


IN an article on this subject our con- 
temporary Industries draws attention 
to the disturbances which may arise in 
telephone wires from the leakage from electric light 
circuits. The whole subject is being fought out before 
Parliamentary Select Committees, and possibly some- 
thing definite may be decided in the matter. The sensi- 
tiveness of the telephone is well known, but somehow 
or other, in spite of the considerable network of electric 
light conductors radiating over the housetops, we do 
not hear of any serious complaints made by the sub- 
scribers to the Telephone Company in London. In 
America, again, where electric light and electric tram- 
way circuits are rapidly spreading, but little is said of 
their disturbing effects; it is true that in the case of 
electric tramways alternating currents are not employed, 
but even so-called continuous currents are not as a rule 
so perfectly uniform as to be unable to set up an induc- 
tive action. The one certain cure is, of course, double- 
twisted conductors, and although the cure would be 
equally efficacious if either the electric light mains or 
the telephone wires were thus twisted, yet it would 
probably be cheaper to deal in this way with the tele- 


Telephone Troubles 
from Outside Circuits. 


phone circuits rather than with the electric light con- 
ductors. It might, perhaps, be suggested that the 
particular telephone circuits most affected should be 
duplicated and twisted ; this would answer the purpose 
so long as local work only takes place, but if for 
exchange purposes a twisted circuit has to be connected 
to a single wire line, the advantage of the double wire 
at once disappears. 


The Chicago Illustrated Century 
devotes an article to seriously advo- 
cating the Pennock primary battery 
asa source of motive power for tramways. The inven- 
tor calculates that a 10 mile track with 15 cars on the 
overhead wire system costs $215,000, the storage battery 
method $200,000, cable $885,000, and the Pennock 
plan only a fifth of the electrical and one-twentieth 
of the mechanical systems mentioned. Our contem- 
porary gravely states that Mr. Pennock, by his primary 
batteries, can do away with the necessity of accumula- 
tors, dynamos, overhead wires, &c., and yet run the cars 
at a mere fraction of their usual cost. Moreover, the 
speed and power attained is claimed to be far greater 
than with the steam engine, as will shortly be shown 
by a train to be run between Chicago and New York 
by the inventor himself. The Chicago Illustrated 
Century is just 100 years behind the times, and Mr. 
Pennock will have to add another century to his age 
before that train with primary batteries knocks out 
steam. 


The Events of a 
Century. 


IN an action which took place last 
week in Manchester, for the recovery of 
the agreed cost of a small installation, the defence 
mainly rested upon the fact that as a few lamps went 
wrong in one portion only of the works, the installa- 
tion was bad altogether. The faulty portion was in the 
bleaching room, where “chlorine” is freely evolved, 
and no notice appears to have been given to the con- 
tractors that there were unseen dangers. The plaintiffs, 
as will be seen from the published report, obtained the 
verdict. Now, this is not the first case, by many, 
where installations have failed in bleach and other 
works where “chlorine” is evolved. The action 
of the acid in the damp rooms is very rapid, 
all fittings go at once, and, in general, the insu- 
lated wire is attacked and the conductor destroyed. 
Sufficient care does not seem to have hitherto been em- 
ployed in such. works ; and. if the material used has 
been good and suitable, the manner in which it has 
been fixed has left it open to the attacks of “ chlorine” 
and the speedy failure of the circuit. Forsuch circum- 
stances, special fittings and special wire are required, 
but of what kind and quality has not yet been precisely 
determined. Nevertheless it is difficult to understand 
what method of reasoning could possibly have induced 
the jury to arrive at its conclusion. Qn the face of it 
the evidence seems to have been as clear against the 
plaintiffs as one could well conceive ; therefore we can 
only assume that the jury was influenced by facts not 
made public, or that the statements of Mr. Fawcus, the 
manager of a rival company, were considered to be of a 
biassed nature. In all cases of this. kind it would be 
well to avoid bringing forward testimony which is not 
of a strictly impartial character. | 


Expert Testimony. 
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ADJUSTABLE TELEPHONE TRANSMITTER. 


THIS instrument is intended to enable persons of 
varying stature to adjust the transmitter of a telephone 
to the rarticular height most suitable to them. By the 
turning of a handle the carriage to which the ordinary 
instruments are attached can be moved up and down to 
any required point, and, by continuation of the brass 
rods through the floors of a building, it is possible to 
make a single telephone to serve for two or more floors. 
/The connecting wires are of course long enough to 
allow of considerable extension. 

_ Any type of transmitter can be equally well employed, 
as it is simply attached to the travelling carriage of the 
instrument, which also carries the bell and battery as 
shown, 
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Some five years ago we used an adjustable trans- 
mitter in our own offices, although not designed in the 
form here showy, which is controlled by Woodhouse 
and Rawson United, Limited. 


NEW DRILLING MACHINES. 


IN our issue of June 27th we referred to a new 
machine for drilling square, hexagonal, octagonal, 
or polygonal holes. We now publish a description 
of this machine, which has been invented by Messrs. 


Ainley and Oakes, and perfected by Messrs. Tyler 
and Ellis. The original machine is similar to an 
ordinary drilling machine in the manner in which 
the spindle is driven and automatically fed downwards. 
The spindle, however, consists of three concentric parts. | 
First, the outer sleeve carrying a bevel wheel, and 
driving the intermediate sleeve by means of a keyway 
and feather. Second, an intermediate spindle, having 
a set of five cams or cardanic circles formed upon each 
of its ends. There is a set of cams for each size af 
hole to be drilled. Third, an inner spindle carrying 
the tool and capable of being fed downwards either 
by hand or by an automatic feed, similar to the sliding 
“spindle of an ordinary drilling machine. 

The bearings or guides for the spindle consist of flat 
plates of hard steel made in halves and capable of being 
adjusted by right and left-handed screws, and suitable 
gearing is provided with handles and clamps. These 
plates are four in number, the two inner having round 
holes and engaging with the circular part of the spindle’ 
for drilling round holes. These are run back when the 
machine is drilling square holes, and the upper and 
lower plates, which have square holes in them, are 
screwed up so as to engage with the cams and give the 
required motion to the spindle. The pair of cams with 
which the square plates engage is determined by the 
position of the intermediate spindle, which may be - 
raised or lowered by a hand lever and lifting gear. 

This lever works in a quadrant, and is provided with 
five notches corresponding with the five sizes—} inch 
to 1 inch—of holes which the machine can drill. The 
cams are set out as follows :—A square hole is made 
equal to the hole to be drilled. From any point in one 
side of the square, an arc of a circle is described with a 
radius equal to the side of the square. From the points 
where this arc intersects the sides of the square, other 
equal ares are described completing the curve triangle, 
The square in which the cam is to revolve is then 
drawn, and from each of the vertices of the curve 
triangle two ares are described which complete the 
figure. The point of the tool, which cuts with one edge 
only, must be situated beneath one of the angles of the 
triangle, and a different tool used for each size of hole. 

In Messrs. Tyler and Ellis’s improved machine, the 
spindle moves about the centre of a ball joint, the top 
end only being provided with a roller or wheel which 
travels round the inner edge of an annular template, 
being pressed outwards by a pair of spiral springs. The 
inner spindle carrying the tool serves a different pur- 
pose to that of the Ainley-Oakes machine. Here by 
lowering it, the size of the hole drilled can be varied 
with the greatest accuracy, while to drill a parallel hole, 
the whole head of the machine is lowered, moving in 
guides in the main framing. The templates can be 
easily changed, and any desired shape of hole cut. The 
tool is also so made that its cutting edge terminates on 
the centre line of the spindle, and is suitable for any 
sized or shaped hole. Both machines are capable, by 
the fitting of a cranked tool in the holder, of finishing 
and shaping the outsides of objects. The holes made 
by the machines are quickly and accurately drilled. 


IMPROVEMENT IN RAILWAY SIGNALLING 
APPARATUS. 


AN improved signalling apparatus for railways has 
recently been brought under our notice. Its object is 
to stop railway trains during foggy or snowy weather 
when the distant signal is at danger, and to dispense 
with the use of ordinary fog signals, and therefore with 
the men usually employed to place them upon the metals. 
The apparatus consists essentially of three parts. The 
first is a telescopic spring box platform placed on the 
ground in the centre of the 4-foot way; the second 
comprises an electric contact roller placed underneath 
the headstock of the engine; and the third is an elec- 
tric bell and disc fixed on the footplate or engine plat- 
form. The telescopic spring box platform is attached 
to the sleepers, and works in conjunction with the ordi- 
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nary outdoor signals. It consists of two wooden boxes 
fitting telescopically inside one another, the outer or 
upper box having an overlapping lid resting upon two 
bent springs. Two similar springs are fixed at their 
upper ends to the underside of the overlapping lid. 
When the outer box is depressed in the manner to be 
subsequently explained, the lower ends of the two latter 
springs form an electric contact by being forced down 
upon a metal plate carried upon two supports. This 
act of making contact causes a current to flow through 
two wires connected with the metal plate, and to sound 
a gong attached to a suitable signal post erected in the 
6-foot way. Upon the central part of the underside of 
the before-mentioned lid are fixed two brackets, to 
which is attached, by means of a pin, the upper end of 
a wire chain or cord. The lower end of this chain 
passes over two pulleys, and is connected to a pivotted 
quadrant which communicates by suitable leverage 
with the signal arm. 

The electric contact roller consists of a roller mounted 
upon a hollow shaft, fixed in suitable bearings formed in 
thetwoarms ofa forked metallic piece rigidly held by two 
springs, and having a shank which is bolted under the 
headstock of the engine. The roller is weighted at one 
end, and turns loosely upon the hollow shaft which carries 
a circular core of wood. This core has a portion of its 
upper part cut away, forming a flat surface which 
carries two metal bars with which a circular spring 
bearing against the core and arranged excentrically 
establishes a contact whenever the-roller accomplishes 
an entire revolution. The two metal bars are con- 
nected at each end with two wires passing through the 
hollow shaft and leading respectively to the battery 
and to the bell arranged on the footplate of the engine. 

The third apparatus comprises -an electric bell, an 
indicator or disc connected with the bell by suitable 
springs, a cord to raise the indicator or disc, and a 
battery by means of which the bell and disc are ope- 
rated when the contact roller passes over the spring 
box platform. It may here be mentioned that the 


latter platform is by means of the ordinary signal wire- 


depressed ‘so as to be level with the ground when 
the weather is clear and the signal open, and is raised 
during foggy or snowy weather, when the signal 
is moved to danger. In summer time the signal may 
be entirely disconnected from the platform which 
is then permanently held in a depressed condition, or 
the signal may be continuously operated in conjunction 
with the spring box platform for ordinary signalling 
purposes, whatever may be the state of the weather. 

It may be well to explain the working of this appa- 
ratus. When the locomotive passes over the telescopic 
platform, the upper box is depressed by the contact 
roller, the circuit is completed, and the bell.on the foot- 
plate of the engine is caused to ring, and the disc falls 
into the position of danger.- The bell continues to 
ring and’ the disc remains at danger until the engine 
driver pulls the cord, thus interrupting the circuit: and 
raising the signal to its safety position. Simultaneously 
with the depression of the platform, the second electric 
circuit is completed and the gong on the signal post 
sounds, - 

This system of signalling has been invented by Mr. J. 
A. a. Child, of East Greenwich, and Mr. J. Emery, of 
Erith. It has now been in operation on some sidings 
on the South Hastern Railway. at Erith, for nearly a 
year, and has given complete satisfaction. 


Dissolution of Partnership—Mr. Wilhelm Lah- 
meyer, partner in the Deutschen Elektricititswerke zu 
Aachen (Garbe, Lahmeyer & Co.), retired from this 
firm on the Ist inst. The business will be carried on 
as usual by Mr. H. Garbe, but Mr. Lahmeyer will still 
have an interest in it. The reason for his withdrawal 
is to enable him to devote more time to the working 
out of inventions relating to central station lighting 
and the transmission of power. He purposes, there- 
fore, to establish a new firm, which will work in con- 
junction with the Aachen firm. | 


COMMUNICATIONS FROM AUSTRIA- 
HUNGARY. 


[FROM A CORRESPONDENT. | 


THE Metropolitan Board of Works at Buda-Pest has at 
last agreed to grant the local tramway company a con- 
cession for laying down a trial line for the use of the 
Zipernowsky vertical system (already described in full 
in your journal), and the grant of a permanent conces- 
sion for lines on this principle will depend on the results 
obtained on this trial line. It is to be hoped that elec- 
trical and engineering specialists will soon have the 
opportunity of learning the practical value of this 
interesting construction. 

Meantime, the Buda-Pest electric City Line, laid 
down by Siemens and Halske, is making constant 
progress in the construction of new lines. It has 
already at its disposal a very extensive net of 
lines, and has consequently been requested by the 
municipality to introduce transfer tickets between 
the different lines. This request, however, has been 
declined, as the proprietors have not at their disposal 
the number of vehicles required for this service. 

The first electric tramway in a Hungarian provincial 
town will shortly be commenced in the celebrated 
Hungarian watering-place Herkules-Bad. The Royal 
Hungarian Minister of Commerce has granted to 
Victor Lorenz, Engineer, the concession for the technical 
preparations for an electric line leading from the rail- 
way station Herkules-Bad to the watering-place of the 
same name. The concession is for one year. 

The erection of interurban telephone lines makes 
considerable progress in Austria-Hungary, especially as 
regards the connection of provincial towns with each 
other. A telephone line has been recently arranged 
between the little towns Kasmark and Leibritz, which 
was put in action on the 16th inst. 

Between Vienna and Prague, -a second interurban 
telephone net is to be introduced, since the telephonic 
intercourse between these two towns has become very 
active.. The new line is to be carried through the 
towns Briinn and Kolin. 

The parish authorities of the Hungarian village Zichy- 
falva have resolved to light. the streets of the plage 
electrically. The installation is to be combined with 
the illumination of a steam mill situate at the distayce 
of 14 kilometres, so that the Dutch Colonisation C 
pany, who are the proprietors of this mill, are to epct 
the installation at their mill and to supply the porer 
from their steam engines. About 50 glow lamps yill 
be furnished to privats consumers. The entire installa- 
tion is calculated for 150 glow lamps. 

In the Bohemian town Teplitz, where the agreement 
with the gas company expires next year, a municipal 
electrical station is to be erected, for which several 
English and German and two Austria-Hungarian firms 
are tendering. 

The Commission of Management of the Technological 
Trade Museum in Vienna has resolved to create a 
special school for electrotechnics with theoretical and 
practical instruction and a four-years’ course of training. 
Its object is to train young men, having a sufficient 
preparatory education, as workmen of superior grades, 
foremen, &c., for electrotechnical works, lighting instal- 
lations, &c. This special school will be the first of its 
kind either in Austria or Germany ; it will possess a 
complete and excellent equipment, and it will be under 
the influence of a special committee of eminent prac- 
tical men, If it is sanctioned by the Minister of 
Public Instruction, the first and second session of this 
school will begin in October next, the third on 
October Ist, 1891, and the fourth on October Ist, 1892. 

A similar school, though on a more limited scale, 
has existed, for some years, in the Royal Hungarian 
Trade School at Kaschan, under the special management 
of Prof. T. F. Weyde. It is provided with a small 
electrotechnical workshop, which enables the pupils to 
become electrotechnicists by means of actual work. 
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The Vienna International Electric Company, which 
is to open in November the great electrical works, 
supplies provisionally current for illuminating the 
Pacher restaurant at the Vienna Exhibition of Agri- 
culture and Forest Service, and for working a mill 
erected there by Ganz & Co., which is driven by an 
alternating current motor at the distance of 1} kilo- 
metres from the central station. 


ALTERNATIVE PATH EXPERIMENTS. 


By Dr. OLIVER LODGE. 


I AM somewhat surprised at the tone of controversy 
adopted in places by Mr. 8. A. Varley in your last issue, 
but as he has asked repeatedly for a re-statement of my 
explanation of the “alternative path experiments,” I 
give it in what I imagine to be its simplest possible 
form. 

The experiment consists in discharging a Leyden jar 
through a metallic circuit, two points of which are 
brought very near together, and observing the condi- 
tions under which sparks occur across the air between 
these points. 

The explanation of the spark is as follows :—When a 
battery, or any form of current-propeller, is used to 
send a current, 0, through a resistance, R, the difference 
of potential between the ends of that resistance is R ©; 
and if the current be strong enough, and the resistance 
high enough, this difference of potential may attain 
such value as can break down a determinate width of 
air gap. . 

In the case of a Leyden jar discharge, the current 
while it lasts is very strong, and the obstruction offered 
by a wire is very great, hence the conditions needed 
for a spark are likely to be satisfied. 

The length of this spark (which I have elsewhere 
called a B spark, or a derived spark) is directly pro- 
portional to the maximum strength of the current 
passing, and to the impedance of the portion of the 
circuit intervening between the two points of deriva- 
tin. The latter factor (impedance) depends directly 
o1 the frequency of oscillation of the discharge, as well 
son the length and shape of the circuit; the former 
ator (current strength) depends on many more or less 

obious things, but it depends also on the damping 
cofficient of the oscillations, in a way which at first 
Siht might not be expected because of the fact 
thit a current does not attain its maximum value 
tila quarter period has elapsed since the commence- 
ment of discharge (just as the swing of a released 
pendulum does not attain its maximum velocity till 
a quarter period after it has been let go) ; and this time 
though short, is long enough to permit some dissipation 
of energy, especially when thin iron wires are included 
in the circuit. 

Applying this theory to my quantitative experiments 
they are numerically explained ; and so, until some 
fresh experimental evidence in a disturbing direction 
is adduced, I see no good reason for re-opening the 
question. I have hitherto failed to see any such 
evidence included among Mr. Varley’s allegations and 
surmises, and I really do not know why he declines to 
accept it, nor why he seems to feel some personal 
grievance in the matter of its adoption. 

I am very willing to consider and answer any valid 
argument against the truth of such modern views con- 
cerning electrical phenomena as I have in various places 
endeavoured to expound, but until there is something 
substantial to attack, it is not much good keeping one’s 
hand in by pummelling straw. The only point brought 
forward by Mr. Varley which seemed to present some 
plausible semblance of difficulty, viz., that about elec- 
tric welding, I discussed, principally for its own sake, 
in the columns of your contemporary Jndustries for 
June 27th. 


CONNECTING LIGHTNING CONDUCTORS 
TO GAS AND WATER PIPES. 


Pro. L. WEBER hasan article in the Hlektrotechnische 
Zeitschrift of July 4th, in relation to this subject. Ho 
says Prof. Lodge’s investigations were restricted by two 
presuppositions, viz., that the duration of a flash is very 
brief and something like a millionth part of a second, 
ordinarily, and that the discharge is oscillatory ; con- 
sequently the only inference that could be drawn from 
them is, that. self-induction may be best avoided by 
exchanging the solid conductor for a flat or a hollow 
one, and by making the conductors branch as much as 
possible ; further, that the best means of diminishing 
the dangerous spreading of the fluid, which is due to 
self-induction, is to augment the conductor’s capacity, 
and that the most practicable method of doing this is 
to connect the conductors to the gas and water system. 

Now, says Prof. Weber, there is indubitable evidence 
that the duration of a flash may vary within very wide. 
limits. There are flashes which do indeed last only 
for the millionth part of a second, such as those 
observed by Dove with his revolving disc, and these 
are badly described as brief duration flashes. There. 
are, besides, flashes whose duration is 4-1 second ; these 
are called long-duration flashes, and are further dis- 
tinguishable from the others by their ruddy tint. 

It is extremely probable that it is only long-duration 
flashes which have, the power to communicate fire, 
although violent mechanical and physiological distur- 
bances may be occasioned by those of brief duration. 
That the latter may possess oscillatory characteristics 
can, by analogy with the artificial sparks produced 
with a battery, and on the authority of Prof. Lodge’s 
observations, be accepted ; but that they possess them 
normally has yet to be proved. 

That there may be long-duration flashes without 
these characteristics has been proved by photographs 
taken by the writer last summer, and described in the 
reports of the Berlin Academy. That long-duration 
flashes can also be oscillatory, he is not as yet in a. 
position to deny, but the probability is against it. 
Naturally a multitude of variations on these two 
extreme types may be conceived. 

It will now be-seen, says Prof. Weber, that Prof. 
Lodge leaves untouched a class of flashes which is of 
long duration and not oscillatory, as well as another 
class whose characteristics are perfectly established. 
His investigations only take account of flashes whose 
characteristics are hypothetical, and their only practical 
value, therefore, is to confer fresh importance upon one 
of the oldest established types of conductor: construc- 
tion that, viz., in which the conductors are attached to 
the gas and water systems, and, possibly, to throw into 
relief the superiority of Melssen’s system over that of 
Gay-Lussac. 

The plan of construction for lightning conductors, 
the sufficiency of which has been made manifest by 
a century of use, will, Prof. Weber thinks, undergo no 
sensible alteration through Prof. Lodge’s investigations, 
but rather will its usage be confirmed in every essential 
particular, and the difficulties which stand in the way 
of its wider adoption removed. 


AUSTRALIAN NEWS. 


(FROM A SYDNEY CORRESPONDENT.) 


THOUGH Sydney itself is very much behind its 
neighbours Melbourne and Brisbane, in the matter 
of central stations, still in the matter of electric 
lighting of country towns, New South Wales is 
much ahead of either Victoria or Queensland. As 
your readers doubtless know, Tamworth has for 
some time had the electric light installed by Messrs. 
Harrison & Whiffan, for the Crompton Co. The 
installation at the town of Young has just com- 
pleted its anniversary, and the town authorities. 
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have taken it over in good working order from the con- 
tractors, Messrs. H. H. Kingsbury and Co. The town 


of Moss Vale also has a small plant for public lighting, — 


as also has Enfield. The lighting of the tcwns of 
Lambton and Penrith are proceeding apace under the 
hands of Messrs. H. H. Kingsbury and Co., who have 
secured the contracts for both places. The plans are 
prepared for the lighting of Katoomba, a small town 
in the Blue Mountains, the contract for which has also 
been secured by Messrs. H. H. Kingsbury & Cu., and the 
wiring of several of the houses already completed. 
Tenders have been asked for the lighting of Red- 
fern, a Sydney suburb, and the towns of Newcastle 
and: Grafton. The towns of Tenterfield, Maitland, 
and others, and the suburbs of Ashfield and Camp- 
belltown are all considering the question of electric 
lighting in real earnest. Taking things all round, it 
looks as if we were going to have a boom in electric 
lighting in New South Wales. An electric tramway is 
projected in Sydney, on the Thomson-Houston system, 
and orders have already been sent to America for the 
necessary equipment. There are several well-known 
English electricians located in Sydney just now, viz., 
Mr. Elwell, of Elwell & Parker, who has just given very 
good evidence before the Pablic Works Committee on 
the subject of electric trams; Mr. Callender, of the 
Callender Bitumen Company; and Mr. J. R. Williamson, 
late managing director of the Edison-Swan Company 
of Manchester, and who has now established himself 
here as managing director of the Williamson Electric 
Engineering Company. The want of a good consult- 
ing electrician has been felt here for some time, and 
Mr. Robert Oxlade, late of the Kastern Extension Com- 
pany, and still more recently electrician to Messrs. 
H. H. Kingsbury & Co. and designer of the Young in- 
‘stallation, has thrown himself into the breach, and 
already his action seems to be well appreciated. Ata 
recent meeting of the N.S.W. Engineering Association 
‘a paper on Mr. Van Rysselburghe’s system of distribu- 
tion by ‘‘ hydro-dynamos ” was read and discussed. The 
reader of the paper must have had a rather uncomfort- 
able time of it, as out of about a dozen speakers not 
one found a word to say in its favour. 

The installation at Young is on the Thomson- 
Houston alternating system, and comprises three 500- 
light 16-C.P.. dynamos of 1,000 volts potential, the 
transformers reducing this to 52 volts for the house 
circuits. There are two 25-H.P. Fowler engines, one 
only of which is being used at present to drive two 
dynamos. 

The streets are lighted by 10 lamps, each containing 
six 16-C.P. incandescent lamps, and about 60 lamps of 
over 16-C.P. 

The rates at present charged by the municipality are 
as follows :—-One light, per annum, £1 10s. ; two lights, 
£2 15s. ; three, £4; four, £5 5s.; five, £6 10s.; six, 
£7 10s.; seven, £8 10s.; eight, £9 10s.; nine, £10 15s. ; 
sheen £15 5s. ; all over this number 10s. per annum 
each. 

This is about equal to gas at 3s, 2d. per 1,000 c. feet, 
and gas cannot be produced in Young under 12s. 6d., 
which shows well for electricity in New South Wales. 
At present only about 700 lamps are being used. 

The plant being put in at Penrith consists of two 
30-N.H.P. compound Robey engines, driving two 650- 
light Thomson-Houston alternating dynamos. 

At Lambton, two 25-N.H.P Fowler engines are being 
used, with two 650-light Thomson-Houston alternating 
dynamos. 

Tamworth at present has only a capacity of 500 
-20-C.P. lamps, the majority of which are used in 
‘street lighting, the dynamos being driven by two ]2- 
N.H.P. semi-portable engines made by John Fowler 
and Co. ; 

By the Wariposa, which arrived last week from San 
Francisco, came materials for starting an experimental 
line on the Thomson-Houston system. ‘The cars are to 
arrive by next steamer. } | 

Tenders for the supply and érection of plant for elec- 
tric light at Bullock Island, Newcastle, gave some 
curious results. There were eleven tenders, ranging 


from £2,720 to £6,275, there being over £1,000 differ- 
ence between the lowest tender and the next lowest. 
Crompton & Co., Ganz & Co., Siemens Bros., The Brush 


Company, and the Manchester Edison and Swan were 


amongst the tenderers, the rest being local companies. 

With regard to isolated electric lighting plants, the 
offices of the Daily Telegraph and of the Hvening 
News are lighted, the latter having a fine set of Crompton- 
Howell cells; all the latest hotels have, of course, had 
the new illuminant installed. Circular Quay, the 
busiest part of the harbour, from which go the Orient, 
P. & O., Messageries, Maritines, &c., mail boats, and 
most of the ferry boats, is well lighted by means of Brush 
arc lamps (shortly to be replaced by Brockie-Pell), as 
is Cowper’s Wharf, Woolloomooloo, where the American 
mail steamers are wharfed. 

June 1st, 1890. 


NEW REGULATOR FOR CONSTANT CUR- 
RENT DYNAMOS.* 


THE method of regulating constant current machines, 
illustrated diagrammatically in the cut, consists in the 
application of a set of demagnetising or opposing coils 
around the armature, in combination with a device fo! 
varying the current in the coils or varying the number 
of convolutions through which the current passes. 

In this machine the core of the armature contains so 
much iron as not to become saturated when under load. 
The field magnets are wound so as to operate nearly, if 
not quite, to saturation. The field coils are connected 
in multiple, and are placed, as shown, in the main 
circuit. In order to prevent, as far as possible, sudden 
changes in the magnetism of the fields, Prof. Elihu 
Thomson, who is the inventor of the regulator, proposes 
to make the field magnetism the resultant of the mag- 
netising effect of two or more field magnet coils. These 
are to be placed in separate circuits having different 


Aa 
—<——"h/ 


self-induction. The difference of self-induction in the 
two coils of the branches may be obtained by giving a 
different number of turns to the coil. The current 
which passes in the two coils may be made equal by 
having the coil resistances equal, or by adding re- 
sistance to the coil branch which Las the least re- 
sistance, as is indicated to the left in the diagram. The 
niain portion of the regulator consists in the stationary 
set of coils wound about the armature. ‘T’hese when in 
circuit convey current in a direction to neutralise or 
tend to neutralise the induced magnetism of the arma- 
ture as produced by the field magnets. It is only 
requisite that this opposing action have a value such 
that under any conditions the machine yields its normal 
current and an electromotive force just sufficient to 
maintain that normal current. A moving arm at the 
top slides over a set of contacts connected with the sec- 
tions or successive turns of the coils, as shown. This 
contact arm is controlled by a lever, actuated by a mag- 
net core against the counter action of a balance weight 
and spring. The last-named coil is made responsive to 


* Western Electrician. 
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the variation of the main current.: The connections 
are such that when the current on the circuit increases 
above the normal, the arm at the top is shifted to bring 
into action the stationary coils about the armature. 
This produces an effect which opposes the effect of the 
magnetism of the field upon the armature, and cuts 
down the electromotive force. When the current falls, 
the regulator acts to cut out turns of the stationary 
coils. This gives stability of current strength under 
varied conditions, either with all the lights in circuit 
or with a lessened number. 


THE BIRMINGHAM BRISTOL ROAD 
ELECTRIC TRAMWAY.* 


- THIS tramway forms one section of the Birmingham 
Central Tramways Company’s system, and extends 
from the city along Suffolk Street, Bristol Street, and 
Bristol Road to Bournbrook, being three miles in 
length, and double line throughout. For about twelve 
years the above route was worked on the 4 feet 84 inch 
gauge as a horse tramway, but having become very 
dilapidated and dangerous, it has recently been re- 
constructed to the same gauge and in a similar manner 
as the remainder of the company’s lines, in connection 
with which a generating station has been erected at 
Bournbrock for the purpose of enabling the accumu- 
lator system of electric traction to be adopted. 

The charging station, 75 feet long and 63 feet wide, 
‘where the cars are relieved of the exhausted batteries 
and supplied with charged ones, forms the front of the 
depot, and contains four lines of rails, which run 
through it into the car-shed behind, which is 100 feet 
long and 63 feet wide. The whole of the trucks in 
the car-shed and charging station are provided with 
pits, so that an examination can be made of the motors, 
gearing, and brakework, wherever the car may be 
standing. For the removal of the cells toand from the 
cars there have been constructed four hydraulic 
elevators, with eight shelves to each elevator, capable 
of storing sufficient cells for sixteen cars, besides which 
additional storage is provided in the accumulator room, 
where platforms are fixed to accommodate sufficient 
cells for two extra cars. These can be charged at the 
same time as the cells on the elevator cages, which are 
not closed in, but are open all round, so that the cells 
may be thoroughly under control and examination. 
Underneath the whole area occupied by these elevators 
is a chamber which facilitates examination of the 
cylinders, rams, and connections, and enables the cages 
to fall below the floor level. 

The engines and boilers are in duplicate, and each 
boiler is capable of generating steam for one engine, 
each engine being guaranteed to deliver 100 horse- 
power on the flywheel. The two boilers are of steel, 
multitubular, of the “economic” safety type, 12 feet 
6 inches long and 7 feet 6 inches diameter, each with 
two flues 2 feet 4 inches diameter. 

The dynamos, two in number, are in the same room 
as the engines, and are duplicate of each other.. They 
are of the Elwell-Parker continuous current type, shunt 
wound, each to give 120 volts 500 ampéres, at an 
approximate speed of 540 revolutions per minute, and 
do the whole of the work, charging accumulators for 
twelve cars, the lighting of the depét, and the current 
supplying an 8-unit motor, which drives the machine 
tools. Dogs and slides are provided for tightening up 
the belts when required. The brushes are arranged to 
bear lightly upon the commutator, and are carried upon 
a rocker, which rotates to permit its being set in the 
best. position, the brush holders being fitted with in- 
-sulated “hold-off ” catches. Two spare armatures will 
be provided to fit either of the two dynamos. Re- 
sistance coils and switches are provided for maintaining 
' a constant electromotive force at the dynamo terminals. 


* Abstract from an article in the Engineer. 


inches by 64 inches. 


I-iron strengthened by two King trusses. 


From the positive terminals of the dynamos connection 
is made to the main switchboard, also in the engine 


room, provided with two main Cardew voltmeters, 


ammeters—600 ampéres each—main dynamo switches 
and fuses, and distributing switches and fuses. On 
leaving the main switchboard the cable rises up 
to the tie-rods of the roof, along which it is con- 
ducted in a hard wood casing to the switch room, 
adjoining the accumulator room and the hydraulic 
elevators into which the cable drops, and is distributed 
among five regulating boards, one for each of the ele- 


-vators and one for the accumulator room. Each board 


is fitted with ammeters, switches, fuses and adjustable 
resistance coils sufficient for eight circuits, 2.c., the 
eight shelves of the cage or hydraulic elevators, and 
carrries up to 50 amperes. The resistances are arranged 
so as to be capable of maintaing a constant charging 
current through each set of cells. A voltmeter and © 
multiple pole switch are provided to each board for 
measuring the electromctive force of any set of accu- 
mulators. From one of these regulating boards con- 
nection is made with the platforms in the accumulator 
room, the leads from the remaining four being taken 
overhead along a division wall to the vertical copper 
strips, attached to the castings guiding the hydraulic 
cage elevators. These vertical strips run from top to 
bottom of the guides, and are electrically connected to 
the batteries on each shelf by spring contact blocks 
attached to the cage, rising or falling with it, and 
sliding against the, copper strips. After the current has 
passed through the batteries on the cages, it returns by 
means of similar copper strips on the opposite guides to 
the negative lead, then through the negative terminal 
fuse blocks, and on to the dynamo. There are also pro- 
vided portable voltmeters for testing single cells, tacho- 
meters for indicating speed of dynamos, and hydro- 
meters for testing the specific gravity of the acid 
solution. The accumulators, secondary batteries, or 


storage batteries, are of the Elwell-Parker type, con- 


tained in vuleanite cells filled with dilute sulphuric 
acid, and are composed of thin lead grids, filled with a 
paste of red lead or minium, and placed verticaily in 
the cell. There are 19 grids or plates in each cell, 10 
negatives and 9 positives, each plate being about 85 
The plates are kept apart by 
means of vulcanite insulators, and sufficient space is 
left between the plates to prevent their being short- 
circuited in case any of the paste pellets should 
happen to fall out of the perforation of the grids. 
When placed in the car, or when being charged, eight 
cells are placed in a teak tray and permanently con- 
nected, three of such trays forming one of the four 
groups into which the whole battery—when in the car 
—is divided for controlling purposes. There are 96 
cells to each car, giving a total electromotive force of 
about 192 volts, and requiring a current of about 35 


-ampéres to charge them, an operation which lasts about 


10 hours. The hydraulic cage elevators are so con- 
structed that the cells can be removed any time, and 
the operation of charging is commenced by the auto- 
matic connection, made directly the trays are removed 
from the cars to the shelves of the elevators. The light- 
ing of the sheds and shops is by means of 16 candle- 
power incandescent lamps distributed throughout the 
building, with wall plates for connecting with portable 
hand lamps. Two 200-candle-power lamps are fixed 
over the entrance to the charging station. 

The cars—twelve in number—have been built by the 
Midland Carriage Company at Shrewsbury, the electrical 
and mechanical fittings being supplied by the Electric. 
Construction Corporation from their works at Wolver- 
hampton. The cars—which are very similar in appear- 
ance to the cable cars belonging to the same company— 
are 6 feet 3 inches wide and 26 feet 6 inches long, about 
4 feet 6 inches at each end being occupied by the plat- 
forms, and are constructed to carry 24 inside and 26 out- 
side passengers. They are carried on two bogie trucks, 
about 15 feet between centres, the framework being of 
On the top of 
the cars reversible garden seats are provided, and inside, 
the usual longitudinal seats with a passage down the 
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centre. There are six trays on each side of the car, and 
each tray holds eight cells, there being 96 cells alto- 
gether. The cells are of vulcanite, and the trays of teak, 
each tray carried on three runners fixed to the car floor. 
The cells in each tray are permanently connected up in 
series, and the positive and negative terminals are con- 
nected to brass plates attached to opposite ends of the 
tray. Between each pair of trays is fixed a spring 
copper contact block, \/-shaped, screwed to the floor of 
the car, with the apex of the Y/ pointing outwards, the 
wings of the \/ spreading laterally. When the trays are 
pushed into the cars, the two tips of the \V pieces come 
into contact with the brass plates on the ends of the 
trays, and so the whole of them are automatically con- 
nected up. The 12 trays—96 cells—are arranged in four 
groups of 24 cells each, the whole of the cells in each 
group being permanently in series, and the four posi- 
tive and four negative terminal leads are brought up to 
the switch used by the driver of the car, by means of 
which the four groups may be connected up with the 
motor in six different ways :—No. 0, all the groups 
separate and disconnected ; No. 1, all the groups in 
parallel, but not connected with motor ; No. 2, the four 
groups in parallel, all the positives being connected to- 
gether and with the positive terminal of the motor, and all 
the negatives together and with the negatives terminal ; 
No. 3, half the groups in series and half in parallel ; 
No. 4, one group is cut out and the other three groups 
are connected in series ; No. 5, the whole four groups 
in series. Thus it will be seen that the whole of the 
cells are always in use when the car is in motion, 
fair uniformity of discharge being maintained. 
When the switch handle is at the extreme end, 
the whole of the batteries are on open circuit, 
disconnected from each other and from the motor. 
On being moved into the first position, the batteries are 
all connected up-and ready for work, but not connected 
with motor. This position tends to equalise the bat- 
teries (No. 1). The second position connects the bat- 
teries with the motor, but only gives one-fourth of the 
total electromotive force, and would be used probably 
when travelling on the level with a light load (No. 2). 
The third position gives half the total electromotive 
force (No. 3). The fourth position gives three-fourths 
of the total electromotive force, one group being cut 
out (No, 4). The fifth position gives the total electro- 
motive force of the whole of the 96 cells, and would be 
used in going up-hill with a heavy load (No. 5). 

The motors are of the Elwell-Parker type, double 
limb, series wound, and run with 140 revolutions, but a 
velocity of 700 revolutions per minute is required to 
maintain aspeed of eight miles per hour. There is 
only one motor to each car, carried on one of the bogie 
trucks by means of an aluminium, brass, or steel 
frame, which has three points of support, two being 
rigidly fixed on one axle of the bogie, and the other 
resting on the second axle, through the intervention of 
a strong helical spring. Thus it will be seen that the 
motor and its appendages are entirely independent of 
the oscillation of the car, due to variations of load. At 
one end of the armature are the commutator and 
brushes, and the other end carries a pinion, which 
gears right and left into two spur wheels carried by 
countershafts on a brass frame. On these same counter- 
shafts are fixed additional pinions, which gear into spur 
wheels on the two axles of the bogie, and thus the 
motion of the armature is gradually reduced to the 
speed required for the car, the proportion being about 
6} tol. All the gearing is done by helical teeth. 

The switch, by means of which the driver controls 
the current, and therefore the car, is placed on the car 
platform just beneath the steps, and is quite out of the 
way of the passengers. The lead, &c., joining the cells 
up to the switch, are enclosed in a teak matchboard 
casing, the switch being placed on the top of the casing. 
The part of the car floor over the motor is removable. 
The cars are lighted by two 16-candle-power incan- 
descent lamps—one at each end. A powerful brake is 
provided, which grips the whole of the eight wheels 
at the same time, and there is also an auxiliary brake 
attached, 


THE PREECE DYNAMO. 


IN the Preece dynamo, to which we referred in a recent 
issue and of which we now give an illustration, the 
bed-plate and brackets are-one complete casting. The 
plummer blocks are fitted with adjustable phosphor 
bronze bearings, and each bearing is fitted with a sight 
feed lubricator. 

The magnet yoke, which is cast in one piece, is let 
into a recess in the bed-plate, and the pole pieces are 
separate castings bolted to the magnet yoke. The field 
coils are wound upon separate shells with zinc flanges, 
and are interchangeable for all machines of the same 
output. The armature is built up with charcoal iron 
discs insulated from each other with a specially pre- 
pared varnished paper, and are held in position on the 
shaft by two insulated bolts passing through the driving 


end plates which are firmly keyed to the shaft. The 
armature core is ventilated internally by suitable 
divisions being left at every 2 inches between the 
plates. The armature is wound one layer deep, with 
19/17 strand braided cable, and connected up to a 60- 
part commutator, there being one complete turn per 
commutator bar. 

The armature on the pulley side is provided witha 
blower to send a current of air through the pole pieces 
and prevent an accumulation of dust; both ends of 
the armature are protected with brass shields fitted to 
the pole heads. The brushes are made of soft brass 
wire and their pressure upon the commutator is regu- 
lated by thumb screws. 

At aspeed of 800 revolutions per minute the E.M.F. 
is 110 volts, and the current at full load, 250 amperes, 
there being no sparking. The rise of temperature after 
10 hours continuous run is said to be 40 degrees on 
the armature conductors, and the field coils 30 degrees 
Fah. above the temperature of the air. 


A Locomotive Telephone Signal.—In order to show 
that the telephone may be adopted as a danger signal 
on railway lines, a locomotive telephone signal was 
recently tested by the Baltimore and Ohio Railroad 
Company on about three miles of its track. The 
apparatus consists of a single iron rod running between 
the rails, supported on ‘insulators, andl an electric gong 
connected with a battery carried on the locomotive. 
The connection between the gong and the iron rod is 
made by means of an insulated wire from the gong to 


a wire brush underneath the locomotive, which touches 


the rod. Two trains approaching each other on the 
same track will complete a circuit and warn each other 
by ringing the gong. The gongs on the two trial trains 
commenced ringing when they were about two miles 
apart ; the telephone mouthpiece was then switched to 
the wire, and conversation was carried on between the 
two drivers. The apparatus is stated to have worked 
very satisfactorily. 
Cc 
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LONDON COUNTY COUNCIL AND OVERHEAD 
WIRES. 


OxpsEcTIONS OF Locan AUTHORITIES. ; 


On Tuesday last, at the weekly meeting of the London Count 
Council at Spring Gardens—Mr. Alderman Hageais in the chair— 
Mr. NatHan Moss, the Chairman of the Fire Brigade Committee, 
submitted a report containing the following statement:—  -. 

“We have to report with respect to the 200 additional fire- 
alarms authorised by the Council on 30th July last, that we have 
ascertained from the Post Office that the average annual cost of 
the call-points on the north side of the Thames will be about 
£9 12s. 8d. As this sum is less than the amount (£10) which we 
estimated, we have given directions for the work to be put in 
hand. As regards the additional fire-alarms south of the Thames, 
however, we have been informed by the Post Office that, in con- 
sequence of the objections of the local authorities of. certain 
districts to the erection of overhead wires, underground pipes 
would have to be specially laid for the wires in such districts. 
The annual cost of the fire-alarms would, in consequence, be 
increased in some cases as much as four and five-fold. . In fact, in 
one instance, at Tooting, a single call-point would cost more than 
£53 a year. We cannot recommend the Council to pay such a 
large sum for these fire-alarms, and we are accordingly unahle at 
present to order the establishment of more than 20 out of the 52 
which we proposed to have fixed in the part of London referred to. 
The average annual cost of these 20 will be £10 5s. 6d. each. The 
following are the stations which will not have their complement 
(10) of fire-alarms, viz.: Kennington, Tooting, Clapham, Battersea, 
Shooter’s Hill, Blackheath, Lewisham, Camberwell and West 
Norwood. We may mention that we propose to have a fire-alarm 
fixed in Blackwall Lane, East Greenwich, the Vestry of Greenwich 
having asked that such a means of communication with the 
brigade might be afforded to the inhabitants of the locality.” 

Mr. Bracuorort wished to know whether it was the policy of 
the Fire Brigade Committee to encourage the erection of 
overhead wires ? 

Mr. Moss stated that the matter referred to in their report was 
a rather serious one, so far as the committee were concerned. 
They felt that it was not desirable to incur the extra expense 
which would be necessary for the laying of underground pipes. 
Therefore, under the circumstances, they would have to forego 
placing some of the fire alarms, so long as the parochial authori- 
ties were so strongly opposed to overhead wires. 

Mr. Beacucrort hoped the Council would not encourage the 
abominable example set in some cases of erecting overhead wires. 
(Hear, hear.) He hoped the committee would bring forward a 
special report on the subject. 


ANOTHER ExEectric Ligutina Bru. 


Mr. Cuartes Harrison, as Chairman of the Parliamentary 
Committee, reported as under :—%“ We understand that another 
Electric Lighting Confirmation Bill is to be introduced, and that 
it will contain orders affecting the City of London. We were 
authorised on the 3rd June last to present a petition against any 
order which does not comply with the Council’s resolutions of the 
28th January and 22nd April, 1890, and we have authorised the 
preparation and presentation of petitions in the event of any of 
the orders complying with the above-mentioned resolutions.” 


NOTES. 


Cardiff Lighting.—At a recent meeting of the Light- 
ing Committee, a deputation from the residents of 
Broadway attended, to ask for better lighting of that 
thoroughfare. It was stated that a great many shops 
now empty, would be occupied if Broadway were better 
lighted. The deputation were told that the matter 
would be favourably considered. The committee next 
received a deputation consisting of Mr. Garcke (secre- 
tary and manager), and Mr. Deakin (local manager), of 
the Brush Electric Lighting Company. Mr. Garcke 
dealt at length on the advantages of electric lighting, 
and urged the committee to recommend to the corpora- 
tion that they support the application of the company 
next session of Parliament for a provisional order to 
illuminate Cardiff with the electric light. The 
chairman said that so far as a promise or entering 
into any contract, the committee were not in a 
position to take action. The deputation then with- 
drew. A motion that a special meeting be called 
‘to consider the matter, and that in the meantime 
the Town Clerk be instructed to ascertain if any 
corporate bodies had obtained provisional orders, and 
had granted them to electric lighting companies,-and if 
so, upon what terms; also that the engineer procure 
particulars as to subways in use in other towns, the 
laying of subways in Cardiff, and other details. 


Electric Lighting in Newcastle.—It has been resolved 
by the Lighting Committee of the Newcastle Corpora- 
tion, to recommend the Watch Committee to light the 
whole of Neville Street with five electric arc lamps, in 
place of 80 or 90 gas lamps. 


Electric Lighting in South East London, — The 
Committee of the House of Commons has passed a Bill 
confirming a provisional order granted by the Board of 
Trade to the Electric Installation and Maintenance 
Company for the electric lighting of the district sur- 
rounding the Crystal Palace. The area is defined to 
consist of a portion of the district of the Lewisham 
Board of Works, and small portions of Beckenham, 
Camberwell, Lambeth, and Croydon. The order granted 
to the Metropolitan Electric Supply Company for light- 
ing the parish of Paddington was also confirmed. 


Electric Lighting at Mirfield—Messrs. Lister, of 
Battyeford, Mirfield, contemplate having the whole of 
their works lit up by electricity. This is the sixth firm 
in Mirfield which has introduced electric lighting. 


Electric Lighting of St. Pancras.—The electricity 
committee reported at the last vestry meeting that some 
43 tenders had been received. The committee promises 
to report thereon at the earliest possible date. The — 
London Electric Supply Corporation and the Metropo- 
litan Electric Supply Company are again making appli- 
cations for provisional orders to supply St. Pancras. 


Barnsley and the Electric Light.—Considerable 
discussion is taking place in the Barnsley Town Council 
with respect to Mr. Bromley Holmes’s advice that the 
Westinghouse Electric Company’s tender be accepted at 
a cost of £17,800. The Barnsley Jndependent takes up 
the subject warmly, and wants to know why the tender 
of an English company, the National Electric Supply 
Company, for £11,888, should not be accepted. It con- 
cludes its article as follows :—“‘ We also think they 
ought to give the work to English firms, in preference 
to giving it to firms which are not English. The 
question is a wide and an intricate one; but, on the 
face of it, this passing over of an English tender for an 
American tender which is dearer, will require con- 
siderable explanation, we think, before it can be ren- 


dered acceptable to the ratepayers. Seeing that the idea 


of introducing the electric light into the borough took 
its rise from the desire to get an illuminant cheaper 
than that supplied by the Barnsley Gas Company, the 
policy proposed by the Town Council may surely with 
reason be spoken of as economy extraordinary.” 


Lighting the Portman Rooms, — Messrs. Benham 
and Sons inform us that they have secured the contract 
for electrically lighting the Portman Rooms (formerly 
Madame Tussaud’s exhibition. The Metropolitan 
Electric Supply Company is arranging a special main 
from the Manchester Square station. 


Electric Light in Edinburgh.—At a sub-committee 
of the Lord Provost’s Committee of the Town Council 
had under discussion last Friday the question of an 
electric supply for the city. Some conversation took 
place, and it was resolved that the Parliamentary 
solicitor should be instructed to report upon the position 
of the corporation in the matter. 


Robbery of Platinum.—At the London Sessions, July 
17th, four men, named Jeffries, Hewlett, Fenn, and Price, 
were brought up for judgment, having been convicted 
at the last sessions of stealing a large quantity of 
platinum, valued at between £800 and £900, the pro- 


perty of the Brush Electric Light, Company, of Belve- 


dere Road, Lambeth. Jefferies was sentenced to five 
years’ penal servitude, following on previous convic- 
tions ; Hewlett to sixteen, Fenn to ten, and Price to 
seven months respectively. The police engaged in the 
case were specially commended for their conduct. 
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Electric Traction at Birmingham.—The official in- 
spection of the electric tramway on the Bristol Road 
by the Board of Trade has been made by Major-General 
Hutchinson, who was accompanied by Major Cardew, 
inspecting officer of the Electrical Department of the 
Board of Trade. The inspecting officer proceeded to 
Navigation Street, where he boarded one of the electric 
cars. The journey to Bournbrook, a little over three 
miles in length, was satisfactorily accomplished. The 


car ran rapidly to the Bristol Road, and Major-General . 


Hutchinson, who was riding with the driver, suddenly 
gave the order on one of the inclines to stop the car. 
This was done to test the brake, and from the moment 
the brake was applied the car barely moved a length. 
Major-General Hutchinson was hardly satisfied with 
this. In his opinion the brake should have acted with 
greater effect, and the car should have stopped much 
more quickly. On reaching the depdét at Bournbrook 
the Major-General inspected the engines, the electrical 
machinery, the elevators, and the cars. Shortly after 
2 o’clock the return journey was commenced. On 
the decline from Wellington Road to Belgrave Road 
the car was suddenly stopped, but the distance run 
after the application of the brake was again greater 
than the inspecting officer approved. When the 
car rounded the curve from Suffolk Street to Navi- 
gation Street the speed was increased, and the 
vehicle proceeded down the street at a tremendous 
pace. Suddenly the brake was applied and the car was 
once more stopped within a length. The inspecting 
officer was still dissatisfied. He considered the car 
should have been pulled up much quicker, and he had 
the brake tested two or three times. The inspecting 
officer suggested two or three alterations for the 
purpose of improving the efficiency of the brakes, and 
these Mr. Joseph Smith promised should be carried out. 
The inspection, which in every other respect had been 
very satisfactory, then terminated. 


The Western Union Cables—Mr. G. von Chauvin 
writes :—There appears to be an impression that the 
fire at the Western Union building in New York has 
interfered with the despatch of cable messages over my 
company’s Atlanticcables. As both the Atlantic cables 
of my company run direct into a special office—16, 
Broad Street, a considerable distance from the Western 
Union building—no delay has arisen to our Atlantic 
cable traffic. 


The Dire Effects of Magnetism,—The writer of “Table 
Talk” in the Birmingham Daily Mail had some funny 
things to say on Saturday last respecting the Bristol 
Road Electric Tramway. After assuring his readers 
that the electric tram depot at. Bournbrook is a much 
more interesting place to visit than one might suppose, 
he gives this piece of advice to anyone who is about to 
go there—leave your watch at home. During the 
several inspections that have taken place recently, 
several gentlemen have afterwards found that their 
watches persistently refused to go. Curiously enough, 
however, whilst some had this experience others have 
discovered no unfavourable effect upon their “ tickers.” 
Hereupon it seems that the newspaper man sought the 
reason, and he relates how one of the electricians told 
him that this was attributable to the fact that different 
individuals are very differently affected by electric in- 
fluence. One person, said his informant, will much 
more readily transmit electricity than another. He 
goes on :—“ There is an impression which I have fre- 
quently heard expressed that passengers by the electric 
cars will be liable to the same sort of thing ; but I am 
assured that this cannot be so, as the force is not 
generated, but merely stored in the lower part of the 
cars, and is completely insulated.” 


Channel Telephone Cable—It was stated last week 
that experiments are being made with a view to laying 
a telephonic cable across the Channel. We are under 
the impression that tests over the existing cables have 
been going on for some considerable period. 


Got the Needle.—A lady stated last week, in the 
columns of the Times, how she had been duped by a 
gentleman calling himself an electrician, who under- 
takes the removal of superfluous hairs by the agency 
of the electric needle. She paid a guinea and signed 
a cheque for £45 before operations commenced, and 
had not been home a week before all the hairs com- 
menced'growing again. These, she was coolly informed, 
were new ones, and she was impudently asked how 
much more money she was willing to pay. She 
suggests that probably an action at law would have 
ended in her favour, but that would have involved 
further expenditure, and this she did not care to incur. 
There are other so-called electrical curative appliances 
besides needles which we should like to see dealt with 
in the same manner in the columns of the daily Press, 
and perhaps we may take the above publication as a 
good omen. 


A Telegraph Office Destroyed.—An explosion took 
place at the Western Union Telegraph Company’s 
offices, Broadway, New York, at seven o’clock on the 
morning of the 18th inst., in the battery room on the 
sixth floor, and the flames, which immediately broke 
out, soon spread to the portion of the building above, 
including the operating room and the offices of the 
Associated Press, both of which were gutted, while the 
lower floors were drenched with water. The loss is 
estimated at 250,000 dollars. Only about forty operators 
were on duty at the time, and all succeeded in effecting 
their escape. 


Railway Contracts, — Woodhouse and Rawson 
United, Limited, have again secured the contract for 
the supply of electrical instruments on the London and 
North-Western Railway for the ensuing year. This 
contract has now been held by the firm for several 
years, whilst it has also been awarded the contract for 
the supply of instruments to the. Caledonian Railway 
for the year. 


The American Eagle—The Electrical Engineer of 
New York has every reason to believe that Mr. Ferranti 
will emerge triumphantly from his arduous labours 
over the Deptford scheme ; indeed, our contemporary 
thinks that there is now sufficient evidence to show 
that complete success will ultimately be attained. We 
sincerely rejoice to note that “the courage and enthu- 
siasm which have thus far accompanied his work may 
possibly be traced to the touch of Yankee blood in his 
veins.” 


Morgan’s Electric Sigual System.—We are informed 
that the patent rights of this invention for the whole 
of Europe have been sold for £250,000. Operations in 
connection with the practical demonstration of the 
system in the Brixton district are now being carried on, 
and instead of 12 lamp-posts, as previously reported, it 
is proposed to erect 36. 


Promotion of New Companies.—As many of the 
electrical companies which have recently been brought 
before the investing public have not been floated, the 
bringing out of several of the proposed new companies 
for dealing with electric traction, welding, lighting, 
&c., has, according to various authorities, been post- 
poned for the present. 


Killed by Lightning.—The artillery barracks at 
Comorn, Austro-Hungary, were recently struck by 
lightning. The electric fluid penetrated three rooms, 
and threw twelve men out of their beds. Two of the 
men were killed on the spot. 


Pneumatic Telegrams in Paris,—A treaty securing 
for the Paris suburbs pneumatic telegrams in order to 
correspond with Paris has just been signed between the 
Director-General of Posts and Telegraphs, and M. 
Aigoin, director of the southern tramways, the author of 
the pro*ect 
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Submarine Navigation.—A Madrid telegram of last 
Saturday says: “ In view of the recent successful trials 
with Lieutenant Peral’s electric submarine vessel, the 
Minister of Marine has appointed a Commission to 
report upon the advisability of the Government order- 
ing the construction of several submarine torpedo 
boats.” 


Electrical Enterprise in Saxony.—A concession has 
been granted to a civil engineer and a firm of bankers 
in this city, authorising them to establish a network of 
cables for purposes of transmission of power and elec- 
tric lighting direct from some coal mines through 168 
towns in Saxony to Dresden. 


Hotel Métropole, Brighton.—The electric light fittings 
for this hotel, which possess certain features of novelty, 
have been supplied by Messrs. Benham and Froude. 
The principal bed rooms are fitted with very pretty 
portable table pillars of four distinct types, the incan- 
descent lamps burning within opal shades covered with 
silk and lace, of tints to harmonise with the decora- 
tions. In the private sitting rooms and important 
vestibules are electroliers in brass, richly chased and 
burnished, having from three to ten lights each, with 
tinted and cut shades and rope-like down rods. For 
the principal suite of three large public dining rooms, 
what may be termed “electric sunlights” have been 
adopted, several being fixed within avery few feet of 
the ceiling of each room. They comprise a large, 
handsome deep inverted brass disc, embossed and 
highly polished, within which are a number (varying 
from five to ten in one or two tiers) of glow lamps, the 
whole being surrounded by a heavy fringe of cut glass 
prisms, the. glittering brass and the prismatic hues 
giving a most brilliant, sun-like effect. This arrange- 
ment was carried out in accordance with the ideas of 
the proprietors of the hotel. 


The St. Pancras Vestry.— A curious specimen 
of the manners and customs of vestrymen came 
to light at a recent meeting of the St. Pancras Ves- 
try, when it was proposed to fill a seat on the 
Electric Lighting Committee in the place of a retiring 
member. One of the two candidates was asked if it 
was true that he had issued cards to the committee, 
recommending a gentleman who wished to introduce a 
new scheme, and he explained that he had known the 
gentleman referred to for many years, and he was one 
of the most eminent electrical engineers in the metro- 
polis. He had received an invitation from him to 
visit an installation at -Paddington that had been in 
existence some four years, and to bring some friends 
with him, and he thought that it would be very 
interesting to the members of the committee to see an 
installation in good working order, and he accordingly 
invited some of them. Being further asked if it was 
true that at the last vestry meeting he introduced 
several members to this most eminent electrical 
engineer, he replied that the M.H.E.E. had certainly 
sent in his card and wished especially to be introduced 
to Mr. Westacott. If this was blandishment, it was 
utterly thrown away. Mr. Westacott hotly denounced 
the candidate’s proceedings as a scandal, especially 
after the committee had already accepted the services 
of another eminent engineer. It was a curious fact, he 
said, that the M.E.E.E. knew all that had taken place in 
committee. The rival candidate, who, it was said, 
had been for ten years connected with electric lighting, 
was elected to the vacant seat. 


Coatbridge Lighting.—Says the Glasgow Herald :— 
The decision given in the case of the Coatbridge Elec- 
tric Lighting Provisional Order is of very considerable 
importance. It is the first case in which an electric 
lighting provisional order has been opposed by a gas 
company on the ground of competition, and as the gas 
company got the worst of it, it may be assumed that 
Parliament has set a precedent against such opposition 
for the future. 


Lavoisier’s View.—M. Berthelot, a member of the 
Academie Francais, has written a book called “La 
Révolution de la Chimie Lavoisier,” in which Lavoi- 
sier’s incorrect but historically interesting opinion as to 
the nature of electricity is given as follows :—“I have 
thought for some time that the electric phenomena, like 
the phenomena of combustion, are merely the effect of 
decomposing air, and that electricity, consequently, is 


nothing but a very slow combustion.” 


The Electric Sugar Fraud.—The New York Courts 
have given judgment in favour of the English stock- 
holders. 


Electricity and Water Power.—The Sheffield Water 
Committee, in view of the probability of the Corpora- 
tion obtaining power to supply electricity for public 
and private purposes in the borough, has called atten- 
tion to the water power connected with thage wheels on 
the Rivelin. 


Telegraphists and the State.—The Hlectrical Engi- 
neer of New York points to England as proving that 
the lot of a “telegrapher,”’ where the telegraphs are 
under Government control, is not one to be envied. 
Our contemporary has discovered a “rumour” that the 
Post Office contemplates sending to America for men, 
and observes that the few who might possibly go would 
hardly be likely to find America a pleasant coumley to 
return to. 

The Columbian Exhibition.—An influentially-signed 
petition, the signatures of which include all the lead- 
ing men and houses in Chicago, has been sent to the 
board of directors of the World’s Columbian Exposi- 
tion, requesting the appointment of Mr. J. P. Barrett, the 
City electrician of Chicago, as director of the electrical 
department of the exhibition. Mr. Barrett is a public 
official without commercial alliances, and his name has 
frequently figured in our pages. 


Telegraphs in South Africa——A correspondent writes 
to a contemporary that the Chartered South African 
Company’s line of telegraphs has now been -completed 
as far as Ramoutsa. The first message transmitted over 
the new line was one from the Chief Ikening to Sir 
Sydney Shippard, Administrator of British Bechuana- 
land. It was as follows :—‘‘ Congratulations on tele- 
graph office being opened here. Hope it will lead to 
prosperity of my people. Am doing the best I can to 


get Mr. Stanford all the men he requires, and will help | 


him in pushing forward with his work. It is a won- 
derful thing telegraphy. I aminthe dark. I cannot 
understand it.” The company is now laying the wire 
from Ramoutsa to Meschudi Lindewe’s Town, which is 
to be the next station. 


Personal,—Mr. Mark Bevan has commenced business 
at Cardiff as an electrical engineer and contractor. Mr. 
Bevan was, for several years, superintendent at Rio-de- 


Janeiro, for the Western and Brazilian Telegraph. 


Company, and for 44 years was in the service of Messrs. 
Siemens Brothers and Company at their works at 
Woolwich. On the recommendation of Messrs. Siemens 
Brothers he afterwards held the appointment of chief 
electrical engineer in the Torpedo Division of the 
Argentine Navy, and a similar appointment nner the 
Chilian Government. 


Intended Electric Light on Borkum Island.—The 
German Government has given notice that, during the 
summer of 1890, an electric light will be placed on 
Borkum Island, east side 6f River Ems entrance, about 
1,200 yards southward of the principal lighthouse. It 
will be elevated 105 feet above high water, and should 
be visible in clear weather from a distance of 16 miles. 
During the summer of 1890, an electric light will be 
also placed near Campen, about four miles northward of 
Knock Lighthouse, east side of River Hms. ; 


: 


JOLY 25, 1890.) 


THE TELEGRAPHIC JOURNAL AND 97 


ELECTRICAL REVIEW. 


The Houses of Parliament Lightning Rods,—Messrs. 
R. Anderson & Co., the firm responsible for the light- 
ning conductors on the Houses of Parliament, write 
respecting the recent fall of a piece of masonry, when 
Mr. Justice Grantham narrowly escaped. They state 
that examination has proved that the piece of stone 
had been cracked for some time before, and that the 
building was in no way damaged by lightning. 


Austin’s Infant Dynamos,—Mr. Austin informs us 
that he has secured Messrs. Paterson and Cooper as 
London agents for the sale of his dynamos and motors. 


NEW COMPANIES REGISTERED. 


Electricity Supply Companies Union, Limited.— 
Capital, £100 in £1 shares. Objects: To form centres 
at which electrical energy may be generated and accu- 
mulated, and from which the same may be distributed 
for public and private lighting, for motive power or 
heat, for electro-plating, electro-deposition, telephonic, 
or other purposes. Signatories (with 1 share each) : 
J. D. Pearson, 3, Oakleigh Road, New Southgate ; W.A. 
Pittman, 7, St. Helen’s Gardens, North Kensington ; 
J. Aspinall, 34, Bowman’s Buildings, Edgeware Road ; 
Wm. May and A. W. Bartlett, 18, Austin Friars; J. B. 
Rands, 5, Linnell Road, Camberwell ; G. W. Schofield, 
27, Austin Friars. Registered without special articles 
by Slaughter and May, 18, Austin Friars. 

Amalgamated Electricity Supply Companies, Li- 
mited,—Capital, £100 in £5shares. Objects and signa- 
tories as in-preceding company. Registered 16th inst. 
by Slaughter and May, 18, Austin Friars. 

United Electricity Supply Companies, Limited.— 
Capital, £100 in £5 shares. The objects and signatories 
are the same as in the two preceding companies. 
Registered 16th inst. by Slaughter and May, 18, Austin 
Friars. 

Woodward, Grosvenor and Company, Limited.— 
Capital, £90,000 in £10 shares. Objects : To take over 
the businesses of Woodward, Grosvenor & Co., and the 
Stour Vale Mill Company, carried on at Kidderminster 
and 102, Newgate Street, and to trade as carpet manu- 
facturers, spinners, general merchants, engineers, elec- 
tricians, soap and glue manufacturers, &c. Signatories 
(with 1 share each): *G. W. Grosvenor, Broome House, 
near Stourbridge; *H. Mountford, Thurlow Park Road, 
West Dulwich ; J. Mountford, M. Waite and R. Moule, 
Kidderminster ; J. Lignton, Streatham Park ; H. C. W. 
Mountford, West Dalwich. The first two signatories 
are appointed managing directors, each at a salary of 
£1,000 per annum. The company in general meeting 
will determine remuneration of ordinary directors. 
Registered 18th inst. by Emmett, Sons and Stubbs, 14, 
Bloomsbury Square. 


Franco-African Lighting Syndicate, Limited.— 
Capital, £25,000 in £1 shares. Objects: To carry onin 
Algeria, Tunis, or other part of the French Dominions 
or Protectorates, the business of a gas or electric light 
company in all branches. Signatories (with 1 share 
each): E. G. Inman, 269, City Road ; W. Cousens, 17, 
Victoria Street, S.W.; G. A. Stanbrough, 8, Hethering- 
ton Road, Clapham : T, W. Gardiner, 6, Heiron Street, 
S.E.; F. Burbidge, 44, Amwell Street, E.C. ; E. Boucher, 
229, High Street, Lewisham; E.G. Tanton, 11, Queen 
Victoria Street. Directors remuneration, £50 per 
annum each, and in addition 10 per cent. per annum 
on the net profits, the chairman to be entitled to double 
fees. Registered 19th inst. by Wm. Cousens, 17, 
Victoria Street, S.W. 


Earthy Metals Company, Limited.—Capital £2,000 
in £50 shares. Objects: To carry out an unregistered 
agreement with Luis Falero, M.F.S.T.E. To produce 
and prepare for market, sodium, potassium, magne- 
sium, aluminium and other metals, and to carry on 
business as metallurgists, manufacturing chemists, and 
of makers of and dealers in electrical, chemical and 
scientific apparatus and materials. Signatories (with 


1 share each): Major J. G. Scott, Winkfield, Berks ; 
A. Codogan, 3, Sloane Gardens, S.W.; J. M. Maclean, 
M.P., 40, Nevera Square ; J. W. Macfarlane, 2, Lexham 
Gardens; R. St. John Boddington, 154, Parliament 
Street ; H. M. Cadell, Bourness, N.B. Registered 19th 
inst., without special articles, by E. R. Crump, Solicitor, 
1534, Parliament Street. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Windsor and Eton Electric Light Company, Li- 
mited.—The registered office of this company is situate 
at 54, High Street, Windsor. 


Corinthian Electric Medical Battery Company, 
Limited.—The annual return of this company, made up 
to the 30th June, was filed on the 15th inst. The nomi- 
nal capital is £25,000 in £1 shares. 20,804 shares 
have been taken up, 20,000 of these being considered 
fully paid. Upon 804 shares the full amount has been 
called, the calls paid amounting to £800, and unpaid to 
£4. Registered office, 1, Gate Street, Lincoln’s-Inn- 


Fields. 


Siemens Brothers & Co., Limited.—The annual 
return of this company, made up to the 15th inst., was 
filed on the same day. The nominal capital is £500,000 
in £100 shares, the whole of which are taken up. The 
sum of £85 has been called and paid upon each share, 
the paid up capital thus being £425,000. 

Mining and General Electric Lamp Company, Li- 
mited.,—The annual return of this company, made up 
to the 17th inst., was filed on the 19th instant. The 
nominal capital is £100,000 in £1 shares, 90,000 of 
which are taken up, 62,305 being considered fully paid. 
The full amount has been called and paid upon 27,695 
shares. 


CITY NOTES, REPORTS, MEETINGS, &c. 


The United River Plate Telephone Co., Limited. 


_ In the absence of Lord Thurlow, Mr. J. Irving Courtenay, the 


deputy chairman, presided at the fourth annual ordinary general 
meeting of the shareholders; held at Winchester House on 'Tues- 
day last, to receive the report (printed in our last issue) and 
accounts for the year ending March 31st, 1890. About half a 
dozen shareholders were present. 

The Chairman said the financial position in Buenos Ayres could 
not but be a cause of anxiety to all who were interested in the 
Argentine Republic. But from the best obtainable information— 
and the company was fortunate in numbering amongst its directors 
gentlemen who had passed the greater part of their lives in the 
River Plate—he believed that, with a prudent administration of 
its affairs, the country, with the aid of its great resources, would 
speedily overcome its present difficulties. The company’s gross 
income for the year ending March 31st, 1890, amounted to 
£108,612 2s. 7d., as against £81,866 2s. 4d. for the previous twelve 
months. Those figures showed how largely the business had de- 
veloped during the past year. There had been a considerable 
increase in working expenses, which was mainly caused by a large 
increase in wages and cost of material. Fortunately, there had 
been no serious question with the employés, but, as in the case 
of other River Plate companies, the depreciated currency had 
made the increase inevitable. There had also been some increase 
in taxation. These had caused an increase in the working ex- 
penses. A special item of expenditure was owing to the repairs 
rendered necessary by a cyclone in Rosario last December. The 
gravest loss, however, and that which was the cause of 
their reduced dividend, was that on exchange. It was one 
beyond the directors’ control. It amounted to not less than 
£22,334 17s. 1d., as against £14,689 63. 8d. in the previous year, 
or an increased loss of £7,645 10s. 5d. The total loss from this 
source was, therefore, about 8 per cent. on the company’s paid-up 
capital. The result, after paying working expenses, debenture 
interest, and general charges, both in the River Plate and in 
London, was a profit of £34,198 6s. 5d., from which, after deduct- 
ing the loss on exchange, viz., £22,334 17s. 1d., there remained a 
net profit of £11,863 9s. 4d., which, added to the balance from last 
year, viz., £1,210 7s. 2d., amounted to £1,373 16s. 6d. An interim 
dividend of 2 per cent., or £5,800, was paid in January last, and 
the directors recommended a further payment of 1 per cent. out of 
the balance. They proposed to carry forward £2,000 to the depre- 
ciation and renewal account, which would then stand at 29,000, 
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and they carried forward a balance of £2,373 16s. 6d. In view of 
the abnormal state of business in the Republic (which had con- 
tinued for some time) the results obtained were fairly satisfactory, 
and he trusted the policy of the directors in carrying forward a 
substantial sum would be approved. There were some encourag- 
ing features in connection with their business in the Plate. On 
the 31st March, 1899, the date of the balance sheet, the number of 
their subscribers at Buenos Ayres was over 5,000. The company 
began business with about 3,000 subscribers. As might have been 
expected during such a crisis, a considerable number of people had 
taken out their telephones ; but, on the other hand, each month 
had seen a steady influx of new subscribers, and, all things con- 
sidered, the business of the company showed a most remarkable 
vitality. That was mainly owing to careful and vigilant ad- 
ministration both in Buenos Ayres and in Rosario. One of 
the company’s representatives in Buenos Ayres wrote:— 
«We are giving a service such as we can safely say has never 
been given in Buenos Ayres before. Of course we have com- 
plaints, but they are brought down, we think, to a minimum and 
neutralised by the many expressions of satisfaction we hear on all 
sides.” The shareholders would congratulate themselves upon 
having such painstaking and zealous representatives as Mr. Fells 
and Mr. Crabbe at Buenos Ayres and Mr. Chapple at Rosario. 
The directors had successfully carried out what was hinted in 
last year’s report—. e., they had raised the rates of subscription 
with a view to meet to some extent the increased expenditure and 
exceptional charges incident to the condition of currency in the 
Plate. The capital outlay for 1889—90 was £7,297 14s. 11d. less 
than in 1880—89, and that allowing for the outlay during that 
period for the purchase of the Rosario business. They had not 
lost sight cf the construction of the Rosario trunk line, to be 
undertaken when a favourable opportunity presented itself. The. 
issue of the 5 per cent. debenture stock and the conversion of 
7 per cent. debentures had been satisfactorily carried out, and 
had evidently becn appreciated by the shareholders. He was 
confident of the company’s future. It was plain the business was 
steadily improving, and they might therefore expect at the end of 
the crisis to reap the fruits of the solid progress and the improved 
position they had attained in spite of the serious increase of 
financial obstacles they had and still encountered. Their 
receipts for the first quarter of the new year — that is, 
April to June —had exceeded those of any other quarter 
since the company started business. He moved the adoption 
of the report and accounts, and to declare a dividend of 1 per cent., 
or Is. per share free of income tax (in addition to the interim 
dividend of 2 per cent. paid in January last), payable out of the 
remaining balance of £7,273 16s. 6d.—viz., £2,900. 

Mr. Frank Jones seconded. 

Mr. Peel, a shareholder, congratulated the directors upon the 
present position of the company. He, however, thought they 
might have imitated other companies and maintained its dividend. 
But that was a question of finance, and the directors might have 
acted discreetly under the circumstances. 

Dr. Ellis asked whether the large increase of business was 
caused by the taking over by his company of the Rosario business. 
He also observed that last year the company paid 6 per cent. 
dividend, and had: the rate of exchange remained the same, the 
company would be paying only 5 per cent. in the present year— 
that was to say, a difference of £7,000 in exchange would have 
meant 2 per cent. more than they actually received. He further 
said that the expenses caused by cyclones and that kind of thing 
ought to be met out of the depreciation and renewal fund. He 
also asked what had been the rate per cent. of the increase in 
subscribers from the Ist of January last. He felt sure the 
directors had done their very best, and that the feeling was 
shared by the other shareholders was manifest by the smallness 
of the meeting. 

The Chairman replied that while it was true that the Rosario 
business had been taken into account, apart from that there had 
been a considerable increase in the Buenos Ayres business. He 
did not think it advisable to give precise figures of the increase in 
new subscribers. The increase in the rates of subscription bad by 
no means had the prejudicial effect which some persons antici- 
pated. In circumstances like depreciation of currency there was 
always increase in the cost of material, and that had seriously 
told upon the company. While he promised to take note of the 
observation with regard to charging damage from cyclones to the 
depreciation and renewal account, he thought they ought to 
ant a strong reserve. This was essentially a time for a cautious 
policy. 

Lord Thurlow and Mr. Fredk. Green were re-elected directors, 
Messrs. Cooper Bros. & Co. were reappointed auditors, and, with a 

ote of thanks to the board, the proceedings terminated. 


Crompton an i Company, Limited. 


THE second annual general meeting of the shareholders was held 
at the Cannon Street Hotel, on the 21st inst., when the report for 
the year ending 31st March, 1890 (printed in our last issue), with 
the accounts, was laid before the meeting. 

The Chairman, Mr. R. E. B. Crompton, briefly alluded to the 
loss the‘ company sustained by the death of Viscount Torring- 
ton. That loss was extreme. The deceased had taken an 
exceedingly keen interest in the company’s affairs. When 
they last met some 1,200 of the preference shares had not 
yet been placed, but were allotted immediately afterwards. The 
directors then, in accordance with the terms of the prospectus, 


‘Lord Torrington. 


‘ness, he was the best fitted to answer questions. 


applied to the Stock Exchange for a settlement and quotation for 
the preference shares. These had since been accorded. There had 
not been many sales in the past year, the apparent explanation being 
that members did not wish to part with what they believed to be 
a good dividend paying property. The company’s business had 
increased very largely, and the directors had consequently been 
compelled to add to the plant at Chelmsford and elsewhere, and to 
increase the working capital, to do which they had exercised their 
borrowing powers, and had issued 5 per cent. debentures to the 
amount of £50,000, which was secured by a deed of mortgage. 
The whole of the £25,000 of debentures, originally offered, had 
been applied for, and the directors now propozed to offer the 
remaining £25,000 for subscription, and a circular would be sent 
out accordingly. The sum of £6,750, which last year appeared on 
the balance-sheet as a loan on mortgage of the Chelmsford works, 
had been paid off, and the debenture debt remained the only 
charge on the property. The profit for the year was £10,610 1s. 7d., 
or £2,000 more than the year before, and about £4,000 more than 
the average of the six years which preceded the formation of the 
company; a result which might be considered fairly satisfactory. 
After payment of the interim dividend in December last year, and 
providing for debenture interest and other charges, and after 
carrying the sum of £500 to the doubtful debts and contingencies 
account, there remained a balance of £6,030 6s. available for 
dividend, and out of this the directors proposed to pay 7 per cent. 
per annum for the half-year to the preference shareholders, and 
5 per cent. upon the ordinary shares, carrying the balance, 
£474 18s. 10d., forward to the next year. The company’s in- 


‘creasing business had necessitated capital expenditure for ex- 


tension of premises and additions to plant. They had also taken 
over the portion of the company’s Chelmsford property, which 
was leased to Crompton and Fawkes, and which adjoined the 
Arc works, and these were immediately available for the extension 
of the Arc works. During the past year the company had the 
good fortune to secure very large orders from three most important 
supply companies—viz., the Westminster, the Kensington, and 
the Notting Hill, for the fixing of machinery, and the supply and 
fixing of a complete system of underground mains, extending 40 
or 50 miles through the London streets. In the early part of the 
year they worked with a separate staff taken from the temporary 
premises of the company’s Kensington Court estate. These 
temporary premises, being no longer available, the directors had 
thought it advisable to lease the convenient premises, No. 1, 
Lillie Road, West Brompton, which were being fitted up, and were 
now the head-quarters of the company’s engineering staff in con- 
nection with those large West End orders. The principal feature 
of those orders was that they seemed to offer a-fair chance of a 
good profit, while the risks were not great. As regards other 
prospects, the company’s order books were full for its own special 
type of large dynamo machines, switchboards, and that class of 
plant, and the general prospects of orders were better than he, 
the speaker, had ever known them to be since he entered the 
electrical business. They might congratulate themselves on the 
extremely good feeling prevailing between the staff and the work- 
men. They had succeeded in organising piecework on a more 
considerable scale than had yet been attempted, without en- 
countering the difficulties which other engineering firms had met 
with. That was a great deal due to the tact and good manage- 
ment of the Chelmsford managers. The very delicate question of 
piecework had been the bone of contention which had caused so 
many strikes all over the country. In the company’s case it was 
a great step in advance, as it enabled it to keep accounts*and te 
know the cost of its work with much greater accuracy than 
was possible when the bulk of the work was done by day labour. 
Regarding the accounts, they called for no special remark from 
him. He therefore moved the adoption of the report and 
accounts. 

The Secretary, in reply to a shareholder, explained that the 
accounts of the Australian Company were not yet to hand ; one of 
the managers of that company was bringing them over. In the 
meanwhile they were said to show a very satisfactory profit. The 
motion was seconded and carried unanimously. 

The Chairman moved to declare a dividend at the rate of 7 per 
cent. per annum for the half year, payable on the company’s pre- 
ference shares, and a further dividend of 5 per cent. per annum 
upon the ordinary shares. The motions were seconded and carried 
unanimously. 

The Chairman, in moving the re-election of Sir Charles Grant, 
K.C.S.L., as a director, spoke in warm terms of the services of that 
gentleman, who became chairman of the company on the death of 
If he, Mr. Crompton, occupied that position 
to-day, it was because from his intimate connection with the busi- 
But Sir Charles 
Grant had been a very powerful and steadfast member of the 
board, and one whose loss, if he left it, would be greatly felt. 
The motion was seconded and carried unanimously. 

The Chairman, replying to a vote of thanks to the board, said 
the sole business of his life was to look after the company’s in- 
terests. The proceedings then terminated. 


The South of England Telephone Company, Limited, 


THe seventh ordinary general meeting of the shareholders. was 
held at Winchester House, on the 18th inst., at twelve, when the 
following report for the year ending 30th April, with a statement 


of accounts, was presented. The expenditure on capital account 


for the past year amounts to £14,116 2s. 10d., bringing the total 
of that account to £78,418 2s.. The revenue account shows a sum 
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of £21,549 18s. 9d. for subscriptions and rentals, and a net credit 
balance of £6,148 5s, 4d., making, with the sum of £627 ls. 2d. 
brought forward from last year, an available balance of £6,775 
6s. 6d. Of this amount the sum of £1,796 14s. 7d. has been 
absorbed by the payment of an interim dividend on the preference 
shares at the rate of 6 per cent. per annum for the half-year 
ending 30th October, 1889. In order to strengthen the position 
of the company, the directors have considered it advisable to 
carry £1,000 to the reserve fund; and they now recommend the 
payment of a final dividend at the rate of 6 per cent. on the 
preference shares (£2,096 6s. 2d.), for thé half-year ending 30th 
April, 1890, and the payment of a dividend of } per cent. on the 
ordinary shares, free of income tax (£1,500), for the year, leaving 
a balance of £382 5s. 9d. to be carried forward. The completed 
trunk lines are as follows :—Brighton—Shoreham ; Brighton— 
Eastbourne; Brighton — Worthing; Shoreham — Worthing ; 
Brighton— Hurst; Brighton—Newhaven; Brighton — Rotting- 
dean; Brighton— Lewes; Lewes — Eastbourne; Canterbury— 
Ramsgate; Ramsgate—Margate; Ramsgate—Sandwich; Rams- 
gate—Deal; Canterbury—Faversham ; Canterbury—Whitstable ; 
Canterbury—Dover ; Dover—Folkestone ; Chatham—Maidstone ; 
Norwich—Great Yarmouth; Northampton—Wellingboro’; Wel- 
lingboro’—Kettering ; Kettering—Rushden; Tunbridge Wells— 
Tonbridge. 

The trunk lines in course of construction are Canterbury— 
Ashford; Faversham—Sittingbourne. 

At the 30th April this year, 2,265 exchange lines and 583 
private lines were completed, and 91 exchange lines and 19 
private lines were in course of construction. 

Telephone exchanges are now open at the following places— 
Brighton, Cambridge, Canterbury, Chatham, Deal, Dover, East- 
bourne, Faversham, Folkestone, Great Yarmouth, Hastings and 
St. Leonards, Hurst, Hythe, Ipswich, Kettering, King’s Lynn, 
Lewes, Maidstone, Margate, Newhaven, Northampton, Norwich, 
Oxford, Peterborough, Ramsgate, Reading, Rottingdean, Rushden, 
Sandgate, Sandwich, Shoreham, Tunbridge Wells, Watford, 
Wellingborough, Whitstable, Worthing. 


Comparative Statement of Exchange and Private Line Business. 


Exchange. Private. 
April 30th, 1886... “A od: Bet 687 .. 248 
April 30th, 1887... ae . 1,130 .. 348 
April 30th, 1888 ... 1,521 fn OOG 
April 30th, 1889 ... oe iat 1,972 vee OOO 
April 30th, 1890... see ie 2,356 ... 602 


The Chairman (Mr. D. O. Bateson), explained why the report 
and balance sheet had been delayed. The company’s licence from 
the Post Office was terminable at periods of seven years by six 
months’ notice from the Postmaster-General ; and that notice not 
having been given, the company had a fresh life of seven years. 
It was thought undesirable that the state of the company’s affairs 
should be published so long as the matter of the licence was un- 
certain; but after the Postmaster’s decision was known no time 
was lost in presenting a report and calling a meeting. The com- 
pany’s books were, in fact, balanced and its accounts ready for 
audit six months before the 30th April. The reason why the pre- 
ference dividend was not paid at the beginning of May, as for- 
merly, was that some of the shareholders doubted the correctness 
of the former practice. They said that while it was perfectly right 
to pay an interim dividend on the estimate of profits, it was 
scarcely business-like to make the final distribution before ascer- 
taining the correct balance. The directors had adopted that view, 
and propose to continue it in practice. There was no reason to 
complain of the progress of the company’s business. The increase 
was not very rapid, but it was continuous and steady, considering 
the somewhat bad pasture. He was sorry the National Telephone 
Company apparently could not see its way to admitting the company 
to its system, as the company was thereby debarred from exploiting 
the most valuable part of its district, namely, that within the 20 
miles radius of London. There were many residents and business 
firms most anxious for this means of communication, which, he 
thought, could not long be delayed, as it would be extremely pro- 
fitable to the telephone companies. The trunk line system in East 
Kent would shortly be completed by the opening of a route 
between Ashford and Canterbury, which would place the former 
town in communication with nearly all the business centres and 
seaside towns in the district. They were indebted to Lord 
Winchelsea for the grant of wayleaves through Eastwell Park. 
The cost of wayleaves was increasing, and though, as a rule, they 
were granted without much difficulty, the directors had occa- 
sionally to complain of being squeezed unmercifully. In such 
cases they preferred to alter the route, if possible, even at consider- 
able extra expense. The rating question was becoming serious for 
telephone companies, and the question had been raised in many 
places. In Brighton, the board appealed to the Quarter Sessions 
against a heavy assessment in vain, and as the parent company 
would be no party to the expense of an appeal to the Queen’s 
Bench, it had to be relinquished. As regards the accounts, the 
gross rentals had increased by £3,676; that was about the usual 
average. This year, however, the shareholders derived no benefit 
from the improvement, as the auditors stood out for carrying a 
much larger proportion of the wages aad office expenses to revenue 
than was thought necessary last year. The reserve, it was 
thought, ought to be increased, as it had not been altered 
for some years; and, no doubt, the older the company grew, the 
expenditure necessary for repairs of lines, altering routes, &c., 
grew also, That, however, the directors provided for in the 


balance sheet originally submitted; but the shareholders’ auditor 
was resolved that the entire increase for the year should go for 
maintenance, although the working of the new lines was un- 
doubtedly capital expenditure. The directors still thought so 
large a sum as £3,758 an unnecessary and inequitable addition to 
the maintenance fund, but as a clean certificate was refused, and 
they were threatened with a contentious meeting, they agreed to 
the inevitable, and left the matter to the shareholders. No doubt 
the alteration would strengthen the financial position of the com- 
pany, and though probably the selling value of the ordinary 
shares would be temporarily lessened to a small. extent, the value 
of the preference shares ought at least to be maintained, as they 
were a steady and reliable security. He moved the adoption of 
the report and accounts, and to declare a dividend at the rate of 
6 per cent. per annum for the half-year ending April 30th, 1890, 
on the preference shares, payable the 19th inst., and a further 
dividend at the rate of 4 per cent. per annum, free of income tax 
on the ordinary shares, payable on the 19th. 

The resolution was seconded by Mr. C. Billett, who, whilst re- 
gretting last year’s 1 per cent., reminded them that the missing } 
per cent. would go to strengthen the company. 

The motion was carried unanimously. 

The Chairman, replying to a shareholder, as to negotiations 
between the company and the National Telephone Company, said 
that no such negotiations had ever taken place. The directors 
could do nothing without the shareholders’ consent at a general 
meeting. 

A shareholder strongly objected to anything like the company’s 
shares being valued at 5s.,as the National Telephone Company 
appeared to do by their report. 

Mr. Bateson was re-elected to the Board, and Mr. J. Weise, the 
shareholders’ auditor, was re-appointed. 

With a vote of thanks to the Board, the meeting closed. 


The Direct United States Cable Company, Limited. 


Tue report of the directors for the six months ended 30th June, 
1890, to be presented at the twenty-sixth ordinary general meeting 
of the company, to be held at Winchester House, 50, Old Broad 
Street, in the City of London, on Friday, the 25th day of July, 1890, 
at 2 p.m., states :—The half-year’s revenue (subject to revision on 
decision of the case mentioned below), after deducting out-pay- 
ments, amounted to £40,017 1s. against £39,626 83. 5d. (after 
similar deductions) for the corresponding period of 1889, being a 
difference of £390 12s. 7d. in favour of the half-year under 
review. 

The working and other expenses for the same period, including 
income tax, but exclusive of cost of repairs of cables, amounted to 
£17,616 5s. 8d., leaving a balance of £22,400 15s. 4d. as the net 
profit of the half-year, making, with £8,317 19s. 4d. brought 
forward from the previous half-year, a total of £30,718 14s. 8d. 
For the corresponding half-year of 1889 the working expenses and 
other payments amounted to £16,676 3s. 9d. 

Three quarterly interim dividends of 3s. 6d. each per share, 
amounting to £31,872 15s., have been declared and paid during 
the financial year, and a final payment of 3s. 6d. per share is now 
proposed, making, with the three interim dividends, 34 per cent. 
for the year, being a total distribution of £42,497. An amount of 
£8,502 4s. 5d. has been transferred to the reserve fund account, 
which now stands at £250,000, and the balance of £968 Os. 3d. on 
the revenue account is proposed to be carried forward. 

During the earlier portion of the past half-year the traffic 
showed a slight diminution as compared with the corresponding 
period of the previous year, but lately an increase has taken place 
which it is hoped may be progressive. 

The Anglo-American Company having in January last opened 
offices of its own in New York, the expense of the office at 40, 
Broadway, in that city, previously maintained as a joint office, is 
now entirely borne by this company, accounting for the increase 
in the expenses during the past half-year. The maintenance of an 
independent office in New York is regarded as necessary. 

A station has been opened by this company at 40, Hope Street, 
Glasgow. These additional facilities are already producing 
beneficial results. 

A break occurred in the short section of cable on January 19th 
last, about 122 knots from Halifax, which was repaired on 
March 30th. 

On April 10th a fault was removed from the shore end of the 
same cable near Rye Beach. 

On May 26th a break occurred in the main cable which was 
promptly repaired on the 29th. 

The breaks in the cables were found to have been caused by 
vessels’ anchors. 

The repairing operations have cost £4,919 13s. 5d., which has 
been debited to the reserve fund account as heretofore. 

The interests of the company were represented at the Inter- 
national Telegraphic Conference recently held in Paris. In the 
case of the Anglo-American Telegraph Company v. Cie. Francaise 
du Télégraphe de Paris 4 New York, the appeal to the Council of 
State, mentioned in the report to the 30th June, 1889, is still 
pending. Pursuant to the provisions of the Articles of Association, 
two of the directors, viz., Charles Meara, Esq., and E. M. Under- 
down, Esq., Q.C., retire by rotation, and being eligible, offer them- 
selves for re-election. 

Mr. John G. Griffiths, F.C.A., and Mr. John Sawyer, F.C.A., 
the auditors, retire pursuant to the Articles of Association, and 
offer themselves for re-election. 
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The Westinghouse Electric Company. 


At a meeting of the stockholders of the Westinghouse Electric 
Company on July 8th, at the offices of the company in the West- 
inghouse Building, Pittsburgh, Pa., Mr. George Westinghouse, 
jun., made a statement to the meeting, in which the following 
occurs :—The board of directors are of opinion that a total 
increase in the capital stock of not less than $5,000,000 should 
now be authorised in order to provide for the future requirements 
of the company. It is proposed to issue forthwith to each stock- 
holder of record on this date an assignable right to subscribe, on 
or before August Ist, 1890, for one half share of stock for each 
share now standing in his name on the books of the company, at 
$40 per share, this price being determined: by a distribution or an 
allowance from the surplus earnings. Of this price one-quarter 
will be payable on August Ist, one-quarter September 1st, one- 
quarter Octobcr 1st, and one-quarter November lst. Mr. Geo. 
Westinghouse, jun., has agreed to take $1,250,000 of stock on the 
terms above indicated. If each of the other stockholders will 
subscribe to the number of shares to which he is entitled, the com- 
pany will be enabled to provide for a large increase in its business. 
The board believe it to be to the pecuniary interest of each stock- 
holder to subscribe for his amount of stock, and thereby 
aid in increasing the earning capacity of the company, 
which will have the immediate effect of enhancing the value 
of the shares already outstanding, and of the shares which 
in this manner will be secured at a reduced rate. The 
board believed that great profit would accrue to the company 
by securing foreign patents on the more important of the inven- 
tions exploited by it in this country. This policy resulted in an 
order from the Metropolitan Electric Supply Company, Limited, 
of London, for a central station of 10,000 lights capacity, which 
has since been increased to 25,000. The station is now in opera- 
tion with entire satisfaction, and is the most complete and perfect 
central station in Europe. A company known as the Westing- 
house Electric Company, Limited, has been organised in London, 
to operate these patents, and this company has received in pay- 
ment for the patents and the money expended in the development 
of that business £301,000 of the stock of that company, which is 
the controlling interest. The English company has recently re- 
ceived orders for other plants, and is in negotiations for others of a 
very extensive character, with every prospect of success. Indeed, 
the business abroad bids fair to reach proportions that will equal, 
if not be greater, than those of the parent company, and to be a 
source of great profit to it. The majority of the board of the 
Westinghouse Electric Company, Limited, are also members of the 
Westinghouse Brake Company, Limited, of London, and the 
business is being conducted on the same lines which rendered the 
latter company so successful. Its operations are under the super- 
vision and direction of Mr. H. M. Byllesby, the vice president of 
this company, who is its managing director, and is now in England 
giving it his personal attention. 


The Mutual Telephone Company, Limited. 


A meEETING of the shareholders of the Mutual Telephone Company» 
Limited, was held on Monday in the Memorial Hall, Albert Square, 
Mr. A. D. Provand, M.P., in the chair. 

Mr. Provand said the first resolution was that the capital of the 
company be increased to £350,000. The company was registered 
with £100,000 capital, which was sufficient for Manchester and 
Liverpool, but they had had so much encouragement in Glasgow 
—where more than 1,000 firms have signed the preliminary circu- 
lars—and also in other places, that they now asked for the capital 
to be increased sufficiently to allow them to commence operations 
in other cities. None of this capital was to be asked for in Man- 
chester. They required £45,000 to erect their exchange; more 
than £40,000 of this had been allotted, and applications were 
steadily comingin. They had therefore all that was required for 
Manchester. The second resolution to alter the articles of 
association, so as to permit them to pay interest up to 10 per cent., 
instead of being limited to 6 per cent. This alteration was asked 
for because they had found it difficult to create a company on 
strictly mutual terms—that was to say, every renter of the com- 
pany’s telephones being a holder of shares in the company. As 
all the renters were not shareholders, some of them must take an 
increased number of shares to make up for those who took none, 
aud it appeared 6 per cent. was not a sufficient inducement for 
these shares to be taken up, nor was it a sufficiently high rate of 
interest to promise to pay on the business. This would not add 
much to the working expenses. In their estimate of earnings 
they put down the 2,500 wires of the Manchester exchange at £5 
each, which was the rateto shareholders, but probably 1,500 or 
1,600 of their wires would be rented by non-shareholders, who 
would pay the higher rate of £6. This would add, say, £1,500 or 
£1,600 to their earnings, and if they paid the full 10 per cent. 
interest on the 4,500 shares held in Manchester, it would amount 
to only £1,800 extra interest, which would be almost met by the 
extra rates for the telephones rented by non-shareholders. They 
had in Manchester about 650 shareholders, and when all their 
wires were applied for, they expected the number would be 900, 
perhaps even 1,000, holding 4,500 shares ; and as the strength of 
the company largely depended on the number of shareholders, 
everything should be done to increase that number. The resolu- 
tions were put to the meeting a’.d carried, 


The Edison and Swan United Electric Light Company. 


Tue directors’ report and the accounts for the year ending 30th 
June, 1890, states the business of the company has resulted in a 
credit balance of £61,115 3s. 3d. Of this amount £12,371 14s. 7d. 
has been absorbed by the payment of an interim dividend on the 
A shares, at the rate of 7 per cent. per annum, for the first six 
months of the year. The directors recommend the payment of the 
following pividends on the A shares, free of income tax, and to be 
distributed in accordance with Clause 87 of the Articles of 
Associatiou :— : 

(a.) At the rate of 7 per cent. per annum for the half-year 
ending 30th June, 1890 (making 7 per cent. for the year) : 

(b.) Four per cent. in completion of payment of arrears of 
cumulative preference dividend for the year ending 30th June, 
June, 1884: 

(c.) Four per cent..in respect of arrears of cumulative pre- 
ference dividend for the year ending 30th June, 1885: 
which will absorb £40,649 193. 3d.; leaving £8,093 93.:5d., which 
the directors have carried to the reserve fund, in accordance with 
Article 89 of Articles of Association. The directors have been 
adding to the buildings and plant at the factory so as to enable 
them to manufacture lamps in sufficient numbers to meet the 
demand which will arise as the supply companies extend their 
operations in London and other towns. Mr. Shelford Bidwell, 
F.R.S., retires from the board, and offers himself for re-election 
as a director. The auditors, Messrs. Welton, Jones and Co. retire, 
and are eligible for re-election. 


The Manchester Edison-Swan Company, Limited. 
In their report for the year ending May 31st, 1890, to be sub- 


mitted with the accompanying balance-sheet at the meeting of 


shareholders on the 28th inst., at the Albert Memorial Hall, Man- 
chester, the directors state the net profit, including last year’s 
balance, as £1,647 6s., which they proposes to appropriate as 
follows :—£1,000 to payment of dividend at 5 per cent per annum, 
and £647 6s. to balance carried forward. It is proposed to issue 
the dividend warrants on August Ist, 1890. Mr. W. P. James 
Fawcus has been appointed managing director, vice Mr. J. R. 
Williams resigned through ill-health. The retiring directors, Sir 
Joe C. Lee and Mr. J. C. Waterhouse, offer themselves for re- 
election. 


The Wendigo Copper Company, Limited.—This com- 
pany was advertised this week with a capital of £225,000. Of this 
a first issue of 12,500 shares of £5 each is offered to the public, and a 
like number of shares will be taken by the vendors in part payment 
of purchase money. The object of the company is to purchase a 
large tract of land situate on Isle Royale, Lake Superior, Michigan, 
U.S.A., amounting in all to about 5,120 acres, and to prosecute 
mining and the development of its mineral and other resources, 
which are said to be extensive. The copper is in its pure metallic 
state, and is termed “ native,” and the methods of winning it and 
reducing it to cake and ingot copper are the simplest and cheapest. 
As the company will have its own harbour and docks on the pro- 
perty, the cost of the transit should be less than from many of the 
mines on the south shore. 


The Eastern Extension Australasia and China Tele- 
graph Company. Limited.—The directors notify that the coupons 
on this company’s 6 per cent. debentures, due on August Ist 
proximo, will be paid on and after that date at the Consolidated 
Bank, 52, Threadneedle Street, E.C. Coupons must be left three 
clear days for examination. 

The Cuba Sumbarine Telegraph Company, Limited. 
—After placing £2,500 to the reserve fund, the directors recom- 


mend a dividend at the rate of 8 per cent. per annum for the half- 
year ended June 30th, leaving £501 to be carried forward. 


Anglo-American Telegraph, Limited,—Interim divi- 
dend for the quarter: 15s. per cent. on the ordinary stock, and 
£1 10s. per cent. on the preferred stock, payable on 1st August. 


the Eastern Extension Telegraph Company, — It 
was notified early in the week that telegraphic communication 
with Australia, New Zealand, and Tasmania is now restored. 


The Chemical Carbon Company, Limited.—It has 
been resolved to wind up the company, Messrs. A. Dowling and 
Thos. Purberry, of Basingstoke, to be liquidators. 


Elmore’s Patent Copper Depositing Company, 
Limited —The transfer books will be closed till July 28th, inclu- 
sive, for the purpose of paying a dividend. 


TRAFFIC RECEIPTS 


The Brazilian Submarine Telegraph Company, Limited. The traffic receipts for 
the week ending July 18th, amounted to £4,174, 


West India and Panama Telegraph Companv, Limited. The estimated traffic receipts 
for the halt month enced the loth July, are £2,879, as compared with £2,553 in 
the corresponding period of 1889, 


The Western und Braziliao Telegraph Company, Limited. The receipts to: the week 
ending July 18th. after deducting the fifth of the gross receipts payable to 
the London Platino-Brazilian Telegraph Company, Limited, were £3.208. 
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Present 
Amount 
Issued, 


SHARE LIST OF ELECTRICAL COMPANIES. 


Name. 


& 
250,000 
1,549,160 
2,725,420 
2,725,420 
130,000 
99,000 
75,000 
63,416 
63,416 
$7,216,000 
224,850 
20,000 
16,900 
6,000 
12,931 
6,090 
60,710 
* 400,900 
70,000 
200,000 
1,290,000 
250,000 
320,000 
446,100 
12,500 
367,900 
19,900 
46,700 
19,700 
180,227 
180,042 
150,000 
40,900 
250,009 
9,334 
5,834 
41,600 
200,000 
17,000 
38,348 
100,000 
49,900 
436,700 
15,000 
15,000 
220,000 
9,000 


209,750 


20,000 

3,381 
78,949 
37,350 


150,000 ’ 


55,000 + 
146,000 
~ 100,000 
15,609 
300,000 
30,000 
150,000 
64,572 
26,986 
26,986 
200,000 
250,000 
88,321 
34,563 


4,669 °° 


1,336,000 
179,300 
42,853 


African Direct Telegraph, Ltd., 4 p. c. Deb. aa ee and to Bearer 
Anglo-American Telegraph, Limited 


Do. do. 6p.c. Preferred . 
Do. do. Deferred ... 
Brazilian Submarine Telegraph, Limited .. 
Do. do. 5 p. c. Bonds.. i: 
Do. do. 5 p. c. 2nd Series, repayable Jane, 1996 


Brush best ia Engineering Ordinary, Nos. 1 to 63,416.. 

do. Preference, Nos. 1 to 63 416. 
Saitisetankt Cable, Capital Stock 
Consolidated Telephone Construction and Maintenance, ‘Ltd. . 
Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20, 000 
Cuba Telegraph, Limited 


Do. do. 10 p. G Preference 


Direct Spanish Telegraph, Limited (£4 only paid) 
Do. do. 10 p. ce. Preference j = of 
Direct United States Cable, Limited, 1877 
Eastern Telegraph, Limited, Nos. 1 to 400 ,000 
Do. 6 p. ¢. Preference ; 
Do. 5 p. c. Dehs. (1879 issue), repay. Aug. 5 1899 
Do. 4p. c. Mortgage Debenture Stock 


Eastern Extension, Australasia and China Telegraph, Limited 

Do. 6 p. c. Debentures, repay. February, 1891 

Do. 5p.c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. 

Do. 5 p. c. Debentures, 1890, redeem. ann. drawings... 
Eastern and South African Tel., Ltd., 5 p. c. Mort. Deb., 1900.. 
*Electricity Supply Co. of Spain, Nos. 101 to 20,000... 
Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000 
Fowler-Waring Cables, Nos. 301 to 20 000 (83 only paid) 
Globe Telegraph and Trust, Limited Sie acs Ad 

Do. do. 6 p. c. Preference 
Great Northern Tel. Company of Copenhagen ... 
Do. _ do. 5 p. c. Debs. (issue of 1881) 
Do. do. do. (issue of 1883) 
Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 
Do. 7 p. ¢. Cumulative Preference, Nos. 2,667 to 8,000 
India-Rubber, Gutta-Percha and Telegraph Works, Limited . 
Do. do. 43 p. c. Deb., 1896.. 
Indo-European Telegraph, Limited.. Ff n 
London Platino-Brazilian Telegraph, ‘Limited Ae 
Do. do. do. 6 p.c. Debentures. -3 
*Metropolitan Electric Supply, Limited, Nos. 6,101 to 50, 000 . 
National Telephone, Limited, Nos. 1 to 436,700 ... : te 
Do. 6 p. c. Cum. Ist Preference .. 
Do. 6 p. c. Cum. 2nd Preference (£8 only paid) 
Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) 
Reuter’s, Limited 


South of England Telephone, Ltd., “Ordinary, Nos. 1 to 2 000, 
. 2,501 to 3,500, 93,251 to 300,000 
Do. 6p.c. Cum. Pref., Nos. 1 to 20,000 (£34 only paid) 
Submarine Cables Trust nae oom ad fa eee 
Swan United Electric Light, Limited (£34 only paid) 


Telegraph Construction and Maintenance, Limited 
Do. 


do. ar odo. 5 p. c. Bonds, red. 1894 
United River Plate Telephone, Limited ... 
Do. ‘do. 5 p. c. Debenture Stock.. 


Do. do. 7 p. ce. Debs., Nos. 1 to 1,000 
West African Telegraph, Limited, Nos. 7, 501 to 23,109 .. 

Do. do. do. 5 p. c. Debentures 
West Coast of America Telegraph, Limited : 

Do. do. do. 8 p. c. Debs, repay. 1902 


Western and Brazilian Telegraph, Limited " 

Do. do. do. Sp.c. Cum. Preferred . 

Do. do. do. 5p.c. Deferred . 

Do. do. do. 6p.c. Debentures SA, "1910. 

Do. 6 p. c. Mort. Debs., series “ B” of ’80, red. Feb., 1910” 
West India and Panama Telegraph, Limited 

Do. do. do. 6 p. c. Ist Preference 

ph Forty do. do, 6 p. c. 2nd Preference 


“Western Union of U.S. Tel., 7p. ¢. 1st Mort (Building) Bonds. 
Do. do. 6p.c: Sterling Bonds ... 
*Westmstr. Elec. Sup. Corp., Ord., Nos. iol to 42,953 (£2 only paid) 


Closing Closing Business done 
Ruste. eaten 5 ache belek aed 
Highest. Lowest, 
100 97 —100 97 —100 : re 
Stock 50 — 51 50 — 51 503 50 
Stock ey | 86 — 87 873 87 
Stock 143— 143 14 — 142 148 14.2. 
10 eeiseo rig a9 12 lit 
100 102 —104 102 —104 
100 103 —107 103 —107 
3 ; es ar 
2 1s if 1z— 1 
$100 103 —105 103 —105 1033 
14/- : heen & Thee 16 y 
Stock 53— 5} 1— 5% 
10 128— 132 127 Tae 131 123 
10 eae Ts tye Ts 
5 yt ' 33 ee 
FB 5 — "10 9 — 10 9% te 
20 103— 103 103— 104 103 1033, 
10 i Save 14 — 143 14.5, 14. 
lu 15 154 15 — 153 154 15,7, 
100 108 —1l1L 108 —111 108} a 
Stock | 106 —109 166 —109 
10 133— 143xd 14 — 144xx 14.3, 14, 
100 101 —103 101 —103 
100 103 —106 103 —106 
100 103 —106 103 —106 
100 100 —103 100 —103 
5 43— 52 es 
2 a1. OF i— 5 og 575 
5 oe 2s 2 2) 
10 s— 98 93 98 98 9,5, 
10 153— 153 15i— 153 
10 153— 16}xd| 153— 163 163 153 
100 100 —103 100 —103 LoLs es 
100 105 —108 105 —108 
10 7 mah B: 2 {3 
10 113— 123 113 To} 
10 18i— 193xd] 18i— 193d] 183 
100 103 —105 103 —105 
25 37 — 39 7 es” 
10 q—2°7 cy | 
100 107 —110 107 —110 
10 4i— 43 4 48 
5 i be 5 — 5hxd 513 5 
10 123— 123 12 — 12}xd| 1222 12," 
10 103— 103 103— 103xd 
1 As ok wen. 
8 73— 8} eh 81 
1 ee a 
5 Cy ees 23— 33 
Cert. | 112 —116 Ti 2.—116 
5 ee lg Bua) ndik 3 5} 
12 43 — 45 xd} 43 — 45 xd| 44 4.23 
100 100 —102 100 —102 
5 43— 43 a eae 
Stock 90 — 94 90 — 94 
100 Sena “ree 
10 9 — 10 xc 9 — 10 xd 
100 99 —102 99 —102 1003 
10 6--—- 64 53— 63 P 
100 106 —110 106 —110 LOS} bes 
15 hs oan 103— 108 10,5; 10} 
74 Gl. 7, i— 7 613 mn 
73 i—. 44 f— 4} 4 
100 106 —109 106 —109 1073 
100 104 —107 104 —107 
10 23— 28 23— 28 25 24 
10 114i} ii 3~' 114 113 Li 
10 123— 134 124— 133 
$1,000 | 120 —125 120 —125 
100 99 —101 99 —101 
5 de 12 Air 18 


* Subject to Founders Shares. 


ee NN, EE Saati eects i dinsscemenens 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Blackpool Electric Tramway Company, Limited, £10 (£6) paid), 7s—7$.—Electric Construction Corporation (£10 paid), 7$—8}. 


Elmore Copper Depositing Priorities, 6;.—Elmore Wire, 


+ dis—par.—House-to-House Company (£5 paid), 5 —5}.—London 


Electric Supply Corporation, Ordinary (£5 paid), 1{—2.—Manchester Edison and Swan Company, £9, (£1 paid), 11/- —12/-. 


Bank Rare or Discount.—4 per cent. (26th June, 1899). 
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REPORT ON THE LINEFF ELECTRIC 
TRAMWAY SYSTEM. 


I HAVE examined and tested the new Lineff Electric Tramway 
system, with underground conductor, at the depdt of the West 
Metropolitan Tramway Company, at Chiswick. 

The main feature of the new Lineff system is the employment of 
a conductor placed in a conduit or channel closed on all sides, so 
that no slot or other opening in the road is required for establish- 
ing electrical communication between the generating dynamos at 
the power station, and the propelling motor on the car. This 
communication is established by means of short pieces of insulated 
rail, laid between and parallel with the ordinary tram rails, and a 
continuous conductor placed below the insulated rails, in a channel 
or conduit formed of insulating materials. The conductor consists 
of naked copper strip or cables upon which is laid a strip of gal- 
vanised iron. There is a small interval between the upper surface 
of the iron strip and the lower surface of the insulated or third 
rail, and the latter is not in electrical communication with the 
power station as long as this intervalis maintained. This is the 
case on all portions of the line not occupied by cars, and therefore 
the third rail may, where accessible, be waiked upon or touched 
without the slightest danger from electrical shocks. Immediately 
under the car, however, two or three sections of the third rail are 
in contact with the buried conductor, and become thus charged to 
the potential of the latter. This contact is produced by magnetic 
action, which draws the iron strip up, and presses it against the 
lower flange of the short pieces of insulated rail, which thus become 
part of the conductor, from which the current is picked up by con- 
tact wheels and led to the motor on the car. The return circuit 
is, as usual, through the rails and earth. Asthe car travels along, 
the underground iron strip is dropped behind and picked up in 
front, thus maintaining continuity of connection with the power 
station over its whole journey, whilst, at the same time, leaving 
the track in front and rear of the car perfectly free from elec- 
trical charges. The magnetic action between the insulated rails 
‘and underground conductor is produced by an electro-magnet 
carried under the car. This electro-magnet is ordinarily energised 
by a current obtained from the conductor, but it can also be 
energised by a current obtained from one storage cell, so that the 
conductor, should it accidentally have been dropped, may be 
picked up at any point on the line. 

The car employed was an open summer car, carrying 20 pas- 
sengers, besides driver and conductor. I estimate the weight of 
car, as fitted with a 4 H.P. motor, chain gear, magnetic brake and 
other accessories, at 35 cwt., without passengers. 

The object I had in view when making the tests, of which I 
give a detailed account in the appendix to this report, was to 
ascertain whether the Lineff system in its present form is likely 
to prove successful in practical work. The answer to this question 
depends mainly upon three considerations, viz., safety to the 
public, efficiency of service, and economy of working. I deal with 
these considerations separately. 


SAFETY TO THE PUBLIC. 


The car, when running at full speed, can be stopped within a 
distance of 9 feet, or less than its own length. This power of 
control is amply sufficient for practical purposes. There remains 
the further question, whether there is any danger of persons or 
animals receiving shocks from stepping upon the insulated rails 
in front or behind the car. 

The length of an ordinary car is 21 feet, so that the nearest 
accessible point of the insulated rail is about 11 feet from the 
centre of the car. My experiments lead me to conclude that the 
charged region of the insulated rail can, at all speeds, be restricted 
to within about 9 feet in advance and behind the centre of the 
car, leaving 2 feet of rail under the car at either end, and all 
the rail beyond the ends free from electrical charge, so that 
there is no danger of persons or animals receiving shocks from 
the rail. 

The collection of current from the magnetic rail is so arranged 
as to avoid sparking. 


EFFICIENCY OF SERVICE. 


I found the magnetic picking-up gear perfectly reliable, both on 
the straight single line and on a branch or crossing. I have 
already mentioned that as a further precaution against losing the 
current each car will be equipped with a storage cell for picking 
up, and there will thus be no danger of a car losing its propelling 
power and blocking the road. 


Economy oF ‘WORKING. 


Compared with a car worked by an overhead line, the present 
Lineff car will require from 4 to { of a horse-power more, but as 
electric tramways on the overhead wire system are inadmissible 
for urban and suburban traffic, the comparison must be made 
either with an underground slot system or with cars propelled by 
storage batteries. As regards the former, there is no perceptible 
difference in power between it and the closed magnetic channel 
system. With storage cars, the power required is however con- 
siderably in excess of that required with the closed magnetic 
channel, for the simple reason that, in addition to weight of car, 
motor, and passengers, the weight of the storage cells must also 
be taken into account. With the Lineff system 74 horse-power 
will be required to propel a full-sized car at 7 miles per hour. To 
propel the same car by storage batteries would require carrying an 
additional weight of 3 to 4 tons, and an expenditure of about 12 


horse-power. Making due allowance for the loss of power in 
charging and discharging the storage cells, I find that the total 
amount of steam power required at the station would, with storage 
cars, be about double that required by the Lineff system. 


NoveELTY. 


With regard to the novelty of the Lineff magnetic conductor, I 
may add that although magnetic action has been used before by 
several inventors for actuating switches which establish electrical 
contact between a sealed main and separated lengths of surface 
rails, yet the idea of a continuous magnetic conductor forming, 
so to say, one single switch for the whole line, is entirely novel and 
strikingly simple. The arrangement of magnetic rails on the hit 
and miss principle is also entirely new, and secures a great 
economy in the energy necessary to effect the attraction of the 
continuous magnetic conductor. 

This part of the invention especially has been worked out with 
great skill and care, as is amply testified by the good results 
obtained under the very unfavourable conditions imposed by the 
necessities of road traffic and by other mechanical considerations. 
The fact of having one set of magnetic rails only exposed on the 
surface, each length in turn becoming of north and south polarity, 
is novel, and will greatly help the adoption of this system in pre- 
ference to those where two sets of exposed rails are required to 
close the magnetic circuit. The arrangement of blind rail, which 
performs the same office as if it were on the surface of the road 
and under the direct influence of the magnet pole, is very in- 
genious and effective. 

The mechanical strength of the magnetic channel and of the 
line generally, was tested by taking a steam roller over it. The 
line was not damaged thereby in any way, either mechanically or 
electrically, and I consider the result of this test highly satis- 
factory. 

As a general result of my investigation,‘I have come to the 
conclusion that the Lineff closed magnetic ‘channel system is 
now ripe for practical application. 

(Signed) 


., Parliament Street, Westminster, 
Jume 12th, 1890. 


GisBERT KAppP. 


APPENDIX TO REPORT. 


The tests upon which my report is based were made on the 29th 
and 30th of May, and the 3rd, 10th and 11th of June, 1890. 

I deal in this appendix with the various points in the same 
order in which they occur in the report. 


SareTyY TO THE PUBLIC. 


The extent of “charged region” on the insulated rail was 
tested in the following manner :—The positive lead feeding the 
glow lamps on the car was disconnected from the main positive 
terminal, and connected to a flexible conductor terminating with 
a contact piece or pilot brush. The latter was attached to a 
wooden bar which could be set so that contact was made with the 
insulated rail at any given distance from the centre of the car. 
When the point of contact was on a charged or “live” rail the 
lamps lighted up; when on a “dead” rail they remained dark. 
By varying the distance of contact it was thus easy to ascertain 
the extent of the charged region on either side of the centre of 
the car. I found that the length of charged region varies at 
different points of the line, which may be due either to a variation 
in the thickness of the hoop iron (this being of two different gauges 
on the line), or toa variation in the thickness of its zinc coating, 
which, if too thin, would not allow the hoop to drop instantly. I 
also found that there was some uncertainty in the lamp test if the 
contact between the pilot brush and live rail lasted only a fraction 
of a second. In such cases the lamp filaments had not time to 
become so hot as to be distinctly visible, and I replaced in 
subsequent tests the lamps by an electric bell, which gave indica- 
tions with contacts of so short duration as to escape detection by 
the lamp test. The result of these tests, which were made at 
various speeds, and over a continuous piece of line 68 feet long, 
are given in the following table. 


Extent of Charged Region behind 


Speed in Miles per Hour, 
the Centre of the Car. 1 3 7 


7 feet 6 inches... jee) LVO' es . IYO oe eee 
8.2; some a wi alive ae Shyerae eave 
8 pees, ats ioe. Ve’: <0 L1V@um anes aLLee 
9° OSes Bee .. dead dead dead 
O75 meas Ree ... dead dead dead 
10:2 Ose. dead dead dead 


There remained still the question whether the wave running 
along the hoop iron under the car might induce subsidiary waves 
in it at greater distances than 10 feet from the centre, either in 
front or behind the car. If this were the case, there would be 
danger of the magnetic rail becoming “alive” at points when 
ordinary traffic passes over it. I have tested this question by 
short-circuiting the magnetic rail to earth at various distances 
both in front and behind the car, and whilst the latter was run- 
ning and standing, and in no single case have I found a “live” 
section of magnetic rail. 

I also investigated the question whether it will be possible to 
collect the current from the magnetic rail without sparking, as 
otherwise horses might be frightened. In the original manage- 
ment, the collection of current was effected by the contact of the 
wheels supporting the electro-magnet on the magnetic rail, and 
with a‘dry and clean line, or with a dirty and wet line, there was 
no perceptible sparking. If, however, the line, when dry, was 
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covered with dry sand, gravel, and clinkers, there was sparking, 
and to avoid this defect, I advised Mr. Lineff to fit wire brushes 
to the pole shoes, so as to obtain more perfect contact. This has 
been done, and in a subsequent test no perceptible’ sparking 
occurred with any condition of line. 


EFrFiciency oF SERVICE. 


The efficiency of service depends upon the power required to 
propel the car, and upon the possibility of maintaining the line in 
proper working order. As regards the power required for the car 
itself, apart from that absorbed by the apparatus for collecting the 
current, there is no reason why the Lineff car should require either 
less or more power than any other electric car of equal weight, 
and geared to run at the same speed. I have therefore only to 
investigate what extra amount of power is absorbed by the appa- 
ratus for collecting the current, and what amount of power is lost 
by underground and surface leakage. ; 

The power required for the current collecting apparatus may be 
regarded as lost to propulsion, and this loss consists of three 
items :— 


1.—Imperfect Contact between Magnetic Rail and Wheels of Electro. 
Magnet. ; 
I measured the difference of potential between the magnetic 


rail and the car terminal when the working current of 11 ampéres - 


was passing. The drop of E.M.F. thus found varied with the con- 
dition of the line. It was °3 of a volt when the line was 
watered, but otherwise clean ; *7 when the line was clean and dry ; 
and 2°7 when the line was dirty with mud, horse dung, sand and 
clinkers. These tests were all made before the brushes above 
mentioned had been fitted, so that with the improved contact this 
loss of power may be considered as insignificant. 


2.—Power Required to Energise the Electro-Magnet. 


The resistance of the two magnet coils and a third ex- 
ternal coil is 220 ohms, and the working pressure 230 
volts. The power absorbed in the three coils is therefore 


$55 280 = 240 watts, of which 160 watts are required for the 


magnet and 80 watts wasted in the external coil. These 80 watts 
could be saved by rewinding the two magnet coils with finer 
wire. The energy expended in “picking up” is therefore 160 
watts. 

I had previously tested the magnet and found that 60 watts is 
the minimum of energy required for picking up, but to make sure 
of always maintaining the circuit, 160 watts have been allowed. 
During my test of the line, there has been no case of failure to 
maintain the circuit. 


3.—Power Required to Propel the Electro-Magnet. 


This was tested by hauling the magnet alone along the line, a 
spring balance being inserted into the hauling rope. I found the 
resistance to be 19 lbs. when the magnet was not energised, and 
27 lbs. when it was energised. At seven miles per hour this repre- 
sents an expenditure of about half a horse power. It appears de- 
sirable that this loss of power should be reduced, which can be 
done either by employing larger wheels and improved axle bear- 
ings on the electro-magnet, or by so suspending it from the car, 
that part of its weight is taken by the car. 

In the workshop there has been erected a full size working 
model of the magnetic rai] as arranged for a switch or branch 
line. After the tests on the line on the 30th May were completed, 
the electro-magnet was detached from the car, taken into the 
workshop, and run over the magnetic rail containing a branch 
line. The current-collecting apparatus acted perfectly, and there 
was no failure to maintain the circuit either on the main or on the 
branch line. 


Economy or WorkING. 


I have now to consider the amount of power lost by underground 
and surface leakage. The former takes place over the whole 
length of the line, and is independent of the number of cars in 
use at any-time, whilst the latter is confined to the three charged 
sections of magnetic rail under each car, and is therefore propor- 
tional to the number of cars in use at any time. The insulation 
resistance of the conductor was tested both by the bridge method 
(48 Leclanché cells, Post Office:pattern bridge, and mirror galva- 
nometer), and by passing the leakage current through a voltmeter. 
The two methods gave fairly accordant results, but the insulation 
varied on different days considerably. The highest reading 1 
recorded by the voltmeter test, when the full pressure of 230 volts 
was on the conductor, was 5,400 ohms, and the lowest 3,550 ohms. 
In order to maintain the underground conductor in a proper work- 

‘ing condition, I consider it desirable and possible to increase its 
insulation resistance. But for the determination of loss of power 
by leakage, I take the figures as I find them, disregarding any 
future possible improvements in insulation. From these figures 
it appears that the average insulation is 4,475 ohms. Since the 
‘line is 220 feet long, the insulation resistance of one mile of similar 
line will be 186 ohms, Assuming the working pressure to be 300 
volts, the leakage current would be 1°61 amperes, and the power 
thus lost would be 482 watts, or about two-thirds of a horse- 
‘power. ‘This loss in itself is not an important item. It is, in fact, 
“negligible in comparison with the power which is required for the 
propulsion of the cars on a mile of line. 

Another source of loss of power in electric traction is surface 
leakage. To ascertain this, I also applied the voltmeter test, and 

‘found the following insulation resistances of three charged sections 


of magnetic rail. With the line clear and moist, 4,183 ohms 
with the line very wet and covered with mud and horse droppings, 
980 ohms. Taking 2,000 ohms as an average, I find that at a 
working pressure of 300 volts, the loss of power by surface leakage 
per car amounts to 45 watts, which is quite insignificant. 

As regards the question whether it will be possible to maintain 
the line in proper order when subjected to the wear and tear of 
ordinary street traffic, I am of opinion this can only be decided by 
actual trial extending over a considerable time. As far as it was 
possible to do so, in an experiment extending over a few days, I 
have tested the line both as regards mechanical strength and in- 
sulation. I have already mentioned that the resistance varied 
between 5,400 and 3,350 ohms during the time over which my ex- 
periments extended. An average insulation of 4,475 ohms per 
220 feet, or 186 ohms per mile, would not be too low if the only 
consideration were that of the waste of power entailed by leak- 
age, but experience shows that when the insulation of a line is 
initially low, there is probability of its becoming still lower in 
the future, and for this reason I consider it desirable to improve 
the insulation of the line. Iam of opinion that this can be done 
in two ways—first, by an alteration in the shape and arrange- 
ment of the earthenware supports of the conductor, and, secondly, 
by blowing dry air through the channel. This will necessitate the 
employment of air compressor at the power station, but the addi- 
tional capital outlay and working expenses will be trifling in com- 
parison with the advantages of good insulation, which will be 
obtained thereby. The mechanical strength of the closed channel 
was tested by taking a steam roller both across and along the line. 
Since the magnetic rail is slightly higher than the running rail 
and surrounding pavement, the whole weight on one of the driving 
wheels of the steam roller (which I estimate at 5 tons) was thus 
supported by the magnetic rail. The steam roller was driven back- 
wards and forwards, over and across the magnetic rail, to see 
whether any mechanical damage could thus be done to it. I vould 
not detect any deformation or other damage done to the mag- 
netic rail or the bitumen channel, and, so far, the steam roller 
test was entirely satisfactory. There remained still the possi- 
bility that, through the application of a concentrated pres- 
sure of 5 tons, minute cracks, invisible to the naked eye, 
might have been developed which would admit moisture, and thus 
impair the insulation. To test this point, I had the line drenched 
with water, but, as shortly afterwards it began to rain, I discon- 
tinued the artificial application of water. The rain lasted on and 
off during the 1emainder of the day and following night, and in 
the afternoon of the following day I had the insulation of the 
line again tested by my assistant. He reported 3,400 to 3,800 
ohms. Before taking the steam roller over the line the insulation 
was 3,400 ohms. If the mechanical strain had developed cracks 
in the bitumen, there would have been sufficient time for water to 
percolate in the interval of 26 hours which elapsed between the two 
resistance tests. Since, however, the second test showed the same 
if not a higher insulation than the first, it is evident that no damage 
was done to the line by the steam roller, and I consider the result 
of this test very satisfactory. 

(Signed) 

31, Parliament Street, June 12th, 1890. 


GIsBERT Kapp, 


~ THE ELECTRIC LIGHT AT BATH. 


SEVERAL deputations from representative bodies in London and 
the provinces have visited Bath to inspect the electric light works 
and the public arc lamps. A serious leak which occurred on the 
night of the 8th inst. affected more or less 40 out of the 81 public 
lamps. Directly the leak was discovered, steps were taken to 
localise its position, but, owing to the very short nights, this was 
not. completed until nearly the time for ceasing lighting. In 
reporting the mishap to a committee of the Town Council, Mr. 
Massingham wrote: “ The leakages that I have discovered so far 
are due to the movable connections between the underground 
mains and the lamps for the purpose of raising and lowering the 
lamps and so dispensing with ladders. Major Cardew, R.E., 
recently inspected the whole of the electric installation on behalf 
of the Board of Trade, and appeared extremely well satisfied with 
it as a whole, but suggested that it would be impracticable to 
make the raising and lowering arrangements absolutely safe, and 
advised my adopting fixed lamps and conductors and using ladders 
to reach them, which would be far more reliable from an elec- 
trical point of view. As the practical experience of the past 
fortnight confirms his views, I have decided to dispense with all 
movable arrangements, and have given instructions to Messrs. 
Callender & Co., who laid the underground mains, to carry this 
out with all possible speed. The work is now in hand and, I hope, 
will be finished within three weeks.” The letter was regarded as 
satisfactory. The Christopher Hotel is lighted by means of 
electricity from the Bath Electric Light Works. The light is 
also being introduced into the York House Hotel. 


Accumulator Question in Paris,—The adoption by 
the Northern Tramway Company in Paris of the 
the Société Francaise d’Accumulateurs Electriques 
system has been followed by an order for 40 more 
cars. 
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THE COMPOUND WINDING DYNAMO 
MACHINES. 


Kine, Brown & Co. v. ANGLO-AmMERICAN BrusH ELECTRIC 
LigHt CORPORATION. 


In the Court of Session, Edinburgh, on Wednesday, the 16th inst., 
the First Division disposed of a reclaiming note in the above case. 
It was originally broughtin the Outer House by King, Brown & Co., 
Rosebank Electric Works, Edinburgh, against the Ang!o-American 
Brush Electric Light Corporation, London and Edinburgh, for 
reduction of letters patent granted to Mr. Brush in 1878 for the 
exclusive right of making dynamo-electric machines of the com- 
pound winding type. Lord Trayner, in the Outer House, found 
that Brush’s patent, having been anticipated by Varley, was 
invalid, and he, therefore, decided the case in favour of the 
pursuers, with expenses. The defenders reclaimed to the First 
Division of the Court, and the case was heard before the Lord 
President, Lord Adam, and Lord McLaren. Judgment on the 
reclaiming note was given on Wednesday. 

Lord McLaren said: The defenders, the Brush Electric Light 
Corporation, claim under their patent the exclusive privilege of 
making dynamo-electric machines, in which the electro-magnets 
are of the type known as “compound wound” magnets; also 
known as the “series shunt” type. The pursuers, King, Brown 
and Co., are makers of ‘** compound wound” dynamos ; and their 
right to make such machines having been extrajudiciously 
challenged they have brought this action to have the defenders’ 
patent reduced and declared void on various grounds; the chief 
objection being that the invention of compound winding was pre- 
viously: discovered and made known by Mr. Varley, and conse- 
quently that Mr. Brush, or his assignees, are not in the position 
of being the “first and true inventors ” of this valuable electric 
appliance. There can be no doubt that the holders of Brush’s 
patent claim compound winding as an essential feature of their 
machine; and, accordingly, if this claim be ill-founded, the patent 
must fall. The argument was directed mainly to the question of 
the anticipation of the Brush system of compound winding by Mr. 
Varley, and I shall consider this subject in the first place, 
touching afterwards on the objections to Brush’s specification, 
which are of a technical character. In order to make my obser- 
vations intelligible, I must begin by stating in what compound 
winding consists :—When the armature of an electro-magnet is 
attached to an axis, so as to be capable of rotating in the magnetic 
field, the armature tends to place itself in a symmetrical position 
with reference to the poles of the magnet, and if force is applied 
to turn the armature on its axis, the movement of rotation is 
resisted by the forces in the magnetic field. The energy ex- 
pended by the steam power, or whatever power is employed 
to turn the armature against the resistance of the magnetic 
field, is then converted into current electricity ; and the cur- 
rent being carried through the revolving axis by insulating wires, 
is ‘given off by an appliance termed the commutator, passes thence 
into a conducting wire, and is then ready to be used for electric 
lighting, or any other purpose of utility to which it is capable of 
being applied. In the rudimentary form of the dynamo machine, 
I understand that the excitation of the electro-magnets was main- 
tained from a separate, or, as it is termed, an external source, 
generally a battery of some kind. The first improvement con- 
sisted in winding one of the conducting wires round the electro- 
magnet, the continuation of this wire being led into the external 
or working circuit. Im this way the current flowing from the 
dynamo was made to maintain the magnetism. of the electro- 
magnets as a part of the work which it had to perform. This is 
known as series winding, because there is one continuous current 
which is only partly used in maintaining the magnetism. 
The next improvement consisted in dividing the current 
as it flowed from the commutators into two partial cur- 
rents. In this system the wire is bifurcated; one branch 
is wound round the electro-magnet, and is returned to the 
opposite poles of the commutator. The second branch wire 
is employed for lighting or external work of some kind, and is 
reunited to the first branch wire near where it meets the commu- 
tator at the opposite pole. This is the form known as the shunt 
winding system, or shunt. machine. Tbe invention of compound 
winding, with which we are here concerned, consists in, I will not 
say a combination of the two methods, but in the addition of the 
shunt and series method. The wire is divided or bifurcated as it 
leaves the commutator. Both the branches are wound. round the 
electro-magnets. One/of these is directly returned ‘to thé opposite 
pole of the commutator without doing any work other than the 
excitation of the magnets. The second wire, on leaving the elec- 
tro-magnets, is continued to form the external or working circuit, 
and is ultimately re-united. to the first wire. This arrange- 
ment seems to be an exception to the rule against trying to do 
two things at the same timé, because it is admitted that the com- 
pound wound machine is a much better working machine than the 
shunt. It appears that the sections of the wires can be so pro- 
portioned that an early uniform current flows in the working field, 
notwithstanding variations in the quantity of work to be done. 
It is not necessary for the purposes of the case to explain why 
this should be, and if it were necessary, Iam not sure that I am 
able to explain it. Tt is a question of the mathematical theory of 
current electricity, But it is agreed that the compound wound 
machine, when the wires have the proper relative conducting 
capacity, gives better results as regards uniformity and steadiness 


sufficient for their excitation. 


of the current than are attained by either the series or the’ 
shunt, and this explains the importance of the right to use this. 
invention to the parties concerned. I may here observe it is not 
clear to me that either Varley or Brush were at first fully aware 
of the scientific and practical importance of the’ principles of 
compound wiring. Varley was the inventor, or one of the in- 
ventors, of the “series”? machine, and both Varley and Brush 
were doubtless aware of the advantages and disadvantages of the 
“series”? and the “shunt.” The idea of introducing the two 
methods into the same machine is one that would very natu- 
rally occur to any one familiar with the subject, and practically 
conversant with dynamo machines. Assuming that this is 
intelligently done, with the object of getting a better working 
machine through the union of the series and the shunt than 
is attainable by either of these modes of winding singly, then the 
invention is a proper subject of a patent, and it is not necessary 
to its validity that the patentee should have foreseen all these 
advantages which have been realised through the subsequent 
introduction or extension of electric lighting with the incandescent 
lamp. I may also observe that in Brush’s specification, as well 
as in this specification, the mode of winding is only treated as one 
among many other parts of a dynamo machine; and it is quite 
possible that a reader, even if conversant with the subject, might 


peruse either of these documents without having his attention 


specially called to the novelty of the system of compound winding. 
But neither will this consideration affect the question. An in- 
ventor may describe his invention clearly without proclaiming it 
as a very important discovery, and the question is whether com- 
pound winding is clearly described in Varley’s specification. 
The specification in question is No. 4,905 of 1876, and its title is— 
‘Improvements in apparatus for producing the electric light, 
parts of which invention are applicable to other purposes.” The 
alleged anticipation is contained in the two paragraphs, page 4, 
lines 11 to 21—“ Part of the electricity developed by the machine 
is diverted to maintain the magnetism of the soft iron magnets, 
and the remaining portion is used to produce the electric light.” 
I interrupt the reading to remark that in the words I have read 
the writer only announces what he is going to do, and does not 
profess to be explaining his method. This obvious, and I should 
have thought, superfluous criticism disposes of many pages of 
evidence in which witnesses are brought to say that these words would 
not give them a clear idea of the method of winding. The speci- 
fication proceeds—*“ There are several well-known ways of doing 
this ” (that is, of diverting a part of the electric energy developed 
by the machine), “but the method I prefer is to wrap the soft 
iron magnets with two insulating wires, one having a larger 
resistance than the other. The circuit of larger resistance is 
always closed, and the circuit of less resistance is used for tae 
electric light.” Ifthe description had stopped here I should not have 
doubted that it contained a clear description of the construction of 
a compound wound machine—I mean a description of so much of 
the apparatus as is included in the name compound winding. The 
direction is to wrap the magnets with two insulated wires. It is, 
of course, implied that these wires are to carry currents coming 
from the machine ; but this is not left to implication, because it is 
clearly explained that these insulating wires are the media for the 
transmission of separate currents, the one of larger resistance 
being always closed (in other words, acting as a shunt) ; while the 
other is used for the electric light (having previously contributed 
to the magnetisation of the magnets by being wrapped around 
them). But if the description had stopped here it would have 
been open to the observation that while it described the construc- 


tion it did not indicate, except in a very general way, the use of. 


the compound winding of the magnets. Now, I could hardly con- 
sider that to be an adequate description of an invention which 
should leave the reader in ignorance of its utility and its mode of 
action. But the information which J desiderate is supplied by the 
second paragraph : “ When the electric light is being produced the 
greater portion of electricity passes through the circuit of less re- 
sistance, which I term the ‘ electric light circuit,’ maintaining the 
magnetism of the magnets, and producing the light. When the 
electric light circuit is open from any cause, the. electricity 
developed passes through the circuit of greater resistance only, and 
maintains the magnetism of the magnets.” There is here plainly 
described one of the advantages of the compound wound dynamo, 
probably the only one known to the writer, viz., that when work 
is being done in the external circuit, the magnets have the benefit 
of the unobstructed flow of the electric current through the wire 
of larger resistance and less resistance, while when the external 
circuit is open and no work is being done, the magnets receive 
through the wire of greater resistance the current, which is 
I am here merely paraphrasing Mr. 
Varley’s description without meaning to add anything to it, and 
I think that anyone conversant with the subject, and reading this 
paragraph (whether he agreed with Mr. Varley or differed with 
him as to the possible benefits to be obtained), would not be left in 
doubt as to what Mr. Varley considered to be the rationale, and the 
mode of action of the arrangement of wires described in ‘the pre- 
ceding sentences. I have difficulty in understanding how it is that 
a considerable number of able and distinguished men should have 
been persuaded to give their evidence as to the alleged insuffici- 
ency of Mr. Varley’s description as an anticipation. To a con- 
siderable extent the evidence of the witnesses of the Brush Com- 
pany is madé up of somewhat minute and verbal criticism on the 
expressions used by Mr. Varley. But; in so far as these gentle- 
men indicate an opinion as to the insufficiency of the description 
in its entirety, I think their conclusions are, in part, explained by 
their having misapprehended the question, because I observe that 
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the question is frequently asked, and answered, whether Varley’s 
specification is such as would enable an, ordinary workman to make 
a compound wound machine. Now the question of anticipation 
does not depend (in our opinion) upon that test. We are not here 
trying the sufficiency of Varley’s specification as a specification. 
Varley is not here claiming any exclusive privilege (his patent has 
long since expired), and we have no occasion to consider whether 
he fulfilled the duty which is the counter-part of the exclusive 
privilege given to a patentee of particularly describing and ascer- 
taining the nature of his invention, and the manner in which it is 
to be performed. Iam very far from saying that Varley’s speci- 
fication is insufficient as a specification of a patented invention. 
I rather think it would be held to meet the requirements of the 
statute of King James. But the question we are now considering 
is quite different: it is whether Mr. Brush is or is not the first and 
true inventor of compound winding ; and the negative of that pro- 
position may be proved by showing that the invention was pre- 
viously described, not necessarily in language sufficient as a direc- 
tion to a mechanic; but in language clear and intelligible to 
educated men conversant with the subject, and capable of giving 
the necessary directions to the hypothetical workman. An inven- 
tion may be clearly described in mathematical or chemical 
symbols; the latter being, perhaps, the preferable illustration. 
Such a description, although it may have to be translated for the 
instruction of the operative chemist (just as if it were written in 
a foreign language) would be an anticipation of the same inven- 
tion described in popular language, such as is required (as far as 
practicable) by our Patent Law. Now [ venture to think that if 
Varley’s description had been put into the hands of any of the 
defenders’ witnesses (without reference to any question under the 
Patent Laws) that he would have understood it, and would have 
been able to instruct a workman to make an experimental machine. 
I think I can collect from their evidence that the witnesses on 
both sides understood the specification perfectly, although some of 
them were certainly apprehensive that other persons, less gifted, 
would not find it so easy to be understood. It is a remarkable 
circumstance in this case that neither in the course of the trial, 
nor in the argument addressed to us, has any reference been made 
to Brush’s description of compound winding. It seems to have 
been assumed that it, at least, was a pattern of clearness, and 
certainly no objection was taken to it on the ground of insufficiency. 
Brush’s description is contained in the following passage in hi3 
specification :—“‘In applying my invention to dynamo-electric 
machines, I wind the cores of the field magnets with a suitable 
quantity of a comparatively fine wire, having a high resistance in 
comparison with that of the external circuit, and the rest of the 
‘wire in the machine. The ends of this wire are so connected in 
the other parts of the machine, that when the latter is running a 
current of electricity constantly circulates in said wire, whether 
the external circuit be closed or not. The high resistance of this 


wire prevents the passage through it of more than a small pro- ° 


portion of the whole current capable of being evolved by the 
machine ; therefore the available external current is not materially 
lessened. When this device, which I have called a ‘teaser,’ is 
used in connection with field magnets, also wound with coarse wire 
for the purpose of still further increasing the magnetic field by 
employing the main current for this purpose in the usual manner, 
then the ‘teaser’ may be so arranged that the current which 
passes through it will also circulate in the coarse wire, thus in- 
creasing the efficiency of the device.” Now if Varley’s description 
be insufficient, I do not see how the validity of Brush’s 
patent can be maintained, because the two descriptions 
are practically identical. Conversely, if the invention of compound 
winding be well described in Brush’s specification, the identical 
description in Varley’s specification must be an anticipation. I 
do not mean, of course, that the language of the two descriptions 
is absolutely identical. In describing the shunt arrangement, 
Brush calls it a “teaser” (I do not know whether electricians 
attach any significance to this vocable), and there are some other 
variations of expression. But I can find nothing of substance in 
Brush that is not in Varley, and I cannot help adding that if 
there be any difference Varley’s description is the more easily 
understood of the two. This completes what I have to say on the 
subject of anticipation by prior publication. There is also a plea 
of anticipation by prior use. On this point the facts are these :— 
In the interval between the filing of the provisional and com- 
plete specifications Mr. Varley had a machine made to his 
direction by the firm of Siebe and Gorman. When the machine 
was first tried it did not work well, becausé its frame was not 
sufficiently strong to prevent the revolving armature being 
attracted into contact with the electro-magnets. I need not say 
that the motion of the armature must not be resisted by friction, 
but only by the immaterial, though not less real resistance offered 
by the forces developed in the magnetic field. This was corrected 
by strengthening the frame, and the machine was successfully 
used in the production of an are light by the lamp produced alorg 
with the machine. Siebe and Gorman are makers of diving 
apparatus, and the lamp was used on their premises to exhibit 
the apparatus under water in a tank which they had for the 
purpose. The case on public use is narrow, but we consider that 
what I have described is public use as interpreted by decisions. 
The machine in question was produced, and it is a compound 
machine ; nobody has said anything to the contrary, though some 
of the defenders’ witnesses say that if the wires were uncoupled, 
or were coupled up ina difficult way, it would no longer be so. 
But the effect of uncoupling the shunt wires would be to render 
this part of the winding simply useless for any purpose, as would 
indeed be the case with a machine of any kind if a material part 


of the mechanism is taken out of its place or turned the wrong way. 
The Lord Ordinary has, in his judgment, extracted some of the 
more noticeable expressions of opinion by the scientific witnesses 
on the questions of prior publication and prior use, and has pointed 
out the insufficiency of the reasons given for holding Varley’s 
specification to be incorrect or incomplete. I concur in the Lord 
Ordinary’s view as to the weight to be attached to this part of the 
evidence, and, in his lordship’s opinion, generally on the facts of 
the case, except in so far as he may be held to imply that the test 
of the sufficiency of an anticipation is the same as the test that 
would be applied to the construction of a specification founded on 
as such. There is another objection to the defenders’ patent, and 
it is founded on an alleged inconsistency between the provisional 
and the complete specifications. The provisional specification 
announces, as one of the improvements for which the patent is 
granted, an improved construction of the commutator. The 
function of the commutator is to convert the alternating currents 
(as they pass from the revolving axis to the external circuit) into 
one continuous current. This is accomplished by fitting the axis 
with insulated segments, to which the poles of the armature are 
connected by insulated wires, and these segments are so arranged 
that at the moment when the current in the machine is reversed, 
the external wire becomes disconnected from the corresponding ~ 
segment, and is at the same time brought into connection with the 
segment which is attached to the opposite pole of the armature. 
The improvement indicated. in the provisional specification is a 
purely mechanical improvement for the purpose of obtaining a 
mechanical advantage. But, in the course of perfecting his inven- 
tion, Mr. Brush found that an electrical advantage might also be 
secured by means of a slight variation of the mechanical arrange- 
ment indicated in the provisional specification. The variation 
consists in separating the segments, so that for a small fraction of 
each semi-revolution the current shall be interrupted; that 
is to say, the current is cut off during the brief interval 
when the armature (or the particular member of the com- 
pound armature) is in a neutral position, and when the 
resultant of the forces acting on it is therefore very small. 
In the complete specification, the variation whereby this 
electrical advantage may be gained is claimed as one of the 
patented improvements, and the question arises whether this dif- 
ference between the provisional and complete specifications does 
not exceed the latitude allowed to an inventor who is only perfect- 
ing what he has provisionally announced. The Lord Ordinary 
has held that the claim referred to is not covered by the provisional 
specification on the ground that, although the construction of the 
commutator as perfected is not materially varied, yet, as the 
variation represents a distinct principle, and is directed to an 
object distinct from that which’ is indicated in the provisional 
specification, the two things cannot be regarded as identical in- 
ventions. There is much force inthe Lord Ordinary’s view on this 
question ; but we consider it unnecessary to come to a decision 
upon it, because we are all of opinion that if there had been no 
more serious objection to the Brush patent than this, it would be 
only fair to the patentee that he should be allowed an opportunity 
of disclaiming this variation on one of the patented improve- 
ments. But this is not the condition of the case as it arises for 
decision, because we are agreed that the patent is invalidated in 
its essential and fundamental privilege by reason of the prior pub- 
lication and prior use by Varley of the invention of compound 
winding, for which this exclusive privilege is given. For these 
reasons I am of opinion that the interlocator of the Lord 
Ordinary should be adhered to, and decree of reduction of the 
patent pronounced. 

Tho Lorp Presiprent: That is the opinion of the Court. 

On the motion of Mr. Danre.u, counsel for King, Brown and 
Co., the Brush Corporation were found liable in expenses. 


PROCEEDINGS OF SOCIETIES. 


The Institution of Electrical Engineers. 


“‘ Observations on Currents originating in ordinary Aerial Tele 
graph Conductors,”’* by A. R. Bennerr, Member. 


All users of telephones connected by single wires are familiar 
with the:variety of noisés which:are generally present, even when 
the line ‘is only a few hundred yards long. Itis exceptional to 
find a wire-which-ean-be said to be even approximately silent at 
all times. The origins. of some of the foreign currents which the 
presence of these noises indicates, have been explained by Preece, 
Lockwood and others. Recently in testing sume overhead copper 
and iron wires run on the same poles for capacity by charge and 
discharge, using a sensitive reflecting galvanometer, the author 
noticed the presence of currents which could not be accounted for 
by any of the known explanations, and the causes of which he 
determined to investigate. 

It was noticed that soon after the commencement of rain, a steady 
current appeared on all the wires under test. The deflections 
increased as the rain continued, until, after the thorough soak- 
ing subsequent on several days’ wet, they were in some cases no 


* Paper read at the special meeting of the Institution of Elec- 
trical Engineers, held in the Lecture Hall, Edinburgh Interna- 
tional Exhihition, July 15th, 1890. 
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longer within range of the scale. A constant discrepancy in the 
behaviour of copper and iron wires was apparent. The deflections 
from the copper were always positive, while those from the iron 
were always negative, and as invariably much: feebler, seldom 
exceeding one-third the strength of the positive ones. 

To ascertain the cause, two. wires, one No. 12} copper, and the 
other No. 11 galvanised iron, run side by side on the same arms for 
the distance of a mile (fig. 4) were taken. In fine weather the 
insulation resistance of each was infinite. 

When disconnected at the farther ends and earthed at the home 
end through the reflecting galvanometer (fig. 1), they always in 
wet weather exhibited the phenomena described. 


‘COPPER WIRE | MILE LONG 


PARTIAL EARTH 


Fig. .7 


The following are extracts from the records of tests extending 
over several months, during medium and heavy rain :— 


Copper.—Always positive. Iron.—Always negative. 


| Value of deflections in | Value of defiections in 


Degrees. “milliamperes. Degrees. | milliamperes. 
| 
4°5 ‘0030375 1°5 ‘0010125 
13 008775 3°75 "00253125 
20°5 0188375 4 ‘002700 
17 011475 3 002025 
15- ‘010125 45 ‘0080375 
3 ‘002025 5 "0008375 
46° "03 1050 17°5 70118125 
22° "014.850 7 "004725 
14:5 ‘0097875 3:5 0023625 


It will be observed that the copper deflections were always frcm 
three to six times stronger than the iron ones.. When the copper 
and iron wires were left insulated at their distant ends, and looped 
through the galvanometer (fig. 2), earth being excluded, the posi- 
tive and negative deflections were always equal. Thus, taking the 
last three of the foregoing tests, when looped 46 + 17°56 — became 
35 + 85 —; 22 + 7 — became 12°5 + 12°5 — ; 14°5 + 3°5 — became 
97+ 97 —-. 


pone. WIRE | MILE LONG 
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Fig. 2. 


Half-a-dozen insulators with’ galvanised iron bolts were mounted 
on an arm in the testing room, and thoroughly wetted (fig. 3). 
With a copper wire run on them, and the bolts connected, as 
shown, a positive current appeared as soon as a film of water was 
established between the wire and the bolt. With an iron wire 
instead of the copper no current appeared. 


Fie. 3 


The positive current, therefore, seemed to be due to voltaic 
action between the copper wire on the insulators andthe gai- 
vanised iron bolts supporting them when sonnected-with the moist 
surface. The course of the currént can be “raced in fig. 1. The 


wire and insulator bolts form a series of voltaic cells joined in 
parallel. 

The absence of a current from the iron when: mounted on the 
experimental arm confirmed this: conclusion, since no current was 
to be expected under the conditions. - But whence, then, the 
negative current from the iron wire run on the actual poles? In 
that case it had a copper wire strung alongside it (fig. 4). The 
wetting of both insulators established the connection necessary 
for electrolytic conduction between them, so that the metals con- 
stituted a voltaic couple, the negative current from which appeared 
on the iron. “ 


Me ene Fig. 4. 


The positive current on the copper was consequently due to the 
copper wire acting with the iron bolts of its own insulators, the 
iron bolts of the neighbouring insulators and the iron wire which 
they supported. ft és 

The negative current on the iron was due to the iron wire, its 
bolts, and the bolts of the neighbouring insulators, acting with the 
copper wire. But the bolts of the insulators (fig. 4) were partially 
earthed by the damp wood of the poles and the earth wires which 
ran down them. If the earth had been perfect no current could 
have got to the galvariometer, but since it was only partial some 
found its way by that route; and so the difference in strength 
between the positive and negative currents is accounted for. 


PARTIAL EARTH —> 


Fie. 5. 


The positive, depending chiefly on the action between the 
copper wire and its own bolts, between which no earth intervenes, 
is necessarily stronger than the negative, which depends wholly 
on the action between the iron wire and bolts and the copper wire 
between which a partial earth is interposed (fig. 5). So when the 
earth is cut off from the galvanometer (fig. 2), the effect of the 
earth between the two plates is neutralised, and the positive and 
negative deflections become equal. 

A somewhat unexpected effect of the recent introduction of 
copper wires for telegraph and telephone purposes is consequently 
the establishment over the country of a vast number of voltaic 
couples, which only become operative in damp or wet weather. 

The zine of the bolts of insulators carrying copper and bronze 
wires may reasonably be expected: to disappear sooner than in 
days gone by when only iron wire was used; and when copper 
and iron wires aré run on the same poles the galvanising of the 
iron must suffer sooner than of yore. 

The Americans, with the wooden pins, will escape the currents 
due to the difference of metal between the wire and its supports ; 
but when they mix wires of different metals on the same poles 
the resulting action will be stronger than with:us, since they do 
not earth-wire their posts. : 

Telephonically, ::the existence .of :these currents is of little 
moment. “With metallic loops. when both wires are of the same 
metgl,they will not matter at all, since the currents from two 


similar wires will be in the same direction and of the same 


strength, and, meeting in the telephone or translator will neu- 
tralise one another. 

On single wires, so long as the currents remain steady, their 
presence does.not matter much. As they increase gradually as 
the insulators become wet, and die away slowly as they dry, they 
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do not give rise to any disturbance in the telephone. If any con- 
firmation of the voltaic origin of these currents were needed, it 
would be afforded in the fact that it is possible by changing 
the line from a battery, to polarise the line couple even to the 
extent of obtaining temporary currents of the opposite sign. 
Thus, the copper was repeatedly changed from a 90-volt battery; 
when from the positive pole the line current was increased, when 
from the negative the line current was decreased and sometimes 
reversed. 

The following are particulars of several tests of the copper wire, 
the deflections being in degrees :— 

Charging wire from 90 volts, &c., to line so as to neutralise and 
overcome line current. 
Result, 


Line current. Duration of charge. 


5+ : 10 seconds. . Reversed to -2 — 

6+ 20 seconds. . Reduced to 5 + 
8:4 4 ‘4 minutes. . ~ Reduced to 3°5 + 
12°5 + 10 seconds. Reversed to -2 — 


Spot went back instantly to 5 +, and 
then recovered slowly to 12-5 + 


12°5 + 20 seconds. ' “Reversed to -4-— 
Went back quickly at first, and then 
slowly recovered to 12°5 + in 45 
seconds. 
12°5 + 1 minute. Reversed to ‘8 — 
Went back instantly to 3°5 +, reco- 
vering slowly to 12°5 in 70 seconds. 
12°5 + 2 minutes. Same as 1 minute. 
12°5 + 3 minutes. Same as 1 minute. 


The same effects were produced with the experimental arm. With 
only one insulator, reversed, the cup being full of water and the 
surface well wetted, a deflection was got of 4 degrees, equal to 
0027 milliampéres. When the current from this insulator was 
reduced to ‘2 + through the surface drying, a reversal could always 
be obtained to -4 —, and sometimes to 6 —, by charging it from 
90 volts —. 

During the capacity tests already mentioned, it was observed 
that for some time after the commencement of rain, the apparent 
capacity of the wire invariably rose, instead of falling with the 
decrease of insulation. This effect has, of course, been noticed 
before, but, as the author was not aware that it had been satis- 
factorily accounted for, it was resolved to investigate, and the 
result of the investigation seems to point to several contributory 
causes. Firstly, no doubt, the line current due to the ‘voltaic 
action already described will increase or diminish the discharge 
according to the direction of the charging current. Secondly, the 
polarisation of the bolts due to the charging current will have 
the same tendency. But the capacity of the line will appear too 
high when the moisture on the insulators is too slight to permit 
of voltaic action. To seek the cause of this, 12 feet of copper 
wire was run on six dry insulators fixed in oaken arms in the test 
room. With 90 volts the wire gave a discharge of ‘4 degree. The 
tops of the insulators around the binding wire were wiped with a 
wet sponge. The discharge then 1ose to 1 degree, more than 
double. Wetting more of the surface of the insulators resulted in 
a still further increase. Several discharges could be got without 
renewing the battery -charge. It would, therefore, appear that 
wetting the insulators is equivalent to an increase of conductor 
surface. The moisture has to be charged as well as the wire, and 
the consequentrdischarge is greater than with a dry wire. The 
effectis only observable in moderate rain, or for some little time 
after the commencement of heavy rain, when the insulators become 
thoroughly wet the insulation and the capacity fall together, and 
then the voltaic action and polarisation come into play together 
with another phenomenon which bas not yet been referred to. 

| Incidentally, in the course of these tests, it was found that when 
@ wire is in contact with moist wood, and is charged from a power- 
ful battery (90 volts were used), the discharge is several times 
stronger than when the same wire is supported on dry or partially 
moist insulators. .Thus a length of wire on insulators gave a dis- 
charge of ‘9 degree; when fastened along an oaken arm not 
sensibly damp, with staples of the same metal as the wire, the 
discharge, after 20 seconds charge amounted to 4°5 degrees, and 
after 80 seconds to 5 degrees. Then a residual charge appeared 
to remain in the wood, as the wire continued to yield a current of 
‘5 degree for some minutes, then gradually dying away to nothing. 


EARTH 


Fig. 6. 


Many tests, varied in details, gave theisame results ; 39 feet. of 
Wire in air gave a discharge of °4 degree. When the same wire 
was stapled on a deal board (fig. 6) not sensibly damp, the dis- 
charge became 3:5 degrees, falling immediately to 1 degree, and 


then slowly to zero. The wire and the wood were then sponged 
and the discharge rose to 7 degrees, falling immediately to 2 
degrees, and returning slowly to zero. The wire yielded a series 
of smaller discharges for several minutes without any fresh con- 
tact with the battery. A deal box wetted, having some bronze 
wire in contact with it, was well insulated by being suspended 
by G.P. Charged for 20 seconds from 90 volts, it gave a dis- 
charge of 1'6 degrees, sinking immediately to 8 degree, and 
then gradually to zero. The same box standing on the floor, 
gave a discharge, under the same conditions, of 12 degrees, 
sinking to 3 degrees, and then slowly to zero. The same box 
touched by the end of an earth wire—also of bronze—well away 
from the bronze wire, gave a discharge of 45 degrees, sinking 
immediately to 26 degrees, and thereafter slowly to zero. In the 
two first cases only one metallic conductor, that is to say, the 
bronze, throngh which the charge was communicated, was present, 
and the source of the return current is not very apparent. 


Bras 7%, A; 


The last case closely resembles a wet telegraph puie, the earth 
wire of which does not touch the bolts. Then an expanse of wet 
wood intervenes between the bolts and the earth, and a powerful 
charging current in the line must, with leaky insulators, result in 
back currents. As it is evident that moisture in wood has the 
effect of increasing the capacity, it may not be unreasonable to 
deduce that moisture in the air surrounding the wire may have 
the same effect. 


Kia; /. B. 


The foregoing particulars apply whether the line is of copper or 
of iron; the following observation applies to iron alone. 

It has been mentioned that no current between a galvanised 
iron wire on a wet insulator and the bolt could be detected. But 
if such a wire is charged by 90 volts, the discharge is followed by 


Fig. 8. 


a counter current from the insulator. ‘he effect can be produted 
with a few inches of galvanised iron wire and a wet: insulator.as 
in a, fig. 7. Charging such an arrangement by 90 volts yielded a 
discharge of -4 degree and a counter current of ‘3 degree, which 
did not wholly disappear for some three minutes, Obviously, the 
polarisation of the bolt following on electrolysis of the moisture 
made the insulator a secondary battery. The effect of damp wood 
may be markedly shown by shifting the return wire to tue bolt 
of an adjoining insulator as in 8, fig. 7. The discharge then 
became 1°5 degrees, and the counter eurrent 1 degree, an augmen- 
tation of nearly four times. . 

Connecting the earth wire direct to the bolts will obviate the 
effect of moist wood, but it increases the strength of the voltaic 
action and the polarisation of bolts by the charging current, 

Although the Americans escape the voltaic action consequent on 
the use of metallic bolts, the damp wood of their poles cannot be 
withont its effect in wet weather with the insulators they use. 

The current set up between copper wire and iron bolts in wet 
weather might be used to signal with. The experiment has not 
been tried, but it seems plain that a galvanometer at a, fig. 8,* 


‘* There is no lettering on the drawing sent to us.—Eps, Euxe, 
Ray. 
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through which the line current circulates in its full strength when 
the wire is insulated at B, would be affected by the working of a 
key between the line and earth at 3, for the key, when closed, 
would shunt a large proportion of the current away from the 
galvanometer. 

It will be observed that these experiments were made with the 
distant ends insulated, a condition which does not obtain in ordi- 
nary telegraphy. The practical effect of the disturbances noted 
may be insignificant, especially with double current working, but 
still it is well to know that they exist. 


Note.—Since reading the paper it has occurred to the author 
that the probability of this conclusion—that aimed at in paragraph 
commencing “The last case closely resembles ”’—is strengthened 
by considering that dry and moist air have very different capacities 
for heat. Tyndall found that the absorption of heat by dry air 
being 1, that of the air of his laboratory, not: specially damp, was 
72, while that of air designedly moistened was no less than 90. 
Thermal and electrical vibrations differ only in frequency, so that 
some common absorptive action in respect to air may be looked 
for. The heat absorbed by the moisture in the air.is, after the with- 
drawal of the source of heat, radiated or discharged, not instantly, 
but gradually, just as the electrical charge, after the cutting off 
of the battery, is parted with slowly and by degrees, as indicated 
by the residual charge. It may be expected, therefore, that the 
apparent capacity of a conductor will be least when contained in 
artificially dried air. 


“The Working Efficiency of Secondary Cells.” By W. E. 
Ayrton; C. G. Lams, E. W. Smirn and M. W. Woops, 
Associates. Read at Edinburgh, Wednesday, July 16th. 


(Continued from page 82.) 
VI.—REsvLts OBTAINED witH AUToMATIC APPARATUS. 


Many preliminary experiments having been made with the 
automatic apparatus, we succeeded in making it work quite satis- 
factorily by the beginning of May, 1889, and it was adjusted to 
charge. five accumulators, A (fig. 5), with a steady current of 9 
ampéres until the P.D. reached 2°4 volts per cell, and to discharge 
them with a steady current of 10 ampéres until the’ P.D. fell to 
1°6 volts per cell. After 12 days and nights had been spent in 
continuous charging and discharging, the cells reached a normal 
state, the time rise of P.D. in charging and the time fall in dis- 
charging being at length repeated over and over again, so that 
when the time curves were drawn for the successive charges they 
exactly coincided, and so for the discharge curves. The areas of 
these curves—reckoned, of course, from the zero of P.D., which is 
much below the figure as here shown—may thus be'said to give 
the “ working watt-hours ” for charge and for discharge when the 
charge and discharge are effected between limits of 1°6 and 2°4 
volts per cell. Fig. 6 shows the discharge curves obtained on 
May 16th, 17th, 18th and 19th, the points for each of the dis- 
charges being indicated by points differently marked as stated on 
the figure; and fig. 7 shows the intermediate charge curves 
obtained on May 17th, 18th, and 19th. Integrating these curves, 
we find— 


| 


Charge. Percentage 


Discharge. Working efticiency. 


: 2% i} 
W att-hours | 


Ampere-hours, per cell, Ampere-hours, ee | Quantity. Energy. 
115 221'8 117 | 256°2 | 98°3 86°5 


| 


Soon after this very concordant set of results was obtained, 
the time of charging, which had remained steadily at 18 hours from 
the commencement of May, began to increase to 15} hours, while 
the time of discharge only increased half an hour—that is, to 
about 12 hours. At first we thought that we had been trying to 
charge the cells too much, so we stopped the charging when the 
P.D. per cell rose to.2°35 volts ; but the time of charging still con- 
tinued to increase, until iat last it rose to 24 hours, the time of 
discharge still remaining‘abovt 12 hours. On again reducing the 
P.D. limit'on charging,.the P.D. per cell now refusing to rise to 
2:35 volts, both the times of charging and discharging became 
very irregular, and at length the time of charging suddenly fell 
to 10 hours:..and .the .time of discharging to 6. On carefully 
examining the plates, they were found to have badly scaled, and 
to have suddenly become. partially short-circuited; they were 
therefore carefully scraped, and the mud allowed to settle at the 
bottom, where, in: consequence of the special construction of the 
1888 cell, it could remain without short-circuiting the plates. 
Only a few plugs fell out in this operation. This sediment was 
afterwards weighed and analysed, showing a composition that will 
be referred to in Section VIII., on the chemical action. 

We now concluded that we had been running the cells too low, 
and we therefore decided to stop the discharge when the P.D. per 
cell fell to 1°8 volts, retaining the higher limit of 2:4 volts per cell 
to limit the charge. It is interesting to notice that Dr. Louis 
Duncan and Mr. H. Wiegand, in their paper on “ The Inherent 
Defects of Lead Batteries,” read before the American Institute of 
Electrical Engineer, and which we saw for the first time at the 
end of June, 1889, reprinted in the Electrical World,- come to 
exactly the same conclusion—that the discharge should be termi- 
nated at 1°8 volts per cell, otherwise there is a furmation of white 


lead sulphate and a rapid depreciation of the cel). From what we 
have since seen, we think that the discharge should be stopped 
even still sooner—when the P.D. per cell has reached 1°9, or 1°85 
volts at the lowest. 

We therefore adjusted the automatic interruptor to stop the 
discharge when the P.D. per cell was 1°8 volts, and the immediate 
result of this was tobring the time of charging up to 123 hours, 
and to bring up the time of discharging to 10} hours. After 
continuing the charging and discharging continuously day and 
night for' 13 days, the cells reached a perfectly steady state. 
Curve 8 shows the time fall of P.D. per cell in the discharges 
finished in the early morning of June 19th, recommenced in the 
night of June 19th, and again commenced late on June 20th, 
all the three discharges being so precisely similar that they can 
be represented by one curve; and, similarly, curve 9 shows the in- 
termediate chargings on Jine 18th, 19th, and 20th, which were 
also exactly like one another. The times of the three discharges 
and of the: threecharges were, respectively, in hours and 
minutes— 


TimES oF SUCCESSIVE 


Discharges. Chargese 
10h. 10 m. 11h. 38 m. 
10h. 10 m. 11h. 37 m. 
10h. 11 m. 1lh. 37 m. 


showing to what an absolutely definite state cells arrive after a 
definite cycle of charge and discharge between fixed limits has been 
repeated continuously without interruption for some weeks. 


Working potential difference per cell, discharging with 10 amperes. 


eal be £55 
AMPERE HOURS IID 


P.D. in volts. 


Time in hours from beginning of discharge. 


Fig. 6. 


1 Working potential ditference per cell, charging with'9 amperes.! 


. P.D. in volts. 


Time in hours rom beginning of charge, 


Fia..7. 


Integrating these curves, we find— 


| e 
; | Percentage 
Discharge. Charge, working Sannee 


| Watt-hours Watt-ho 
per cell. 


Ampere-hours. Ampere-hours. "Der one | Quantity. Energy. 


97:2 | 87"4 


| 
| 


101°9 201°7 104°5 230°7 


The numbers contained in this last table may probably be 
considered as giving the steady working values for this size and 
type of cell. 230°7 watt-hours are equivalent to 612,200 foot- 
lbs., and as the positive and negative plates of one cell weigh 
28 lbs. 10 oz., the working storage capacity is 21,380 foot-Ibs. per 
lb. of plate. 


VII.—Errecr or Rest. 


We next tried the effect produced on the capacity and efficiency 
of accumulators by prolonged rests. The five cells used in the 
experiments stood on porcelain insulators containing resin oil ; 
and.as the insulators, which were specially~made for the Central 
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Institution, were taller than those commonly employed to support 
accumulators, and as all connecting wires were removed from the 
cells while they were allowed to rest, it is certain that any change 
in the cells must have been caused by internal action, and could 
not have been due to external leakage. 

The cells, having been fully charged on June 22nd, were allowed 
to rest, insulated as above described, until July 2nd—that is, for 
10 days. The first few curves of discharge and charge after the 
rest showed a considerable diminution in capacity and effi- 
ciency; but after one week’s, continuous charging day and night 
a steady cycle was reached, the following being the times of suc- 
cessive discharges and charges, the limiting P.D.’s, as before, 
being 1°8 and 2°4 volts :— 


Discharges with 10 amperes. 


Potential difference per cell in volts. 


Time in hours from beginning of discharge. 


Times or SuccrsstvE 


Discharges. ' Charges. 
10:hy “1.1m, 11 h. 35 m. 
9h. 59 m. 11 h. 30 m. 
9h. 58 m. 11h. 32 m. 
9h. 57 m, 11h. 33 m. 


Curves 10 and 11 show the variation of the P.D. per cell, and on 
integrating these curves we obtain— 


shar / tie te Percentage 
Discharge. | Charge. working efficiency, 
s Watt-bours A Watt-hours anti 7 
Ampére-hours. per ell. /Ampere hoovrs, per cell. Quantity. | Energy. 
100 | 198 228°2 96°4 85:8 


103°8 


Rest, then, of an accumulator, although left well insulated and 
fully charged at the commencement, alters the accumulator so 
that for the first few charges and discharges after the rest it is a 
much less valuable instrument than before. A week’s continuous 
charging and discharging day and night, however, removes this 
effect to a great extent; the efficiency, however, still remains 
somewhat lower than before the rest. ‘ 

Next, the cells were allowed to rest charged for 12 days, until 


August Ist. The first discharge at the end of the rest gavea 
quantity efficiency of only 80 per cent., so that 29 per cent. of the 
charge was lost. After a week’s continued charging and dis- 
charging between the former limits of volts, the cells regained a 
steady state, but the time of charge and of discharge is now less 
than before this second rest. The times after the week’s charging 
and discharging were— 


Discharges, Charges. 

9h. 3m. 10 h. 41 m. 
Der om. 10 h. 44 m. 
9h. 10 m, 10 h. 51 m. 


Charges with 9 amperes, 


Time in hours from beginning“of charge. 


Curves 12 and 13 show the P.D. curves when the cells had 
acquired a steady state, and on integrating them we find— 


: } Percentage 
sehnre ’ | 
D'scharge. Charge. | working efficiency. 
ay 7 z. ae M y att- . ¥ ~ 
Amp?re-hours, | “ bs: ead Ampere-hours., © a cll, Quantity. Energy. 
91 176°7 96°8 


213°2 94°1 82°8 


We see, then, that a week’s continuous charging and discharging 
of these cells is unable to compensate for the harm produced by 
their being left for 12 days fully charged. The two rests of 
10 days and 12 days respectively, although followed in each case 
by a week’s continuous charging and discharging, have reduced 
the discharge ampére-hours by 10 per cent., the discharge watt- 
hours by 12 per cent., the quantity efficiency by 3 per cent., and 
the energy efficiency by 5 per cent. 

Third Rest.—The cells having been fully charged, a third rest 
of 16 days took place. On the first discharge, at the normal rate 
of 10 ampéres, the ampére-hours were only 75. After, however, the 
charging and discharging at the normal rates had been continued 
for three days and nights, the times of discharging and charging 
became steady. 
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TIMES OF SUCCESSIVE 


First discharge after rest. Last discharge before'rest.. | Percentage efficiency. _ 


Discharges, Charges. 
8h, 12 m. 9h. 28 m. “THRs TERT ese ae 
8h. 17 m, 9h. 35 m. -Ampere-hours. nee a Ampere-hours. rea Quantity. | Energy. 
8h. 19 m. 9h. 35 m. 5 : ie | 
and curves 14 and 15 show the working values of the P.D. in dis- : ve 838 184°6 636 |. 564 | 
charging and charging. Integrating ay curves, we obtain— 53:3 1041 rirsiceeee eh eee 
91°1 811 


ee : 885 


Discharge. 


; Charge. 


| 


Percentage 
working efficiency. 


—e 


Watt-hours 


eae 
| Watt-hours 
per cell. 


per cell, | Ampére-hours, 


Ampére-hours. | 
| ae 
| 


Quantity. | Energy. 
| 


| 84°7 


i 


82°6 161°3 86°2 95:8 


} 


| 


Fourth Rest.—The cells, having been fully charged, were allowed 
to rest for 16 days. Curve 16 gives the values of P.D. obtained at 
the first discharge, and curve 17 the values of the P.D. obtained 
immediately afterwards in charging. Integrating the former 
curve, and comparing its area with the area of the charge curve 
(15) obtained just before the rest, we find— 


First discharge after rest. Last charge before rest. Percentage efficiency. 


Watt-hours 
per cell. 


; | 
! 
Ampere-hours,. | hiubeincgeie Ampere-hours. | Quantity.| Energy. | 


56'5 110°5 86°2 190°5 


65°5 | 58 


If, however, we compare the result of the first discharge after 
the rest with the first subsequent charge, shown in curve 17, we 


find— 


First discharge after rest. First charge after yest. Percentage efficiency, 


Ampere-hours, Watt-hours | 4 mpere-hours. Moe mt Quantity, | Energy. 


per cell. 


| ee pe SSE ee ee 


56°5 | 110° Wael | 158°3 
| | 


79'6 69:6 


The cells were now continuously, without intermission, charged 
with the normal current of 9 ampéres, and discharged with 10; 
the discharge, as before, being automatically stopped when the 
P.D. per cell had fallen to 1°8 volts, and the charge when it had 
risen to 2°4 volts. The following give the successive times in 
hours and minutes in which the cycles were completed :— 


’ First discharge after rest 5h. 40 m. 
First charge, 7 h. 54 m. 


Second ,, my Th. 6m. 

Second ,, 8h. 30m..3 
Third Pr, 7p. 31m. 

Third ,, &h.51 um: 
Fourth ,, a 7h. 29 wm. 

Fourth ,, 8h. 52m. 
Fifth ue 5 7h. 43 m. 

Fifth Ce se) Wres a 
Sixth A i 8h. Om 

Sixth » 9h. 24m. 
Seventh _,, 5 8h. 5m. 

Seventh ,, 9h.17 m. 
Kighth _,, 5 7h. 67 m. 


Eighth ,, 9h. 20m. 


From the last three discharges and charges we see that the 
cells have arrived at a steady state, and curves 18 and 19 show 
the steady, or working, values of the P.D. for these three dis- 
charges and charges. Integrating the areas of these two sets of 
curves, we find— 


Percentage 


Discharge, A 
8 working efficiency. 


Charge. 


Watt-hours - ; 
Ampére-hours. per AN esate. re ne Quantity. | Energy. 
Git | 
80 1569 95 5 85 


83:8 | 184°6 


Fifth Rest.—The cells were now left charged for a further period’ 
of 16 days. Curve 20 gives the values-of the P.D. obtained at 
the first discharge after the rest, and curve 21 the values of the 
P.D. obtained immediately afterwards in charging. Integrating 
the areas of these curves, we have— 


‘Mr. Milner expressed himself satisfied with it. 


128°3 


Continuous charging and discharging with the normal currents 
between the normal limits of P.D. per cell gave the following 
times for completing the cycles :— 

First discharge after rest 5 h. 20 m. 

First charge, 6 h. 30 m. 


Second _,, is 6 h. 18 m. 
Second ,, 7h.29m. 

Third s 6h. 42 m. 
Third. ¢,;: cisae oon 

Fourth _,, Ec, 6 h. 54 m. 
; Fourth , 8h.19m. 

Fifth ie a 7h. 15 m. 
; Fifth » 8h. 20m. 

Sixth Hs a 7h. 16m. 
' Sixth: © «,,2=:8ah. 600m, 

Seventh ,, = 7h. 23 m. 
Seventh ,, 8h. 41 m. 

Kighth ,, 33 7h. 34 m. 
‘ Eighth ,, 8h. 44m, 

Ninth Sp ee 7h. 40 m. 


Ninth Sh. 47 


It was concluded from the times of the last three charges and 
discharges that the cells had acquired a steady state, and curves 22 
and 23 show the time fall and the time rise of P.D. Integrating 
the areas of these curves, we have— ; 


| | 
iY \ 


Discharge. Charge. workine chicas, 
Ampére-hours. | peel. | Ampere-bou S. on Quantity. | Energy. 
| | 
76 (1495 | 78:3 173°. | ous 863 


(To be continued.) 


W 


F LEGAL. 


Stanley and Davies v. Milner and (Co,— This 
case came on for hearing at Manchester last week before 
Mr. Justice VavuaHan WuuLLiAmMs and a Common Jury.— 
The plaintiffs, who are engaged in business as electrical 
engineers, sought to recover from the: defendants, who are 
bleachers and finishers at Pendlebury, £136 for goods sold and 
work done. Mr. Fleming appeared for; the plaintiffs, and the 
defendants were represented by Mr. Yates. Counsel for the 
plaintiffs stated that, on the 6th of June, 1889, negotiations 
were commenced between the parties for the lighting of the 
defendants’ works by electricity. On the 7th of August, a 
contract was made by the plaintiffs to do the necessary 
work. An installation consisting of 46 lamps was accordingly 
placed in the works; and the illumination was so complete that 
When the 
plaintiffs’ men had left the works, complaints were made by the 
defendants to the effect that the installation was working 
improperly. The plaintiffs went to see what was the matter, and 
made the necessary repairs. They, however, found that a man 
was in charge of the installation who knew nothing about it, and 
that the defendants’ workpeople did not take due care of the 
machinery for producing the electricity. Under those circumstances 
it was natural that the installation should go wrong. The plaintiffs 
repaired a number of lamps which appeared to have been broken by 
negligent means, but eventually refused to undertake further: 
supervision of the plant unless they received a proper order from 
the defendants. ‘The installation only consisted of 46 lamps, 
and of these not more than eight had been the subject 
of complaint. The defendants had pleaded that the whole 
installation was useless to them, and refused to pay the amount 
claimed by the plaintiffs, with the exception of £42 10s., the price 
of an engine, which amount they had paid into court.. Mr. 
Thomas Stanley, one of the plaintiffs, gave evidence bearing out 
the statement of counsel. In answer to Mr. Yates, he said that if 
acid vapours floated about the works and got inside the lamp 
holders they would corrode the metal. All the main branch 
wires were cased with wood, and he contended that the wires were 
fit for electric lighting purposes. He was not aware that elec- 
tricity escaped to such an extent that no fire office would insure 
the works. 

Other witnesses were called for the plaintiffs, whose evidence 
went to show that the installation worked satisfactorily when 
completed. The machinery, however, was not duly cared for, and 
the result was that after the plaintiffs had left the works the 
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plant began to work irregularly. Some of the wires also became 
corroded, owing ta the aciduous vapours that floated about the 
works, 

Counsel for the defence submitted that the contract with the 
plaintiffs was to fit a bleacbworks with an electric installation— 
“ the wire to be of the best insulation, and of the highest con- 
ductivity of copper.” The work was to be done in the best 
possible manner, and to be fit for a bleachworks. It was admitted 
in the plaintiffs’ case that the wire inserted was not “ of the best 
insulation and the highest conductivity of copper.” That was a 
material point, because the fact that corrosion ensued showed 
that the material could not have been of the highest kind, or that 
it was fitted in the best possible manner. 

The Jupa@e said that, on the contract as it stood, it was 
extremely doubtful whether the sellers of the machinery contracted 
to supply machinery suitable with reference to the peculiarities 
of bleachworks. The whole question of the case was whether the 
plaintiffs were bound to supply machinery suitable with reference 
to the peculiarities of bleachworks. He should ask th2 jury 
whether the machinery supplied was fitted for bleachworks 
generally. It was really common ground, and it was tolerably 
clear that the failure of the machinery was due to corrosion of the 
wires and holders, in consequence of the presence of steam and 
aciduous vapours. The whole question of the case was whether 
the plaintiffs were bound to supply machinery which should 
afford protection against these vapours. 

Mr. H. Mitner, one of the defendants, said the process of bleach- 
ing carried on by the defendants was the ordinary one. The 
installation by the plaintiffs never worked satisfactorily, and 
occasionally paraffin lamps had to be resorted to. 

Mr. E. W. Coway, an electrical consulting engineer, said he had 
examined the electrical machinery at the defendants’ works. The 
failure of the plant was due to corrosion of the fuse wire. The 
wire laid was not of “the best insulation and highest conductivity 
of copper.” The corrosion of the fuse wire caused a leakage of 
electricity, and the firm in that case ran a risk of fire. 

~ Mr. Fawcus, manager for the Edison and'Swan Company, con- 
sidered the wire not only unfit for bleach-works, but altogether 
unsuitable for electric lighting. 

The Jupaz said he proposed to ask the jury the following ques- 
tions :—(1) Was the machinery delivered according to contract, 
apart from its suitability for user in bleachworks? (2) Was the 

chinery delivered according to contract, assuming that the 
plaintiffs contracted to supply machinery suitable for user in 
bleachworks? (3) Was the machinery wholly useless, or only de- 
fective? If only defective, at what sum did they assess the 
defect ? 

Mr. Yarzs said he thought it was assumed that the machinery 
was useless, otherwise he should have asked the two scientific 
gentlemen he had called whether it was absolutely bad. 

Mr. FLemrne said the plaintiffs only complained of eight lamps 
out of 46 being defective. 

The JupGz remarked Mr. Yates was at liberty to recall one of 
his witnesses, 

Mr. Fawcus (re-examined) said he should not like to say that 
the machinery was useless, or to put any value upon it. 

The Jupegz: What would be the most prudent thing for a man 
to do with that installation in your opinion ? 
out and get a new one, or alter it so as to get rid of the present 
defects ? 

Mr. Fawcus: I should.certainly take it out and get a new one. 
The present dynamo might be used again, but new wiring is abso- 
lutely essential. ; c 

Mr. FLemine having addressed the jury on the evidence, 

The Jupgzsummed up. — 

After a brief absence, the jury returned a verdict for the 


plaintiffs for the amount claimed, and judgment was entered . 


accordingly. 


International Cable Company,—The petition for the 
winding up of this company, which has been before the Court on 
several occasions, was resumed before Mr. Justice Stirling. 

Mr. Hastinas, Q.C. (with him Mr. Grosvenor Woods), said the 
petition was presented by a contributor upon the ground that the 
substratum of the company was gone, and after the case had been 
very fully argued in May last, his lordship,came to the con- 


clusion that it was not absolutely certain’ that the Portuguese . 


concession, which was the substratum of the company, was gone, 
more especially as it was suggested that the Portuguese Govern- 
ment might have revived it, and accordingly directed the petition 
to stand over until to-day. An affidavit had been made by Mr. 


Rochs and Sir Alexander Armstrong on behalf of the company, ; 


but from this affidavit it was clear that the substratum was gone, 
and that there was no more chance of the concession being got 
now than there was of a gold mine being got by the company. 
What these gentlemen stated was this—that Senor Carilho, who 
seemed to be very friendly with everybody, including the Portu- 
guese Government, had a great chance of getting a new con- 
cession between Lisbon and the Azores, and they also thought it 
was extremely probable that if he got it. he would be ready to 
part with it to the company for a very moderate sum of money, 
and they were also sanguine that the necessary capital would be 
subscribed. Therefore, this affidavit clearly proved that the old 
concession was gone, and that the capital was absolutely in- 
sufficient for working either the old or new concession. Under 
these circumstances, he submitted that the petitioner was entitled 
to a winding up order. 
The further hearing was adjourned until to-morrow. 


Would you take it . 


NEW PATENTS—1890. 


10508. “Improvements in electrical railways and tramways.” 
J. Hopkinson. Dated July 7. 

10515. “An improved connector for the electrodes and cells 
of primary and secondary electrical batteries.” A. J. JARMAN. 
Dated July 7.- (Complete.). eS 

10527. . “Improvements in magneto-voltaic and static elec- 
trodes.” E.S. D’Op1arpr1 and A. THomeson. Dated July 8. 

10528. “ Improvements in electric atomizers.” E. S. D’Oprarpr1 
and A. Tuompson. Dated July 8. 

10529. “Improvements in pneumo-dynamometers.” 
D’Oprarpi and A. THompson. Dated July 8. 

10530. “ Improvements in liquid electrodes.’ E. 8S. D’Oprarpr 
and A. THompson. Dated July 8. 

10531. “Improvements in the healing electric static cup.” 
E. S. D’Op1arp1 and A. THompson. Dated July 8. 

10532. “ Improvements in electro-inhalers.” E. 8S. D’Oprarpr 
and A. THompson. Dated July 8. 


E. S. 


_ 10577. “Improvements in automatic electric fire alarm 
systems.” P. JENSEN. (Communicated by the European Fire 
Service and Motor Co., United States.) Dated July 8. (Com- 
plete.) 

10587. “Improvements in electric switch apparatus.” P. 
Knocu and M. Preirrer. Dated July 8. 

10593. ‘Improvements in electric motor apparatus.” S.C. C. 
Curriz. Dated July 8.. (Complete.) 

19595. “Improvements in apparatus for measuring electrical 
energy.” E.THomson. Dated July 8. (Complete.) 

10640. “Improvements in sash fastenings and sash latch locks, 


and electric bell contact alarm, burglary preventer and detector.” 
W. W. Witimots. Dated July 9. 

10646. ‘Improvements in apparatus for automatically con- 
trolling or maintaining electric circuits.’ M. H. Kuiteour. 
Dated July 9. 

10712. “ Improvements in electric lamp couplers or holders.” 
A. E. Nicnots. Dated July 10. (Complete.) 

10714. “ Improvements in and connected with electrical appa- 
ratus for recording the presence of watchmen, workmen, or 
others.” W. Lucas and T. A. Garrett. Dated July 10. 

10736. ‘ Improvements in electric lamps for medical and 
surgical purposes.” M. P. Oupin and H. O. Krarz-Bovussac. 
Dated July 10. oe 

10740. ‘ Improvements in incandescence bodies for electric 
glow lamps.” Siemens Broturrs & Co. (Communicated by 
Siemens and Halske, Germany.) Dated July 10. 

10741. “ Improvements in incandescence bodies for electric 
glow lamps.” Siemens BrorHers & Co. (Communicated by 
Siemens & Halske, Germany.) Dated July 10. 

10742. ‘Improvements in incandescence bodies for electric 
glow lamps.” Sizmens BrornEers & Co. (Communicated by 
Siemens and Halske, Germany.) Dated July 10. 

10743. ‘“ Improvements in the means for effecting conducting 
connection between overhead conductors on electrical railways 
and tramways and the electrical apparatus on the vehicles.” 
Sremens BrorHers & Co. (Communicated by Siemens & Halske, 
Germany.) Dated July 10. 

10765. ‘ Improvements in means or devices for detecting elec- 
trical inductive effects.” A. W. Hxavisipr and R. C. Jackson. 
Dated July 11. 


10792. “ A new or improved combined door knocker and elec- 
tric bell.’ F. Wiicocxs. Dated July 11. 
10801. ‘ Automatic clock work apparatus for effecting cooking 


operations, the lighting. of fires, and the like, also applicable for 
giving electric signals.” J.J. Ginperr. Dated July 11. 

10805. “ Improvements in methods and apparatus for apply- 
ing the power of electric motors, especially applicable: to electric 
railways.” B. J. B. Mizus. (Communicated by T. A. Edison, 
United States.) Dated July 11. 

10806. ‘Improved underground conduit system for electrical 
distribution.” B.J.B. Mitts. (Communicated by E. T. Green- 
field, United States.) Dated July 11. 

10857. “Improvements in metallic coverings for electric 
wires.” J.M.M. Munro. Dated July 11. 
EK. DE Pass. 


10868. ‘‘ Improvements in electricity meters.” 
(Communicated by E. Marés, France.) Dated July 13. (Com- 
plete.) 

10900. ‘ An improved electric switch alarm.” C. VANDERBILT. 


Dated July 12. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1889 


6875. “An improved construction and mounting of the spring 
armature and hammer for electric bells and other like electrical 
instruments.” J.C. Winurtamson. Dated April 24. 8d. Consists 
in mounting the armature on a spring (straight or curved) which 
may be of steel, brass, or other suitable metal, and which at its 
free end carries the hammer for an electric bell. 5 claims. r 
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8958. “An electric meter.” A. Fracmr. Dated May 29. 11d. 
Relates to an electric meter consisting of three principal parts or 
organs :—(1) an electro-dynamometer, which at every instant in- 
dicates the electric energy expended per second; (2) a clockwork 
which indicates the time during which the energy is expended ; 
(3) a counter which registers the product of energy by time on 
suitable dials. 6 claims. 


20261. “ Improvements in electric semaphores for railways.” 
F. Strrzet, C. WEIrNEDEL, A. Reutiinerr, M. J. ScuwarmTz, J. 
H. Eeetnorr, and J. Kreramr, all of the City of Louisville. 
Dated December 17. 8d. Has for its object to produce a sema- 
phore which shall be sure and effective in operation. A further 
object is to so construct the apparatus that but little battery 
power will be required to operate it. A further object is to so 
construct a semaphore apparatus that when set the rattling of the 
parts caused by the jar of a passing train will not operate to 
release the mechanism. A further object is to construct a sema- 
phore device in which some of the parts make contact with other 
parts with more or less pressure, so that when it is desired to 
release said parts one of them will be positively pushed from the 
other. A further object is to produce a signalling device actuated 
and controlled by the combined force of weights and electricity, 
and which shall be compact in construction and sensitive in opera- 
tion. 14 claims. 


20400. “Improvements in apparatus for obtaining a record of 
the movements of indicators by means of electricity.” T. J. 
Murpay. Dated December 18. 8d. Has for his object improve- 
ments in apparatus for obtaining, by means of electricity, a con- 
tinuous record from a distance of the indications or movements of 
instruments or indicators, such as steam pressure gauges, anemo- 
meters, aneroid barometers and the like, which are provided with 
an index or pointer moving over a scale. 1 claim. 


20911. ‘“ Improved battery plates for storage batteries.” A. 
E. Woour. Dated December 31. 8d. Relates to particular 
methods of constructing the plates. 9 claims. 


20971. “ An electric exercising machine.” O. Imray. (Com- 
municated from abroad by the Electric Exercising Machine Com- 
pany of America. Dated December 31. 8d. Relates to an 
exercising machine by which when used electric currents are con- 
veyed through the body of the user, thereby obtaining simulta- 
neously the therapeutic effects of the bodily exercise and the appli- 
cation of electricity. 10 claims. 


CORRESPONDENCE. 


Fire Office Rules. 


In reply to Mr. J. B. Verity’s letter in your last issue, 
asking what is to be done to meet the various require- 
ments of the insurance companies, I should like to 
suggest that the best way to avoid trouble is to carry 
out all installations in accordance with the Phcenix 
Fire Office Rules, which are so well known and under- 
stood. 

I do not think that any other office would object to 
work, if carried out in this way, as it is well known 
that the Phoenix rules are the most complete and also 
the strictest. Surely they cover all other rules, though 
the latter do in many cases differ, inasmuch as they 
are more lenient and often do not ask for such good 
material as the Phoenix, but I do not think an inspector 
would object on that score, I always carry out my 
contracts in this way, quite regardless whether Mr. 
Heaphy will inspect the work, or any other surveyor, 
and have never experienced any difficulties with the 
other offices. 

It is, of course, a great misfortune that there is not a 
standard set of rules for contractors to work to, as end- 
less trouble might thus be saved. I think the rules of 
the Institution of Electrical Engineers would have to 
be considerably revised before they could be accepted 
as a standard. 


July 20th, 1890. 


F. Geere How 4d. 


Electric Traction. 


Having read an article in your REVIEW concerning 
myself, I shall be obliged by your permission to say a 
few words in reply. 

You say that my work will be published in a few 
weeks’ time. You would have been more exact had 


you said that it-had already been published at length in 
La Lumiere Electrique, and that almost simultaneously 
a translation had appeared in the New York Hlectrical 
World. It has, in fact, been published in Brussels and 
Madrid as well. 

Regarding my method, which I prefer (for Paris, be 
it understood) to the self-contained car and the electric 
locomotive, you quote the objections raised by a Parisian 
journal, that “it would present. difficulties in practice 
owing to the length of the coach.” The objection 
might as well have been taken to the horses, by which 
the length of the coach is increased some 4 metres, 
whereas my arrangement would only increase it by 2 
metres or 2 m. 50, 

You say it is a pity that my scheme is based upon 
estimates and not upon facts: allow me to disagree 
with you there. 

In devising a practical scheme, which has no present 
existence (such as electric traction applied to the tram- 
ways of the General Omnibus Company of Paris), we are 
bound to make a forecast of the probable expense, and 
a detailed estimate of this sort can very well be made 
upon facts which have a separate existence elsewhere ; 
and the exactness of the entire estimate may be perfect 
although all the details have as yet not been combined 
in a single scheme. 

Thus if, for example, I estimate the salary of the 
head of a depdt at 4,800 frs., that of an overseer at 
3,600 frs., that of a workman at 1,800 &c., it is because 
we consequently meet with persons filling these offices 
on such salaries. 

If I estimate the cost of a steam engine at 0-085 fr. 
per hour, it is because it is well known that under 
analogous conditions of power and of work in Paris, 
that is the average cost. 

As regards the cost of plates and accumulators, you 
will admit that I am in a position to judge; and 
further, I will agree to deliver them to any amount 
under the conditions I have named. 

You say Ihave taken no account of the conductors’ 
wages, which is perfectly true, and would be equally 
true of the innumerable expenses which are incident 
to animal traction as well as electric traction, and which 
are of no interest in deciding the simple question of 
trction, and would be a useless complication of the 
estimate. What is important is the difference between 
the cost and the net profit of the two kinds of traction, 
and expenditure which is common and equal to both 
alike have no bearing on the question. As regards the 
gross expenditure, therefore, we need only consider 
the expenditure on plates and accumulators. Now, I 
read in the Revue Industrielle of the 5th July, an 
assertion by Mr. Frank Wynne, that in England it is 
not possible to obtain accumulators for electric traction 
capable of bearing more than 200 charges. .Mr. F. King, 
on the other hand, mentions 450 ; whereas my calcu- 
lation was 180 charges. You will, therefore, admit 
that there is no absolute agreement even in regard to 
facts ; and that, at any rate, by taking the most un- 
favourable figure, my conclusions in favour of electric 
traction are more likely to be correct. 

Finally, you challenge me to furnish data from a 
given line in Paris. If you will only take the trouble 
to look up the journal I have mentioned, you will see 
the following : “The service is yet too recent to offer 
any idea of the cost of maintenance of the accumu- 
lators.” It would, therefore, be of no use for me to ask 
for these details. 

I shall be obliged by your inserting the above re- 


‘marks in an early number of the ELECTRICAL REVIEW, 


and beg to thank you in advance, &c. 
Paul Gadot. 


A Correction. 


‘At the commencement of line 10 in my letter last 
week about lubricating oils, instead of plaintiff com- 
pany, it should read defendant company. 


J. C. Richardson. 
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THE POSTMASTER-GENERAL AND 
POST OFFICE MEETINGS. 


IN connection with the discussion of the Post Office 
estimates, an interesting debate was opened up last 
week in the House of Commons, when a matter largely 
affecting the liberty of action of all sections of public 
officials coming under the control of the Postmaster- 
General was submitted to severe criticism. 

Some time ago the Postmaster-General issued, what 
were termed, new regulations, under which those 
engaged in the departments under his ‘control might 
hold public meetings—these regulations were spoken 
of as being a relaxation of an official order dated 1866. 

From the surprise evinced publicly and officially at 
the discovery of this comparatively ancient document, 
and its subsequent amendment by the Postmaster- 
General, there can be but little doubt that thousands 
of those directly interested had never heard, or even 
dreamt of, such a regulation. The heads of depart- 
ments, too, were in precisely the same state of happy 
ignorance, and the intelligent being who succeeded in 
resurrecting the almost unknown order of 1866 from 
some dusty, neglected, and probably all but forgotten 
official sarcophagus, will feel that he, at all events, 
deserves well of his Queen and his country. 

The obsoleteness of this practically unused tool was 
too palpable, however, to even a Postmaster-General, 
and though it was put before the Post Office depart- 
ments in a sort of “ this is what it could be” style, the 
amended order was adopted as the standard by which 
all future “staff” meetings would be’gauged. 

We have referred to the order of 1866 as practically 
unused. No instance has been quoted in which its 
application has been resorted to. The Postmaster- 
General, indeed, confessed that, to his surprise, its 
existence had been ignored; but we go further than 
this, and say its existence was unknown ; and previous 
events prove this to be true. It cannot be said that it 
could not have been used in the past twenty years, for 
there have been several movements in various grades of 


> 


the Postal Service, notably, amongst postmen, sorters, 
sorting clerks, telegraph clerks, and savings bank 
clerks, and these movements, at all events, extended to 
as far back as 1872. In 1881 a strong agitation, fully 
justified by results, and which made its existence felt 
throughout the country, occurred in the telegraph 
service. Prof. Fawcett, the Postmaster-General at that 
time, did not restrict in any way a movement which, 
we believe we are correct in saying, he regarded, and 
even spoke of, as constitutional. Whatever was thought 
of the progress of the events by the higher departmental 
officials at that time, and, in some instances, their 
hostility was not disguised, it is a matter beyond dis- 
pute that free public meetings were not only general, 
but recognised as the legitimate channel for gaining 
public attention, and most people will fail to see why 
this should not be the case now. In 1881, the order of 
1866 was conspicuous by its absence ; and even if it 
still lingered in the minds of a few, which we doubt, it 
was looked on as obsolete and old-fashioned. Though 
the Postmaster-General holds strongly that he has acted 
in an equitable spirit to those under him, still, the 
questionable advantages conferred by what will be re- 
garded by many as a fair specimen of official tinkering, 
do not seem to have won the hearts of those who are 
inclined to go into the subject, and few will be sur- 
prised at their non-conversion. At such meetings in 
future no one is to be present save those in the service 
—whatever their status may be. This seems to be 
specially aimed at those public men whose presence is 
so often a tower of strength to causes in which many 
of those interested expect and seek an outside stimulus. 
But this restriction is double edged. If it deprives 
one side of friends and councillors it does the same to 
the other. Will the Postmaster-General say, for in- 
stance, that the presence of two or three earnest and 
moderate members of Parliament, or even other public 
men, at some of the recent meetings in connection 
with the mismanaged postmens’ movement would not 
have averted the unfortunate catastrophe which unwise 


and hasty action engendered? Would not their in- 
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fluence have held in check, for example, what has been 
aggressive and suicidal zeal on the part of an indi- 
vidual, or individuals, at the head of the Postmen’s 
Union ? 

The telegraph clerks’ movement, too, may afford 
another case in point, After conducting a series of 
meetings in 1889, some with the aid of members of 
Parliament whose moderate and rational councils have 
always prevailed, and some without, nothing being 
kept from the public Press, which is surely a reliable 
medium of information and discussion, they, too, were 
brought under the provisions of the Postmaster-General’s 
amended order. 

To them assuredly the position was most unpleasant, 
especially after their unfettered experiences of 1881, 
and it may have been felt that the Postmaster-General’s 
regulations were more irksome than he had any inten- 
tion of making them. 

There can be no doubt that in many quarters this 
restriction is considered harsh and arbitrary, and though 
the Postmaster-General repudiates all such intentions 
we cannot say that, even with the majority of the 
House of Commons on his side, he has made out a 
good case; on the contrary, we question the wisdom 
and expediency of his action. 

The Postmaster-General also requires a statement of 
the business to be discussed at public meetings, and 
sends an official reporter to take verbatim reports of all 
speeches and the names of the speakers. A number of 
meetings have been held under these conditions, and 
the Postmaster-General professes to be satisfied with 
the results of his innovation. His satisfaction, we 
imagine, is scarcely shared by his subordinates. 

To a few meetings, indeed, he has not deemed it 
necessary to send the “ official reporter,” and the ab- 
sence of this doubtful advantage has not led to any- 
thing more startling than an expression of surprise 
that the Postmaster-General should have broken his 
own rule. — 

The Postmaster-General also urges that he requires 
true accounts of what is said, so that grievances and 
complaints of all kinds may be thoroughly understood 
and properly considered. He may attain these ends by 
his plan, but we have heard from not a few in various 
departments that they would be delighted to have the 
Postmaster-General in person at their meetings, though 
they object naturally enough to the “ official reporter.” 

This ingenious if not ingenuous explanation would 
lead many people to imagine that such a thing as a free 
public press had no existence in these islands, or if it 
did exist, that its power as an advocate and mediator 
was practically inert. Happily, its power needs no 
demonstrating. It is mighty in its fearless trinity of 
advocation, mediation, and criticism. 

It must be palpable to everyone that in the hands of 
officials antagonistic to public meetings, public discus- 
sion, and public sympathy, the Postmaster-General’s 
regulations are capable of being used in a most despotic 
and tyrannical manner, under which officialism would 
become invested with an aggressive as well as a repres- 
sive power, a menace to the one side and a danger to 
the other. Public opinion would remedy these matters, 


but this might not be done until individuals had 
suffered. 

On the other hand, under a generous observance of, 
and a fair adherence to, those constitutional principles 
which the Postmaster-General has expressed himself so 
anxious to encourage, little if any sense of a loss of 
constitutional right would be felt by those who had 
substantial and practical questions to ventilate. 

Nevertheless, the era of such Draconian rules has 
certainly passed away, and, under the circumstances, 
many will regret that the order of 1866 was not rele- 
gated for ever to that official obscurity under which it 
had enjoyed the advantages of nearly a quarter of a 
century’s rest and peace, its bare existence apparently 
unsuspected by quite a number of Her Majesty’s Post- 
masters-General. 


WE are sadly in want of a set of 
standard rules for‘*fire risks which 
would prove acceptable both to in- 
surance offices and electrical contractors. As neither 
the Phcenix rules nor those compiled by the Institu- 
tion of Electrical Engineers satisfy the require- 
ments, much uncertainty and considerable annoy- 
ance, to contractors particularly, result. Not long 
since a firm of electrical engineers notified to a fire 
office that a cysrtain installation was about to be 
fitted up, and a request was also made for the office to 
inspect, if it was thought desirable, insurance being 
effected also with another company. In reply, a letter 
was received from the inspector, asking for particulars, 
samples of leads, and enquiring whether the work was 
being carried out in accordance with the rules of his 
office. The contractors sent the conductor specimens, 
and an intimation that the installation had been carried 
out in the usual manner. They did not wish to commit 
themselves to any given rules, lest anything occurred 
afterwards by which they, through a technical objec- 
tion easily raised on behalf of the fire office, might be 
held liable. The next episode in this little comedy of 
errors was the receipt of a letter by the contractors 
which their own client had réceived from the fire- 
office. To their surprise the document commenced by 
informing the recipient that in consequence of the 
numerous fires from electricity that have occurred, and 
the liability of electricity to suddenly cause fire with- 
out the least warning in any part of the house where 
the conductors run, it would be readily understood 
that the fire office was particularly desirous of ascer- 
taining what precautions had been adopted against 
danger. Moreover, it was stated that the only reason 
for troubling the gentleman to whom it was addressed 
was because the contractors had refused to give any in- 
formation as to the manner in which the installation 
was carried out, an assertion which, on the face of the 
correspondence was, to put it mildly, a perversion of the 
truth. What the upshot of the business is we do not 
know, but the incident shows clearly that there is con- 
siderable friction between fire offices and contractors, 
and the sooner they can transact their mutual affairs on 
a basis suitable to both so much the better for the con- 
sumers of electrical energy, who do not desire to be 
troubled with the quarrels of those whom they engage 
to supply them. Furthermore, when a fire office asserts 
that there have been numerous fires from the use of 
the electric light, and that there is a liability to this 
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danger at any time and without warning, it becomes 
desirable in the public interest that these facts should 
be known without delay. Captain Shaw recently re- 
ported that the fires in London from electric lighting 
amounted to three only during the years 1888 and 1889. 
Kither he is right and the fire office wrong, or there 
must have been many conflagrations from this cause in 
the provinces, of which we have never heard. How- 
ever this may be, we think electrical contractors might 
with advantage agitate for a set of rules which would 
enable them to carry out their work on some tangible 
basis, and steer them clear of the whims or caprices of 
inspectors, who are too often in antagonism with each 
other’s regulations. 


In the REVIEW for July 11th we 
published an abstract of a paper, read 
by Mr. Arthur F. Guy, entitled “ Shall 
Gas Undertakings supply Electricity ? Yes.” Mr. 
Guy, who seems to be a very young man, and was pro- 
bably carried away by the enthusiasm of youth, argued 
that gas companies were favourably situated in all 
respects for undertaking the supply of electrical 
energy ; but a perusal of the remarks made by Mr. 
Stewart, the President of the North British Association 
of Gas Managers, entirely dissipates this idea. That 
the latter gives the correct view of the situation is 
certain, but it would be interesting to our readers to see 
how Mr. Guy proposes to combat the matured reagon- 
ing of his more experienced antagonist. 


Gas Works and Electric 
Lighting. 


IN our issue of March 14th we com- 
mented somewhat strongly on the 
highly-coloured statements which had 
come before our notice respecting the immense advan- 
tage of introducing a hydro-carbon vapour into the 
electric arc. We freely admitted that the light would 
be increased, but we doubted the practicability of the 
methods adopted to regulate the supply of hydro- 
carbon. Moreover, so far as the principle of the inven- 
tion was concerned, we showed clearly enough that it 
was of many years standing. Our views were per- 
fectly correct as the mechanism of the lamp then stood, 
but since that period Mr. Apps, the well-known 
scientific instrument maker, who has been indefatigably 
introducing improvements in rapid succession in the 
Saunderson are lamp, appears to have overcome what 
then proved serious obstacles to its practical operation, 
in an entirely successful manner. The method of pro- 
ducing the extremely small supply of vapour necessary 
has now been reduced to a matter of the greatest sim- 
plicity, and credit is due to the inventor who gave Mr. 
Apps carte bianche to proceed as he pleased for the per- 
tinacity with which he has stood to his guns in the face 
of innumerable difficulties. Accompanied by Mr. Apps 
a few nights since, we wended our way to a metro- 
politan railway station, where a Brockie-Pell lamp, 
fitted with Saunderson’s carbons, had been for some 
weeks regularly working in series with a number of 
Brush ares. Naturally, in the absence of proper appa- 
ratus, we were unable to compile any definite photo- 
metric data; but by roughly measured shadow tests 
and other simple means, we had little difficulty in 
perceiving that the light was much superior to that 
given by each of the others—at least half as much 
again. The cost of producing this extra luminosity, 
Mr. Apps informed us, does not exceed 6 per cent. on 
the price of ordinary carbons, and it is proposed to sup- 


Improvements in 
Are Lamps. 


ply the hollow carbons with the hydro-carbon attach- 
ment, which are made to suit any lamp, to the trade 
generally, on the basis of a very small royalty on the 
market price. This is a wise course to pursue, and 
doubtless Mr. Saunderson will reap much more benefit 
from universally dealing with lamp makers than by 
the course of promoting a company to exploit and 
introduce his invention as an improved lamp, such as 
at one time seemed probable. His greatest sphere of 
operations, we imagine, will be found in America and 
in certain continental countries, for the development of 
are lighting here is slow and tedious in the extreme. 


OuR friend, the Electrician, is, to 
put it mildly, a trifle shaky in its poli- 
tical economy. Having advocated in 
the strongest terms the purchase of the telephones by 
the State, Mr. H. W. Fawcus has written, putting the 
truth before our contemporary in language pretty 
similar to what we used in our leading article a fort- 
night since. The Electrician now declares itself 
utterly opposed to Socialism, but qualifies the declara- 
tion with the remark that the position of the Post Office 
is no more one of State Socialism than is the War Office. 
Whether the monopoly of letter carrying and tele- 
graphing by the State is justifiable need not be here 
considered, but there is no doubt that its existence 
illustrates a distinct phase of Socialism, while the posi- 
tion of the War Office is a very different matter. It is 
the function of the State to protect the citizens from 
foes abroad and friends at home if need be, to dispense 
justice and enforce rights between man and man, thus 
maintaining a condition of things under which 
individual enterprise may develop and secure its due 
reward. The War Office undertakes to deal with the 
foreign foe, but it isscarcely necessary that for the pro- 
tection of individual interests at home the State should 
carry the citizens’ letters, deliver their telegrams, or 
keep telephonic bureaus open. In fact, our contem- 
porary fails like a good many others to distinguish 
between what the State ought to do and what it should 
let alone, between the duties for the performance of 
which it exists and the affairs with which it has no 
business. Though the Llectrician declares loudly 
enough for “no Socialism,” due to that extraordinary 
obliquity of vision which distorts political views gene- 
rally, it sees nothing subversive of its principles in a 
letter-carrying monopoly, in State controlled tele- 
graphy, in Government subsidies to newspapers, or in 
officially managed telephony. The principle of Indi- 
vidualism is approved, and as that of Socialism has been 
disavowed, it becomes convenient to call schemes 
essentially socialistic in their character and scope, by 
another name. So our contemporary regards the sup- 
ply of electricity as a commercial undertaking, but the 
supply of telephonic facilities as a State affair. Given 
a political creed, it is always easy to find excuse for 
an infraction of its tenets should such infraction be 
thought for the time expedient. 


State Control and 
Telephony, 


REFERRING to the projected tele- 
phonic competition at Manchester, our 
contemporary, in the same article to 
which we refer above, says :—‘ For our part we cannot 
help thinking that one of its first and chiefest difficul- 
ties will be to obtain the licence of the Postmaster- 
General.” Would it surprise our contemporary to know 
that the license is already granted ? 


License to the Mutual 
Telephone Company. 
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EXPERIMENTAL PROOF OF HELMHOLTZ2’S 
RELATION. 


THE difference between the chemical and the electrical 
energy of a cell is equivalent to the product of the 
absolute temperature with the change in the difference 
of potential, with the change of temperature, or, in 
other words, with the temperature coefficient of the 
cell. This is the theory enunciated by Helmholtz some 
time ago. According to this hypothesis, if the chemical 
energy of any given cell is greater than its electrical 
energy, the temperature coefficient is negative ; whilst, 
on the other hand, if the electrical energy of the cell is 
greater than its chemical energy, the temperature coeffi- 
cient is positive. 

It is evident, on considering this theory, that if the 
temperature coefficient can be ascertained, it-may at 
once be determined whether the chemical energy of 
the cell is only partially converted into electrical 
energy or whether the electrical energy of the cell is in 
excess of its chemical energy. 

Experiments to prove Helmholtz’s relation between 
the secondary heat of a galvanic element and its 
temperature coefficient were undertaken a short time 
ago by H. Jahn, who afterwards published his results 
in a paper which may be read in Poggendorf’s Annalen 
der Physik und Chemie, Series II, Vol. xxviii., page 491. 

The cells examined by Jahn were silver and silver 
nitrate with lead and lead nitrate, and with copper and 
copper nitrate respectively. The solutions were made 
up to a strength represented by the following for- 
mula :— 


(M’), (NO). + 100 H,O 


when M’ stands for the metal employed. NO, for the 
“nitrate” part of the salt, and H,O for water. 

Jahn was successful in obtaining a number of exceed- 
ingly interesting results, of which we may briefly 
allude to certain that are typical. 

The chemical heat of a galvanic element is obtained 
from the formula— 


Q=W-aJ(A —Ja)t 
in which the letters have the following significance. 
W = The heat evolved in the cell. 


a = The heat equivalent of unit of work. 
J = The current intensity in ampéres. 

A —Jo= The difference of potential of the electrodes. 
t = The duration of the experiment. 


The value obtained from this formula for Q, the che- 
mical heat of the galvanic element, agree closely with 
those obtained from thermo-chemical data. 

If Q’ stand for the current heat and S for the 
secondary heat, then the secondary heat is given by the 


equation— 
S—@~ Q 


that is to say, the cheniical heat, less the current heat, 
gives the secondary heat which is compared with that 
obtained by calculation from Helmholtz’s relation. 

Here are some specimens which illustrate this and 
at the same time show theaccuracy of Jahn’s experi- 
menial work :— . 


ELEMENTS. 
A 

ert 

Results. Ag,, Ags (NO3). Pb (NO3)5, Pb. 
E.M.E. 43 ; =) 0982 
Chemical heat = 50°870 
’ Current heat = 42°:980 
Secondary ( Found = 17950 
Heat 2 Calculated = 7890 

Fe pe SE 

Results. Ag,, Ag. (NO;), Cu (NO3)o, Cu. 
E.M.F. A A = 0°458 
Chemical heat = 380:040 
Current heat 522 = 21:120 
Secondary ( Found = 8:920 
Heat ? Calulated = S20 


These investigations into the equivalence of chemical 
energy and current energy have been supplemented 
quite recently by F. Streintz who has contributed an 
excellent paper to Poggendorf’s Annalen der Physik 
und Chemie, Series II., Vol. xxxviii., p. 514. 

In this paper he discusses Helmholtz’stheory, and gives 
the results of an elaborate series of experiments under- 
taken by himself, and especially calls attention to his 
experiments with a silver-mercury cell and its relation 
to temperature. . 

Streintz observed some time ago that a cell composed 
of the following elements— 


Ag fee. SO, ':| HosOy ea: 


has an electromotive difference of potential of zero at’ 
the ordinary temperature. This was not explained at 
the time, but he now finds that the phenomenon is due 
to the fact that a change from positive to negative takes 
place here in the temperature coefficient, and that this 
change takes place at acertain temperature, T), at which 
the difference of potential, , is equal to zero. 

Hence it follows that if a silver mercury cell be 
plunged into ice-cold water, the silver forms the posi- 
tive pole, whereas when the element is transferred to 
hot water, the mercury forms the positive pole, and 
the silver becomes negative. 

Streintz has used this interesting cell in testing the 
theory of Helmholtz, which is briefly enunciated at the 
commencement of this paper, and he finds that there isa 
perfect agreement bétween the theoretical deductions of 
Helmholtz and his own experimental results. For the 
numerical data we must refer our readers to the 
original paper. 


THE ELECTRIC LIGHT AT BOMBAY. 


[FROM A CORRESPONDENT. | 


THE late Municipal Commissioner of Bombay last year 
advertised for tenders for the electric lighting of the 
city. These advertisements appeared in the two Bom- 
bay dailies, in some of the leading English papers, and 
in some American journals. Five tenders were sent 
in, particulars of which have been inserted in the 
Bombay papers. 

The first of these was from Siemens Brothers, of 
Berlin. This company offered to erect and supply for 
£40,000 a complete generating plant and system of 
underground leads adapted for 5,000 glow lamps, 16 
candle-power, but excluding cost of opening up streets, 
house, and street lamp connections. 

Crompton & Co. proposed two alternative schemes 
for arc and glow lights respectively. The former plan 
would comprise 41 arc lamps of 2,000 candle-power, at 
80 yards apart, the machinery in duplicate, but the site. 
and machine house to be supplied by the municipality. 
Their prices are stated in such a manner as not to be 
easily comparable with the tender of Siemens Brothers 
and Co. %% 

Laing, Wharton and Down propose an are light 
system, including 33 lights for the road from the Apollo 
Bander to the Crawford Markets and 20 in the markets. 
The lights are to be each of 2,000 candle-power, and to 
be charged for at the rate of £32 a lamp annually for 
two years, £30 if for three years, and £29 if for seven 
years. 

Ganz & Co., of Buda-Pest, offer to light those parts of 
the Crawford Markets where gas is now used, with 14 
arc lamps and 32 glow lamps of 25 candle-power each. 
They offer also to light the road from Crawford Market 
to the Apollo Bunder, Church Gate Street, and Elphin- 
stone Circle, with 144 glow lamps of 25 candle-power 
placed 164 feet apart on opposite sides of the road. In 
addition they would supply 32 are lights and illuminate 
the Clock Tower. The present amount of light now 
given in the streets is 2,800 candle-power ; their glow 
lamps alone would give 3,600 candle-power, and the are 
lamps 12,800. The annual charge would be 80,000 Rs. 
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Finally, the Orient Electric Light Company proposed to 
light the markets and the streets above-mentioned 
(except from St. John’s Church to Colaba point), for 
two years with 650 lights of 16 candle-power. Their 
charge would be 5 pice per light hourly. 

At a meeting of the Standing Committee of the 
Municipal Corporation, held June 25th, it was agreed 
that the commissioner be requested to prepare a special 
report on these schemes, and that he be authorised to 
apply to Government for the services of an electrical 
engineer, and also to expend any sum not exceeding 
1,000 Rs. in making any needed scientific enquiries. 


AN EXPERIMENTAL PROOF OF OHM’S LAW, 
PRECEDED BY A SHORT ACCOUNT OF 
THE DISCOVERY AND SUBSEQUENT VERI- 
FICATION OF THE LAW.* 


By Prof. ALFRED M. MAYER. 


I PURPOSE giving in this paper a simple and direct 
experimental proof of Ohm’s law (c = =} Generally 


a mere formal statement of this law, with illustrations, 
are given in text books on physics, and the student is 
left to infer that its truth is shown by the cumulative 
evidence given by the immense number of quantita- 
tive relations in electrical actions which the law 
associates, and by the experience that deductions made 
on the basis of this law agree in measure with the 
results of experiments. The latter fact is certainly one 
of the best proofs of the truth of the law; but, never- 
theless, the relations between C, E and Rare not directly 
and simultaneously shown to be exactly expressed by 


It is true that some works give experiments to 


show this relation, but they are so difficult to perform 
by reason of the difficulty of maintaining constant ©, E 
and R, that the results of the experiments only approxi- 
mate to those required by the law. 

Ohm was led to the conception of this law by asswm- 
ing that the flow of electricity in a voltaic circuit is 
similar to the flow of heat by conduction ina rod of 
indefinite extent. Also, his assumptions that the 
actions of two electrified particles are directly as their 
distance, and that the electricity is uniformly dense over 
-each cross section of a conducting wire, were directly 
opposed to the laws and facts well established by 
Coulomb for statical electricity. It is not surprising 
that scientific men were slow in adopting the views 
and theory of Ohm. In his memoir (Die galvanische 
Kette mathematisch bearbitet von Dr. G. S. Ohm: 
Berlin, 1827) he states:+ “Three laws, of which the 
first expresses the mode of distribution of the elec- 
tricity within one and the same body, the second the 
mode of dispersion of the electricity in the surround- 
ing atmosphere, and the third the mode of appearance 
of the electricity at the place of contact of two hetero- 
geneous bodies, form the basis of the entire memoir, 
and at the same time contain everything that does not 
lay claim to being completely established. The two 
latter are purely experimental laws ; but the first, from 
its nature, is, at least, partly, theoretical. 

“With regard to this first law, I have started from 
the supposition that the communication of the elec- 
tricity from one particle takes place directly only to the 
one next to it, so that no immediate transition from 
that particle to any other situate at a greater distance 
occurs. The magnitude of the transition between two 
adjacent particles, under otherwise exactly similar cir- 
cumstances, I have assumed as being proportional to 
the difference of the electric forces existing in the two 
particles ; just as in the theory of heat, the transition 


* American Journal of Science. 


+ See translation, published in Vol. II. of Taylor’s Scientific 
Memoirs, p. 402. London, 1841, 
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of caloric between two particles is regarded as propor- 
tional to the difference of their temperatures. It will 
thus be seen that I have deviated from the hitherto 


‘usual mode of considering molecular actions introduced 


by Laplace, and I trust the path I have struck into will 
recommend itself by its generality, simplicity, and 
clearness, as well as by the light it throws upon the 
character of former methods. 

‘With respect to the dispersion of electricity in the 
atmosphere, I have retained the law deduced from ex- 
periments by Coulomb, according to which, the loss of 
electricity in a body surrounded by air, ina given time, 
is in proportion to the force of the electricity, and toa 
coefficient dependent on the nature of the atmosphere. 
A simple comparison of the circumstances under which 
Coulomb performed his experiments, with those at pre- 
sent known respecting the propagation of electricity, 
showed, however, that in galvanic phenomena the inftlu- 
ence of the atmosphere may almost always be dis- 
regarded. In Coulomb’s experiments, for instance, the 
electricity driven to the surface of the body was engaged 
in its entire expanse in the process of dispersion in the 
atmosphere ; while in the galvanic circuit the electri- 
city almost constantly passes through the interior of the 
bodies, and consequently only the smallest portion can 
enter into mutual action with the air; so that in this 
case the dispersion can comparatively be but very in- 
considerable. This consequence, deduced from the 
nature of the circumstances, is confirmed by experi- 
ment; in it lies the reason why the second law seldom 
comes into consideration. 

“The mode in which electricity makes its appear- 
ance at the place of contact of two different bodies, or 
the electrical tension of these bodies, I have thus ex- 
pressed :—When dissimilar bodies touch one another, 
they constantly maintain at the point of contact the 
same difference between their electroscopic forces 
(potentials). 

** With the help of these three fundamental positions, 
the conditions to which the propagation of electricity 
in bodies of any kind and form is subjected may be 
stated. The form and treatment of the differential 
equations thus obtained are so similar to those given for 
the propagation of heat by Fourier and Poisson, that 
even if there existed no other reasons, we might with 
perfect justice draw the conclusion that there exists an 
intimate connection between both natural phenomena ; 
and this relation of identity increases the further we 
pursue it. These researches belong to the most difficult 
in mathematics, and on that account can only gradually 
obtain general admission ; it is therefore a fortunate 
chance that in anot unimportant part of the propagation 
of electricity, in consequence of its peculiar nature, 
those difficulties almost entirely disappear.” 

From these premises, aud guided by results of exp2ri- 
ments made by himand by Ritter, Erman, Jager, Davy 
and Becquerel, he arrived at the following conditions 
as existing in a voltaic circuit. 

1. In a homogeneous conductor, forming part of a 
voltaic circuit, the difference of the electric tensions at 
any two points of the conductor is proportional to their 
distance, 

2. In different conductors forming part of a circuit, 
the difference of tensions at two points separated by an 
interval equal to the unit of length is in the inverse 
ratio of the section of the conductor and of its coeffi- 
cient of conductivity. Hence, in different conductors, 
equal differences of tension correspond to lengths whose 
electric resistance is the same. 

3. At the point of contact of two different conduc- 
tors, there is a sudden variation of electric tension. 

4, 1f A equals the sum of the electromotive forces, L 
the resistances, \ the resistance reckoned from a point, 
m, of the circuit to a point, y, when the tension is 
zero, the tension at the point, m, is given by the for- 
mula, 

X 


1 A. 


Ohm eventually arrives at the formula $ =+ , Which 
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expresses what is generally known as his law. Which 
formula, he says, “is generally true, and already reveals 
the equality of the force of the current at all points of 
the circuit ; in other words, it may be thus expressed : 
The force of the current in a galvanic circuit is directly 
as the sum of all the tensions, and inversely as the 
entire reduced length of the circuit, bearing in mind 
that at present by reduced length is understood the 
sum of all the quotients obtained by dividing the 
actual lengths corresponding to the homogeneous parts 
by the product of the corresponding conductivities and 
sections.” 

The words “tension” (Spannwng) and “ electromo- 
tive force’ used by Ohm are the equivalent of the word 
potential. He was the first to introduce this concep- 
tion into the theory of the voltaic circuit and to the 
above words and to current and resistance he attached 
precise meanings and showed the relations existing 
between those quantities. The clear definitions Ohm 
gave of these terms marked a transition from vague 
ideas of “ quantity ” and “intensity ” to the clear con- 
ceptions of potential, electromotive force, current and 
resistance. The word energy he also used with clear 
and accurate meaning, as is shown in the following 
statement: “ That the decomposing force of the circuit 
is in direct proportion to the energy of the current, and, 
moreover, that it depends on a coefficient, to be derived 
from the nature of the constituent parts and their 
chemical equivalents.” This was published in 1827, 
six years before Faraday’s researches on electrolysis. 


Fig. 1. 


Neither Ohm nor his contemporaries were able to test 
the truth of the four statements given above as embody- 
ing Ohm’s theory. It was reserved for Kohlrausch in 
1849 to show by very ingenious and accurate experi- 
ments that Ohm’s statements were true in mode and in 
measure. Kirchhoff* and Quincke+ applied with 
success Ohm’s theory to the flow of electricity in thin 
conducting plates, or bodies of two dimensions, and the 
same was done by Smaasen,f{ not only in a plane but in 
bodies of three dimensions. The most remarkable con- 
firmation of Ohm’s law was made in 1876 § by experi- 
ments suggested by Maxwell and performed by Chrystal 
in the Cavendish Laboratory, Cambridge, “in which the 
testing of this law seems to have been carried to the 
limit of experimental resources.” 

Though Ohm’s law has thus received such ample 
verification that it ranks with the best-established laws 
of nature, yet, as Maxwell says: “ Ohm’s law must, at 
least at present, be considered a purely empirical one. 
No attempt to deduce it from pure dynamical principles 
has as yet been successful. . . The conduction of 
electricity through a resisting medium is a process in 
which part of the energy of an electric current, flowing 
in a definite direction, is spent in imparting to the mole- 
cules of the medium that irregular agitation which we 
call heat. To calculate from any hypothesis as to the 
molecular constitution of the medium at what rate the 


* Pogg. Ann., t. lxiv., 1845, and t. Ixvii., 1846. 
+ Pogg. Ann., t. xevii., 1856. 

t Pogg. Ann., t. lxiv., and t. Ixxii. 

§ Brit. Assoc. Rept., 1876, p. 36, 


energy of a given current would be spent in this way, 
would require a far more perfect knowledge of the 
dynamical theory of bodies than we at present possess. 
It is only by experiments that we can determine the 
laws of processes of which we do not understand the 
dynamical theory.” 

Surely, if an experiment, that is easily made, shows 
the truth of a law of such theoretical and practical im- 
portance as that of Ohm, even if it is one restricted in 
its range of C, E, and R, but shows within its limita- 


tions the relations co = = then it should be made by 


all teachers of physics so that clear physical concep- 
tions of those relations may be given to students. As 
those who have seen these experiments have deemed 
them worthy of being more generally known, I now 
publish an account of them. 

In the diagram, fig. 1, the parts of the apparatus are 
shown, but not at their relative distances apart or in the 
proper proportions as to size. G is alow resistance 
Thomson galvanometer. At L is the condensing lens of 
a lime-light lantern, which is covered with a cap 
having a rectangular opening it. Across the middle 
of this slit is a vertical wire. The scale of the galva- 
nometer is at 0, distant 165 cms. from the mirror of the 
galvanometer. The width of the divisions on this 


scale are 2°5 cms., and the lines are drawn 2°5 mms. in 
breadth, or +},th the distance apart of the centres of the 
lines forming a unit of the scale. 


The scale is at such 


2 


Fia. 2. 


distance from the galvanometer mirror that the image ~ 
of the vertical slit just fits in the space of a scale unit, 
while the breadth of the image of the vertical wire is 
exactly equal to the breadth of a scale line. This 
arrangement gives the means of observing a deflection of 
the beam of light to jth and th of a unit with quick- 
ness and accuracy. 

The image of the slit is so bright and that of the wire 
so distinct that this method of observing deflections of 
the galvanometer may be used in broad daylight 
and the deflections may be read throughout the room. 

An incandescent electric lamp with a part of its sur- 
face (behind the plane of its filament) silvered may 
replace the lime light. Thanks to this arrangement, I 
have been able during many years to make before my 
class electrical measurements, and to measure the radia- 
tion, reflection, refraction, diathermancy, and polariza- 
tion of radiant heat. 

At M is a magnet 25 cms. long and 13 cms. in dia- 
meter. On this magnet slides a wooden disc. At R is 
box containing 1, 2, and 3 ohms of resistance, made of 
coils of copper wire. 

An insulated copper wire wound at its middle ina 
circle of one coil, or in a spiral of any number of 
coils is placed over the magnet and rests on the top of 
the wooden disc. Fig. 2 shows (one-half size) how 
this circle of one coil is made. It is bent around a 
wooden cylinder 3} cms. in diameter, and then the free 
ends of wire are bent one-half turn on each other. The 
free lengths of the wire are then lashed to a light square 
rod of wood, as shown in figure. The wire and rod are 
then coated with shellac to cement them firmly to- 
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gether. Rings of spirals of 2, 3, 4,5 and 6 coils are 
also made in the same manner, but the coils are in 
spiral, 7.¢.,in one plane, and are then cemented together 
with shellac between rings of thin card-board. 

The length of wire forming each of these rings of spiral 
coils with the portion on its handle is one meter long. 

The resistance of this length of wire, added to the 
resistance of the lengths between it and G and R, to- 
gether with the resistance of the galvanometer is (for 
convenience) made one ohm. 

It may be well here to speak of the adjustment of 


the galvanometer before describing the experiments, © 


for I have noticed in some laboratories and lecture 
rooms galvanometers which are used not as they should 
be. I have noticed that the damping magnet formed 
a considerable angle with the plane of the coil. This 
was either because the medium plane of the coil was 
not in the magnetic meridian or because there was con- 
siderable torsion in the suspending thread. 

In these galvanometers, or, at least, in mine, the 
median plane of the coil is placed parallel to the faces 
of the drum of the instrument. The plane of one of 
these faces is brought in the magnetic meridian of the 
room, which has been carefully drawn on the table 
under the vertical centre line of the galvanometer coil, 
by means of a long magnetic needle mounted like 
those used on plane tables. A line at right angles to 
this meridian is now drawn so that its point of inter- 
section with the meridian line shall be exactly under 
the suspending thread of the mirror. In the vertical 
plane of the line, drawn at right angles to the meridian, 
is placed the vertical wire in the slit of the lantern, L, 
and also the zero line of the scale, c. The scale is 
parallel to the magnetic meridian. The galvanometer 
is now placed in the position given above, and the 
* directing magnet ” removed toa distance. The image 
of the vertical wire at L will now be found on the zero 
of the scale if there is no torsion in the suspending 
thread. If it does not come to zero then the head of 
the rod to which the thread is attached is turned till 
image of wire coincides with zero of scale, and then 
the instrument is in adjustment, and it will give deflec- 
tions as the tangents of the strength of current, or, in 
other words, the current strength will be directly as 
the readings on the scale. The magnet, M, is now 
placed so that it causes no movement of beam from 
the zero of the scale. The directing magnet, above the 
coil, is now so adjusted that the time of an oscillation 
of the magnet of the galvanometer is above five 
seconds, 

The coil, EH, over the magnet is put in the circuit of 
Gand R. The wires between E and Gand R are twisted 
and tied together, so that no induced current from the 
earth’s magnetism may be caused by the motions of 
this part of the circuit. The image of wire is on 
zero of scale. Now on rapidly lifting the coil from 
around the magnet, a deflection is produced by the 
magneto-electric current thus generated. !t is sufficient 
to know that the cause of this current is the quick lift- 
ing of the ring with one coil. If we replace this by a 
ring of two coils, we get twice the deflection, and rings 
of 3, 4, 5 and 6 coils give 3, 4, 5 and 6 times the deflec- 
tion given by the ring with one coil. Adopting the 
conception of the lines of magnetic force, we say that 
the ring with one coil cuts a certain number of these 
lines, this cutting of the lines causes the current, and 
is the electromotive force. The ring with two coils 
inakes two cuts of these same lines, or, cuts double the 
number of lines, the rings of 3, 4, 5 and 6 coils cut 3, 
4,5 and 6 times the number of lines, and hence give 3, 
4, 5 and 6 times the electromotive force. 

In these experiments the resistance of the circuit has 
remained constant. Now take the ring with 5 or 6 
coils, and let us have one ohm as resistance of circuit. 
On lifting ring from magnet we get a certain deflection, 
which we may make exactly equal to a whole number 
of the units of the scale by sliding up or down the disc 
on the magnet. We now take out plug of resistance 
box, and make the resistance of the circuit two ohms. 
The deflection of the galvanometer magnet now be- 
comes one-half of that of previous experiment, and 


successively making the circuit with resistances of 3, 
4,5, 6 and 7 ohms, we get ird, ith, }th, ith and 1th of 
the deflection we got with one ohm in circuit. 

When these experiments are made with the galva- 
nometer in perfect adjustment, and with the precau- 
tions indicated below, the deflections arrive one after 
the other exactly as the law requires, thus showing, 
with sufficient precision for a lecture experiment, that 
the current is directly as the electromotive force, and 
inversely as the resistance. Indeed, generally, the 
closest scrutiny does not detect in the scale reading any 
departure from the law. 

Certain precautions are, however, necessary in these 
experiments. The resistance outside the galvanometer 
must be of copper wire, for such is the wire of the gal- 
vanometer. Also, the whole of the apparatus must be 
put together the day before we make the experiments, 
and the room maintained at as constant a temperature 
as possible, so that the temperature of all parts of the 
apparatus is the same. The deflections should not ex- 
ceed 15 divisions of the scale, Thus, if we start with 
15 divisions of deflection for a resistance of one ohm 
we will get 7:5, 5, 3°75, 3, 2:5, and 2-143 deflec- 
tions for resistances of circuit of 2,3, 4,5,6 and 7 ohms ; 
and if with a constant resistance we obtain a deflection 
of two divisions of scale with a ring of one coil, we 
will get deflections of 4, 6, 8,10 and 12, with rings 
having 2, 3, 4, 5 and 6 coils. 

Itisnecessary that the coils should be removed from the 
magnet very quickly, otherwise the deflections will not 
be as the law requires. In other words, the currents 
produced should be as instantaneous as can be obtained. 
Instead of rapidly removing the coils by the hand, I have 
sometimes lashed the coil and their handles to a spring- 
board with a hole in it, which went over the magnet. 
By a trigger this spring-board is released. We thus 
get the same velocity in lifting the coil in each experi- 
ment. We have found, however, that the hand of a 
good experimenter gives precise results. Sometimes I 
have sent the coil from the magnet by the blow of a 
stick delivered on the under side of the handle of the 
coil at its centre of percussion. There is no doubt 
some departure from the law in these experiments, for 
it is not possible in such experiments to obtain what is 
understood by instantaneous currents ; and the damp- 
ing of the magnet by the mirror acting on the air must 
come into play. Yet I have never seen any but insig- 
nificant and barely discernible departures from de- 
flections required by the law. This follows from the 
small angles of deflections and low velocity of the 
motion of the galvanometer magnet in the experiments. 
It is also to be noticed that with a good magnet of the 
size stated, and with the galvanometer making one 
vibration in about five seconds, the coil with five turns 
passes over only 2 cms., or less, of end of magnet, in 
order that it shall give a deflection of 15 divisions of 
scale. It is evident that in these conditions a very 
short time is occupied in cutting the lines of force. If 
the maximum deflection used is 15 divisions of the 
scale, the actual angular deflection of the magnets and 
mirror amounts to only 6° 29’. Yet 15 divisions is 
quite a length on the scale, being equal to 37°5 cms. 
But these experiments may be as readily made with a 
ballistic galvanometer. Then the magnets and coils 
have to be of larger dimensions, 

Experiments similar to those given have served to 
graduate galvanometers. We have here the means of 
sending definite amounts of currents through an 
ordinary galvanometer, and we may thus graduate its 
angular reading into their relative values in current. 
The damping of the galvanometer has, however, to be 
applied to the readings, and then the results may best 
be put in the form of a curve. 

Stevens Institute of Technology, 

Hoboken, N.J. 


0zone.—Mr. Ernst Fahrig is the author of a paper in 
the Chemical Trade Journal for the 19th ult., entitled : 
—‘The phosphorescence produced upon the first con- 
tact of ozone with certain fluids.” 
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SOME POINTS ABOUT ALTERNATING 
CURRENTS.* 


By Prof. H. 8S. CARHART. 


THE extensive use of alternating electric currents in 
the transmission of energy for the purpose of lighting 
and, to a limited extent, for power, necessitates a more 
general and exhaustive study of their action than for- 
merly. Alternating current dynamos were early in the 
field, but their importance was not fully apprehended till 
after direct current apparatus had come into extensive 
use, not in fact till transmission at high voltages for in- 
candescent lighting was made possible by the applica- 
tion to alternate current circuits of the inverted induc- 
tion coil, called a transformer or converter. Since then 
alternating current apparatus has come rapidly to the 
front, and many eager investigators have made brilliant 
applications of it to practical purposes. 

The phenomena of alternating currents are so totally 
different from those of direct currents that the elec- 
trician, whose conceptions touching electrical action 
have been largely derived from the application of 
Ohm’s law, finds himself entirely unable to compre- 
hend alternate working till his views have been modified 
by an attentive consideration of many new and per- 
plexing facts. 

The first of these facts is self-induction, which plays 


no part in direct current working except on opening or _ 


closing the circuit, but which is exalted to a plane of 
prime importance with alternate currents. It is to 
Prof. Joseph Henry that we owe the first clear ap- 
prehension and lucid explanation of this interesting 
phenomenon. 

When a simple periodic E.M.F. is applied to a circuit 
so disposed that its different parts act inductively upon 
one another, then this E.M.F. does work, not simply 
against the ohmic or ordinary resistance of the con- 
ductor, by reason of which heat is generated, but also 
against a counter E.M.F. of its own creating. We are 
familiar with this division of work when power is 
transmitted to an electric motor. The impressed 
E.M.F. then meets with ohmic resistance generating 
heat, and with a counter H.M.F. in the motor, the 
armature of which revolves in a magnetic field, and, in 
virtue of this counter E.M.F.,a part of the energy ap- 
plied to the circuit is converted into mechanical work 
at the motor. Energy may thus be stored up by means 
of the counter E.M.F. arising in the motor. 

In an analogous way when energy is applied to an 
alternating current circuit a part of it is lost in heat, 
and a part is alternately stored up in the magnetic field 
and again restored to the circuit. A small portion in 
practical working, probably a very small portion of the 
energy, is transmitted outward into space as electro- 
dynamic waves with the velocity of light. 

Such a circuit possesses two qualities, resistance and 
inductance. The former is a property by virtue of 
which the passage of a current is accompanied by the 
irreversible transformation of electric energy into heat ; 
the latter is a property by virtue of which the passage 
of a current is accompanied by the absorption of energy 
in the form of a magnetic field. A part of the energy 
spent on the conductor is frittered away in irrecover- 
able heat, while the other part is associated with the 
circuit is a recoverable form. When the applied elec- 
motive force diminishes or ceases altogether, this stored- 
up energy operates to carry the current forward. On 
account of self-induction a current appears to possess 
inertia, and so resists any change tending in either the 
direction of increase or of decrease. A flywheel, to 
which the turning force is applied to increase the 
angular velocity, is the mechanical analogue. Suppose 
no resistance except friction opposes the motion of the 
wheel. Then a part of the energy applied is converted 
into heat by friction, and a part is stored up in the 
motion of the wheel in a recoverable form, to be given 
out or restored when the turning force is withdrawn. 


* Western Electrician. 


The effect of the inertia of the wheel is to resist the 
force tending to increase angular acceleration, and to 
keep up the motion of the wheel in the positive direc- 
tion when the twisting foree is withdrawn. So the 
inertia or self-induction of a current opposes any 
change either of increase or decrease in the current. 
It does more ; it continues the current in the positive 
direction even after the impressed E.M.F. is withdrawn. 
If the force applied to the fly wheel is gradually brought 
to a zero value, and is then gradually applied with in- 
creasing intensity in an opposite direction, the wheel 
will continue to turn in the positive sense after the 
force is applied in the negative sense. In other words, 
the phase of the wheel’s motion lags behind that of the 
applied force, its zero occurring later than the zero of 
the force. During this period of motion in one direc- 
tion and force applied in the other, the wheel is doing 
work on the agent applied to it. While the angular 
velocity of the wheel is increasing, the agent is doing 
work on the wheel, and the wheel is storing up energy. 
In quite the same way when a simple periodic E.M.F. 
acts on an inductive circuit, the current lags behind the 
E.M.F. in phase. It reaches its maximum value after 
that of the impressed E.M.F. by an interval equal to the 
angle of lag expressed in time, and passes through its 
zero value at an equal interval of time later than the 
zero of E.M.F, 
Hence there arises a second fact worthy of particular 
attention. The maximum current never reaches a value 
equal to the maximum E.M.F. divided by the resistance 
of the circuit, but falls short of this by a quantity 
depending upon the coefficient of self-induction and 
the rapidity of alternation. By the coefficient of self- 
induction is generally meanta constant, L, such that the 
product of this constant and the rate of increase or 
decrease of the current is the E.M.F. of self-induction. 
By Ohm’s law the current equals the E.M.F. divided by 
the resistance ; with alternating currents in an induc- 
tive circuit the maximum current equals the maximum 
E.M.F. divided by a quantity R? + L? yp’, in which R is 
ordinary resistance, L is the coefficient of self-induc- 


2 
tion or the inductance, and p equals — ; T being the 


period of alternation. The above expression is now 
often called impedance, or sometimes ‘“ apparent re- 
sistance.” 

Another noticeable difference between direct and 
alternating currents is that while with the former the 
rate of doing work is the product of the current and 
the E.M.F., or C.E., in the latter the mean activity is 
half the product of the maximum E.M.F., the maxi- 
mum current and the cosine of the angle of lag, or 


1 
g E C cos, ¢. When the angle of lag is zero the 


: 1 
activity is a maximum, or 9 EC. When the lag is 90°, 


or a quarter of a period, the activity is zero. Thus we 
have the remarkable combination of a periodic E.M.F. 
applied to a circuit, a periodic current flowing through 
it, and still no work done upon the circuit. “In this 
case there is no frictional dissipation of energy, but 
simply a give and take of energy between the magnetic 
field and the source of energy supplying the E.M.F.” 
Thus the mains of an alternating circuit may be joined 
by a conductor of such high inductance, that approxi- 
mately no energy will be transmitted across from main 
tomain. Such is the case with a so-called “ choking 
coil,” or with a transformer when the secondary circuit 
is open. - 

Another point to which the electrician may profitably 
devote extended contemplation is the measurement of 
electrical quantities on alternating circuits. Several 
devices have been invented to serve as current integra- 
tors, notably those of Mr. Shallenberger and Elihu 
Thomson ; but these are instruments serving rather for 
the commercial purposes of central station work than 
for scientific measurements of precision. The Siemens 
electro-dynamometer, when properly made of approxi- 
mately non-inductive resistance, serves for the measure- 
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ment of the mean square of the current. It can be 
shown that the square root of this mean square is equal 
to the maximum value of a current, following the 
simple periodic law, divided by the square root of two. 

To measure voltages the ordinary high resistance 
instruments will not answer at all, because they have 
high inductance. The Cardew voltmeter, which acts by 
the heat expansion of a straight wire, and some form of 
electrostatic instrument are the only device serving for 
the measurement of a simple periodic E.M.F, These 
again measure the mean square or the E.M.F., and this 
bears the same relation to the maximum E.M.F. as the 
mean square of the current bears to the maximum cur- 
rent. Hence the product of these two quantities equals 


E C 


Neither of these instruments, however, gives 


any indication touching the important angle of lag, and 
therefore they give no information respecting the elec- 
trical energy in the circuit, nor of the alternate storing 
and restoration of energy by means of the magnetic 
field. Dr. Louis Duncan has measured the efficiency 
of a transformer by means of a huge calorimeter. This 
method is undoubtedly accurate if carefully applied, 
but it is scarcely simple enough for general laboratory 
use. Much remains to be done in this direction. 

Very much might be said in favour of electric light- 
ing by alternating currents. Scientific tests have shown 
that the efficiency of such a system is not so high as its 
promoters would have us believe. Its great and un- 
doubted advantage lies in its ability to transmit energy 
to a distance at high voltage, transforming to low 
voltage at the points where the energy is to be utilised 
in lighting. For high voltage means small conductors 
and economy in transmission, and low voltage at the 
glow lamp is a necessity. 


FURTHER NOTES ON THE CAUSES OF 
DEATH BY ELECTRICITY .* 


By DR. EDWARD TATUM. 


I NOTICE with pleasure that my results with dogs fully 
bear out the inference drawn by MM. Brouardel and 
Bourott from their human autopsies, namely, that 
death from electricity is really initiated by cardiac 
arrest. I must say, however, in regard to autopsies in 
general, made after accidental electric shocks, that I do 
not think any (reasonable) number could be convincing 
as to the fundamental mode of death ; for while their 
number might be large enough to include every lesion 
that electrical discharges could cause, yet, when several 
serious lesions appear in one autopsy, there is no way 
of knowing either the order in which they have been 
produced or, in fact, that any one of them has really 
been necessary to the fatal effect. I have, therefore, 
always thought that the only satisfactory mode of ap- 
proaching the question would be one in which the 
action on different organs and functions could be dis- 
criminated in order of time. 

It now seems certain that (with the animals and con- 
ditions that I have employed) cardiac arrest is invari- 
ably the real initiation of somatic death—no matter 
how strong the current may have been, nor what lesions 
of fatal dimensions may have been caused during the 
same application. 

Permit me to review, very briefly, how I have reached 
this point, and how I have made an important further 
advance. 

I started out with the object of finding the seat, and 
if possible the character, of the lesions by which electric 
currents might kill dogs. 

I first eliminated the factor of general injury to 
muscles and nerves by showing that they could retain 
their physiological functions not only after the applica- 
tion of a current sufficient to produce somatic death, 


* Electrical World. 
+“ Annales @’hygiéne publique et de médcine légale,” April, 1885, 


but even after the direct passage through their sub- 
stance of currents of more than tenfold the density that 
the fatal current had averaged in the neck. Neither 
was the blood discoverably changed by the direct ap- 
plication to isolated portions of it of equally dense cur- 
rents. 

I next eliminated the agency of the respiratory 
mechanism as a necessary factor by showing, on the 
one hand, that its functions might be retained and 
exercised even for several minutes after the heart had 
executed its last beat ; while, on the other hand, I never 
succeeded in definitely arresting respiratory movements 
before the heart also had stopped. This I considered a 
most positive and important advance, for it eliminated 
from the inquiry everything except the central nervous 
system and the heart. 

Lesions of the central nervous system were dropped 
from the account on the following grounds :—l. There 
is no cardiac centre in the central nervous system in the 
sense that there is a respiratory centre, such, namely, 
that the continuance of the heart’s activity depends on 
the integrity of the centre, and ceases upon the destruc- 
tion of the centre. 2. I have apparently passed, with- 
out fatal result, through the eucephalon alone, con- 
siderably stronger currents than have traversed it when 
the chest has been included in a fatal circuit. 3. No 
increase in dose seems to be required, either with con- 
tinuous or alternating currents, to arrest the heart after 
it has been separated from the central nervous system 
by the section of both pneumo-gastric nerves. 

The only remaining modes that suggest themselves in 
which electric currents can arrest the action of the heart 
are three :— 

1. By some action on the muscular substance of the 
heart, by which this muscle is directly deprived of the 
peculiar physiological property of originating its auto- 
matic beats. 

2. By a stimulation to physiological. activity of the 
nervous inhibitory mechanism of the heart, which has 
normally a restraining power over the heart. 

3. A joint action, in which the two foregoing share 
the responsibility. 

The part played by physiological inhibition is very 
clearly shown in the experimental results that I gave in 
the paper above-mentioned. I there contrasted the 
effects of battery currents (which deliver their electric 
energy with the least possible amount of nervous exci- 
tation) with rapidly alternating currents, which are far 
more efficient nerve excitants. The result was, as there 
stated, that the later currents proved also far more effec- 
tive in arresting the heart. 

That the whole of this difference in killing power is 
accounted for by the difference in nerve-exciting power 
is shown by the fact that, when the nervous mechanism 
was paralyzed in ether narcosis, the difference in effici- 
ency between the two sorts of currents vanished, while 
the efficiency of the battery current was not reduced. 

While with alternating currents the nerve-exciting 
property is responsible for at least more than half the 
result (since that is the lowest possible estimate of the 
fatal superiority of these currents), still this property is 
very probably not responsible for the whole of the mis- 
chief, since even in this case the currents must reach a 
certain very respectable density in order to kill. 

With battery currents, however, it seems clear that at 
least nearly all the mischief is done directly to the heart 
muscle, since the different conditions under which they 
have been used have failed to show distinctly any factor 
that could be set down to nerve stimulation. A more 
direct and striking evidence, however, may perhaps be 
found in two experiments where I used dogs profoundly 
poisoned by curare. 

This drug has the remarkable power of entirely 
emancipating from nervous influence (at least as far as 
experiment and inference can determine) all the ved or 
striped muscular fibres in the body. Whena dog is 
under its influence natural respiration is abolished 
together with all possibility of voluntary movement. 
This is not from any paralysis of the muscles, since 
they respond actively enough to direct electrical stimu- 
lation of their substance, but from the fact that they 
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are cut off from the nervous direction, which they need 
in order to perform any natural action. 

The heart muscle differs from all other red muscles 
in being what is called automatic ; that is, it originates 
its own activity, and its contractions are not started by 
any nervous influence (though they are in the normal 
state unquestionably greatly modified by the nervous 
mechanism pertaining to the heart). The heart is, 
therefore, not directly stopped by curare; but, if 
artificial respiration is practised, it will go on beating 
regularly and vigorously until the poison is eliminated 
and the animal recovers. 

Yet under this poison the animals succumbed to just 
about the same current density as when ether alone was 
used. 

These, then, are the conclusions that I think I have 
legitimately established, for the animals and under the 
conditions mentioned :— 

1. That, in death which follows an electric shock so 
quickly as to be called sudden, the heart is arrested as 
soon as, or sooner, than any other serious lesion of tissue 
or function is produced. 

2. That, when a battery current is used, this cardiac 
arrest is brought about almost exclusively by some 
direct action upon the muscular substance of the heart, 
whereby its power of automatic contraction is lost. 

~3. That, when a rapidly alternating current is used, 
this cardiac arrest is brought about certainly very 
largely through the physiological cardio-inhibitory 
mechanism, although even here the direct action 
on the muscular substance is probably not without 
importance. 

It is not yet known whether electrical currents, 
applied as I have described, produce a discoverable 
histological change in the heart. I have therefore not 
ventured to formulate the physical process by which 
the heart muscle is caused to lose its distinctive 
physiological functions. Perhaps that will have to be 
left to electricians. Probably the complete explana- 
tion—since it involves the as yet undefined relation 
which subsists between the physical and physiological 
properties of living matter—is yet a great way off. I 
am not without hopes, however, of being able to throw 
additional interesting physiological light upon the 
matter. 


PROF. LODGE’S COMMUNICATION ON 
“ALTERNATIVE PATH” EXPERIMENTS. 


By S. ALFRED VARLEY. 


THOSE who regard language as an instrument for word 
fencing will possibly find much to admire in the com- 
munication of Prof. Lodge that appeared in the last 
issue of the HLECTRICAL REVIEW. 

Prof, Lodge does not condescend to reason ; he speaks 
from an elevated pulpit, and seems to expect ow igno- 
rance to accept unquestioned the utterances of superior 
wisdom. At the same time, with the true instinct of an 
able artist, he delicately veils and tones down, with 
learned phrases, what, if only analysed, will be 
found to be little more than ipse dixits. I fear that 
I< myself too often run into an opposite extreme, 
and tear to tatters what Iam discussing by an over- 
anxiety to give a reason for everything; but I do 
my best to express myself in common-sense, under- 
standable language ; and those who read to learn will 
give me the credit, I think, of having seriously thought 
out what I venture to write about. 

- Now, in the journalistic correspondence which has 
occasionally occurred between Prof. Lodge and myself, 
he has never condescended to reason, and he seldom 
speaks from a level platform ; the consequence is I 
cannot get into touch with him, and, from no fault of 
my own, I become forced into a more or less antagonistic 
attitude. Circumstances, combined with traditions, 
have tended to make me unconventional ; I do not, 
therefore, fit properly into either the square holes or the 


round holes society delights in, and every-day experi- 
ence teaches me that not to be of a shape recognised by 
orthodox Cults is the unpardonable sin which can never 
be forgiven. 

Prof. Lodge has, however, in his last communication 
shifted his ground a little, and I am thankful for small 
mercies. He now tells us that the spark observed at B 
is a derived spark. I agree with him that it is a derived 
spark, and I venture to say it is derived from the 
demagnetisation of the metallic path, and that it repre- 
sents the percentage of energy transformed into mag- 
netism in overcoming inertia, and which becomes 
temporarily occluded in the path, at the time the 
Leyden jar discharge is occurring.* Now, having 
reached this stage, I find myself in a position to connect 
in an intelligible manner the spark at B with the inertia” 
phenomena of ail closed electric circuits, and what I 
observe both in galvanic as well as in dynamo circuits 
helps me to understand what happens when a Leyden 
jar discharge takes place through a metal path ; and, 
further, as all knowledge reacts I have been able to 
clear up in my own mind certain difficulties in con- 
nection with the transmission of rapid alternations 
through conductors by studying what is observed 
when Leyden jars are discharged through metal paths. 

Now, I dare venture to assert that neither Sir William 
Thomson nor Prof. Lodge will take upon themselves 
to say, in clear unambiguous language, that I am wrong 
in attributing the spark seen at B to current developed 
in the conductor during the act of demagnetisation, 
and in saying, as I do, that this spark arises simply 
from the completion of the circuit through the short 
air space that separates the metallically disconnected 
ends of the wire loop; but at the same time, if the 
truth be told, these two distinguished physicists would, 
I believe, do almost anything rather than admit the 
soundness of my conclusions, for to do so would be 
tantamount to admitting that I have successfully 
stormed an important stronghold of the newer theory. 

Prof. Lodge says in his communication that the 
current of a Leyden jar is very strong whilst it lasts, 
but he gives no reasons why it isso, and in such matters 
as these the writings of Prof. Lodge and those of mine 
contrast very strongly ; what he has put forward simply 
as a statement I have demonstrated, and I believe I am 
the only physicist who has ever undertaken the task of 
doing so. I have shown the connection that exists 
between ordinary Leyden jars, decomposition cells, 
plating baths, storage batteries, and voltaic cells, and I 
have pointed out that a charged Leyden jar is fairly 
comparable to a voltaic couple whose internal resist- 
ance approaches the infinitely great, and yet, for reasons 
developed in my articles, a Leyden jar discharge com- 
ports itself during an infinitely short interval of time 
as a voltaic cell whose internal resistance approaches the 
infinitely small. Men such as Faraday considered 
themselves to be simply students somewhat older in 
experience than their pupils, and their efforts were 
directed to setting their pupils thinking ; but all this 
has been changed since certain mathematical physicists 
have claimed to be the authorities in electrical science. 
In place of reasoning, we have authoritative statements 
from scientific gods, and it is considered the rankest of 
heresy to question in any way the sensational utterances 
they from time to time thunder forth. 

Now, my contention is that I have fairly analysed 
Prof. Lodge’s so-called alternative path experiments ; 
and I say that these experiments performed by himself 
demonstrate, as clearly as experiment can demonstrate, 
a scientific fact that Leyden jar discharges pass through 
the mass of a conductor. I further say, as I have 
already stated in my criticism of Sir William Thomson’s 
paper, that what was observed when a cold cylindric 
iron frame, forming two paths for the alternations to 
pass through, was placed in the electric welder, did not 
suggest in any way a crowding of currents in the outer 
skins. 


* Reasons have been given at length in the course of the 
articles, and I have connected, by consecutive reasoning, all that I 
have published, 
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The communication of Prof. Lodge, published in 
Industry, has reference to my criticism of Sir W. 
Thomson’s paper, but he passes wholly unnoticed the 
experiment I laid the most stress upon, as bearing more 
directly on the matter at issue, viz., the crowding of 
transient currents in the outer skins of conductors ; and 
now Prof. Lodge expresses surprise at my taking excep- 
tion to his having done so. In my articles I have 
analysed self-induction, and I have pointed out that on 
the assumption that my explanation is the true one, the 
inertia resistance of iron should become reduced after 
a red-hot temperature has been reached. I believe I 
am right in saying that no one but myself has hitherto 
given thought to this matter, and I have not yet had an 
opportunity of verifying it. Prof. Lodge now says it is 
so, no reasons are given, and I am not credited with 
the suggestion, but the giving me any scientific credit 
is what he and those brother professors of his, who not 
so very long ago opposed me in the law courts, are evi- 
dently very unwilling to do. Sir William Thomson, 
in the Court of Sessions, Edinburgh, took credit to 
himself for having become possessed of a shunt ma- 
chine in 1880. He said that next to nothing was known 
of such machines at that period, and the burden of the 
song sung by the three professors was that as they them- 
selves knew very little indeed about shunt machines 
even in 1880, how was it possible for Mr. Varley to 
design an advance on such machines in 1876. 

It is no good pummelling straw, as Prof. Lodge 
remarks, and the leading horses to a stream if they do 
not desire to drink is about as useless. The fact that 
the ELECTRICAL REVIEW, in which the communication 
of Prof. Lodge appears, also contains the judgment 
lately given at the Court of Appeal at Edinburgh in the 
compound winding case, I hail none the Jess that it is 
purely accidental. My claims as a discoverer, which cer- 
tain of our mathematical physicists have been doing their 
very best to ignore and to spirit away, have now been 
triumphantly sustained in two law courts. The judg- 
ment given in the Court of Sessions declared the 
evidence of certain highly-distinguished professors to 
be neither reasonable nor fair. The Court of Appeal 
has confirmed this judgment and expressed its surprise 
that a number of able and distinguished men “ should 
have been persuaded ” to give the evidence they did. 

I have no desire to prolong this discussion. I shall 
repeat, as soon as I am able, the accidental experiment 
of Lord Armstrong, to which Sir William Thomson has 
imparted so much importance; but I think it quite 
possible that in the mean time we may have promul- 
gated some more of what Prof. Lodge has so happily 
termed ‘‘ unique corrections of formule.” 


GAS WORKS AND ELECTRIC LIGHTING. 


AT the annual meeting of the North British Association 
of Gas Managers, held at Perth last week, Mr. S. Stewart, 
in the course of his presidential address, said :—Having 
had the experience of supplying a section of Greenock 
with the electric light for a couple of years, I am able 
to speak somewhat confidently of the possible results 
ofa gasworks furnishing electriclighting. In Greenock, 
I may explain, we fitted up two dynamos, each equal to 
100 incandescent lamps of 20 candle-power ; and they 
were driven by a turbine water-wheel and gearing. 
Only one dynamo was run at a time; but both could 
have been worked if there had been a demand for 
the light. The plant was erected on ground belonging 
to the Water Trust some two miles from gasworks ; 
and it was complete in all respects and provided with 
necessary testing apparatus. Some 25 incandescent 
lamps were employed in the streets—being put into the 
ordinary gas lanterns ; and part of a sugar refinery was 
fitted up with 85 incandescent and two arc lamps. The 
whole of the mains and cables were carefully laid under 
skilled supervision, and worked with entire satisfac- 


tion. During summer only one man was employed ; 
but in the winter months another was taken on 
during the daytime, renewing and repairing the lamps, 
&e. Something like 1,000 yards of cable and 2,500 
yards of wires were laid, including branch services to 
lamps, all put underground. The wires were double 
lead-covered, having high insulation, safety fuses, and 
distributing boxes. The district lighted outside the 
Water Trust ground was about 300 yards long by 100 
yards wide. The total outlay on plant was £1,630 ; 
wages and working expenses came to about £150 per 
annum, exclusive of interest, depreciation, cost of super- 
vision, and power. Had these been included, as in the 
case of gas supply, the expenditure would have been 
three times this amount. The sugar refinery was fitted 
up by the proprietor at a cost of upwards of £200 for 
the 85 incandescent and the two are lamps. They paid 
the Gas Trust about £100 perannum for the supply of 
electricity, and 10s. per week to a man for looking after 
their lights. The expenses for one year, as estimated 
by the proprietor—including 5 per cent. on the outlay 
for wires and lamps, the renewal of the lamps and 
carbons, the payment to the Gas Trust, wages, &c.— 
amounted to £175; while their gas account for the por- 
tion of refinery lighted by electricity came to about 
£125, Finding, after a second year’s experience, that 
their expenses were increasing, they decided to give it 
up and return to gas lighting. The Greenock Police 
Board, objecting to go on incurring an annual outlay 
for the few remaining lamps, stopped the experiment. 
If they could have induced parties to fit up a number 
of lamps equal to the full power of the dynamos and 
plant, their yearly expenditure would not have been 
proportionately increased; that is to say, supposing 
consumers fitted up the plant within their premises, 
and maintained it and attended to the renewal of the 
lamps. It is evident that the electric light cannot be 
supplied at anything like the cost of gas. Gas is the 
light of all classes of consumers; but the electric 
light, from its excessive cost, can only be the luxury of 
the rich. 

As to the advisability of gas companies furnishing 
the electric light, it must be borne in mind that, from 
the expensive nature of the plant required, the capital 
necessary to supply a whole town would be so great 
as to prevent this being done ; and all that an electric 
light company would do would be to select those parts 
of a town where there were shopkeepers willingto use 
it for advertising purposes, or whose stocks were such 
as would be injured by the products of combustion or 
the heat of gas, or where there were wealthy people 
willing to have the light for the novelty of the thing. 
Where gas is sold as cheaply as it is in most towns, 
there is no risk of the general adoption of the electric 
light. The introduction of the light must be so gradual 
that the natural increase in the consumption of gas 
which takes place in most towns would prevent its 
effect on the demand for the older illuminant being 
injuriously felt. 

There is no part of a gasworks plant that can be 
utilised for the production or supply of electricity. 
The cost of laying cables from a gasworks to the locality 
proposed to be supplied would, in most cases, be so 
large that it would be necessary to erect plant in the 
immediate neighbourhood of the district. Ifa gas 
company were to take in hand the supply of the electric 
light it would necessitate putting capital into a new 
business having special plant and skilled labour, and 
supervision entirely different from a gas business. In 
order to make it pay active competition with the gas 
business would be needed ; and one need hardly add 
that this can scarcely be done by those who find it 
requires all their energies to make gasworks pay, and 
at the same time provide a cheap and efficient light. 
In my opinion the supply of electricity should be left in 
the hands of those companies who specially take in hand 
such work, and gas companies should no more trouble 
themselves with it than they would with the supply of 
oil to those who prefer to burn this illuminant instead 
of gas—oil being a much more active competitor than 
electricity. 
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EDINBURGH EXHIBITION. 


(Continued from page 41.) 


French Electrical Court.—The interesting collection 
of exhibits from the Paris Exhibition, for which the 
French Electrical Court was specially erected, was 
open for inspection for the first time on the 10th 
July, and is now almost complete. One side of 
the building is wholly occupied by the exhibit of the 
Société Générale des Téléphonegs, consisting of a very 
fine collection of instruments, cables, and exchange 
switchboards. The Administration des Postes et Tele- 
graphes also contributes a number of instruments and 
specimens of the different cables under its jurisdiction. 
The Northern of France Railway Company have laid 
down rails upon which is shown the manner of working 
railway points electrically, and they also exhibit an 
electrical capstan for working waggons and turn- 
tables. M. Clemancon shows his distribution boards 
and other specialities for theatres, as fitted by him in 
five of the Paris houses. There is also to be seen here 
a section of the Canalisation Electrique Crompton. 
The Société Cance show a variety of arc lamps ranging 
from 50 ampéres to six, as well as a number of switch- 
boards. The Cance lamps are also to be seen lighting 
the stand of Messrs. Prentice, Napier & Co. (No. 30). 
Messrs. Cauderay & Frager have a number of Frager’s 
patent electricity meters suited to various require- 
ments. M.J.0O. Mouchel is an exhibitor of his high 
conductivity copper wire already made well-known in 
this country by his agents Messrs. Davis and Timmins. 
Amongst the other exhibitors are Ch. Mildé (bells, 
indicators, telephones), Richard Fyéres (electrical and 
other self-recording scientific instruments), Société 
Gramme (dynamo, cables), Sautter-Lemonnier (search 
light). 

Telpher Railway.—As stated in a former issue this 
line was opened on the occasion of the visit of the Lord 
Mayor of London last month. It has been constructed 
by the Electrical Engineering Corporation (not the 
Electric Construction Corporation as erroneously 
printed in our former reference). There are now two 
trains running, each consisting of 3 carriages, and each 
carriage is constructed to hold six persons. On the 
occasion of the visit of the Institution the electric 
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fitted with MHartnell’s patent automatic expansion 
gear. The machine gives 110 volts and 163 amperes 
at 960 revolutions. 

The magnets are made of the softest annealed 
wrought iron planed all over, and the spindle is 23 
inches in diameter, running in bearings of ample 
length. The commutator is exceptionally large and 
specially suitable for continuous running. The brush 
adjustments are novel and very convenient. This 
machine lights up the stand by some 30 16-C.P. lamps 
and 6 of 100 C.P. each. It also lights up two adjoining 
stands by an additional 140 lamps. 


It also supplies current to a second dynamo or motor 
which is placed alongside. The output of this latter as 
a dynamo is 110 volts, 109 amperes at 1,000 revolu- 
tions. The current is taken from the dynamo to a 
distributing switchboard placed on the right hand side 
against the wooden partition. This switchboard com- 
prises three main switches, Hartnell’s patent compound 
multiple brush contacts, each intended for about 120 to 
140 ampéres. It is fitted with voltmeter and variable 
regulator together with ammeter and short circuit plug. 
This board is so arranged that any one of three dy- 
namos can be put on to any one of three circuits, but 
the switches are so arranged that it is impossible for 
an unskilled man to short circuit one dynamo with 
another. 

On the other side is placed a motor switchboard as 
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railway on the overhead conductor system, in course of 
construction by the same Corporation, was not ready 
for business, but it is now running. 

No. 70.—Mr. Wilson Hartnell shows one of his 
latest type dynamos of 18,000 watts, driven by a 
horizontal steam engine, of Marshall, Sons and Oo., 


used in the transmission of power. Both these boards 
are of the highest class of work and the principle is 
one which cannot but commend itself to the trade 
generally. We illustrate a three circuit board made 
on the same principle as the switchboards actually 
shown. In this case the installation is composed 
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of one dynamo only, and the circuits have about 120 
ampéres on each. 

No. 43a.—Smythe and Payne, Glasgow.—This exhibit 
contains specimens of electrical fittings manufactured 
by Messrs. Fowler, Lancaster & Co., of Birmingham, 
for whom Messrs. Smythe and Payne are agents in 
Scotland. There are removable fuses, double and single 
pole, where the fuse is attached to a short bar of porce- 
lain which can be lifted in and out of the clips which 
form the contacts, also wall connectors, ceiling roses, 
switches of different patterns, fuse boxes, bell 
pushes, &c., and specimens of Messrs. Smythe and 
Payne’s new attachment cut-outs. 

In this cut-out the heating effect of the current is 
employed without the necessary fusing of a wire, the 
device consisting of a mechanical contrivance for break- 
ing the circuit controlled by a spring weight or other 
force, and held in check by a cord passed round a bare 
conductor carrying the current. This cord is made of 
a material that is readily charred or rendered brittle by 
the action of heat, so that when the conductor round 
which it is passed becomes heated by an excess of 
current this attachment cord gives way, allowing the 
mechanical contrivance to come into action and break 
the circuit, 

As will readily be seen there is hardly any limit to 
the different patterns and designs in which this cut-out 
can be made. A few of them are shown in the figs. 
1, 2 and 3, taken from photographs of those exhi- 
bited. 


In fig. 1, which is a narrow or beading pattern, 
suitable for branch circuits, the current enters at T,, 
passes by the contact holder, H,, along the bar, B, to the 
holder, H,, thence along the conductor, C, and out at 


the terminal, T,. The attachment cord, A, A, is passed 
round the conductor, C, and holds in check the spring, s ; 
when it is burnt through by the heating of the conduc- 
tor it allows the spring to come into action and pull out 


the bar, B, from the contacts, H, and H,, thus breaking 
the circuit. 

In fig. 2 the contact bar, B, is knocked out by the 
hammer, H, when there is an excess of current. The 
hammer is held up by the cord, A, attached to a peg and 
passed round the conductor, C; when the cord is charred 
by the heating of the wire the hammer descends under 
the action of the spring, 8, and knocks out the bar from 
the contact holders, P, and P,. 


E14. 3. 


In fig. 3 is shown a special form of toggle pattern 
where the holders are held together by two ebonite 
rods, E, E, and fitted into spring clips, L, L, fastened to 
insulators on the wall. The cut-out can then be 
removed without touching any of the metal parts, and 
another one ready fitted with a cord immediately inser- 
ted in its place, or the cord renewed and the same one 
replaced ; this form is suitable for a main cut-out on a 
high potential circuit. This pattern, like most of the 
others, can be fitted with small hooks on the toggles 
and bar, so that cords can be kept ready tied for inser- 
tion in the cut-out immediately after one has given 
way. 

The cut-outs are also made with mercury cups, into 


- which a metal bar dips and makes contact in the usual 


way; this bar is secured to a lever controlled by a 
spring or weight at one end, and held down by an 
attachment cord passed round a conductor carrying the 
current into the cups. When this cord is charred and 
gives way the spring, or weight, tilts up the lever arm 
lifting the contact bar out of the cups. 

The device is also applied to switches themselves, so 
as to do away with the necessity of a separate cut-out. 
Almost any form of switch can be thus rendered auto- 
matic, 80 as to cut off the current if the latter becomes 
excessive. 

After numerous experiments it was found that a gut 
or horsehair cord made the best attachment. Other 
materials were tried, including jute, flax, hemp, silk, 
leather, cotton, &c. The materials prepared to resist 
the action of water and used for fishing lines were also 
found to make good attachments. As the gut cords are 
stronger for their size than the majority of others, they 
are more suited to stand the constant strain of a spring 
or weight. 

As the wire does not fuse, it will be seen that the 
same wire can be used over and over again, provided 
that the cut-out goes off with the same current each 
time ; repeated experiments have found this to be the 
case, the wire can thus be permanently soldered down 
on to the switch or cut-out, thus avoiding two screwed 
contacts. 

A platinum wire forms the best conductor, as it does 
not oxidise, and since it can be used permanently, the 
disadvantage of its expense is toa great extent over- 
come. ; 

Where the lead consists of more than one strand, one 
or more of the strands can be removed, and the remain- 
ing ones fastened down to the cut-out to form the con- 
ductor, thus doing away with another screw contact, 
and avoiding the necessity of a separate wire for the 
cut-out ; even a single wire can be thus employed by 
filing away some of the conductor where the cord 
passes round it so as to allow that part to become heated 
before the other parts of the circuit. 

In all the experiments conducted, the cord was never 
seen to catch fire, even when the wire reached redness 
before the cord was burnt through, as was the case 
where some fine wires were tried in connection with 
coarse strings, 
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The advantages of this form of cut-out and combina- 
tion switch are briefly as follows :— 

It does not require the wire to be renewed every time 
the cut-out goes off; this renders it useful for ship 
lighting where string or tackle of some kind is always 
procurable, which is not the case with fuse wire of the 
exact size required. 

A cord is asimple thing which can be tied by anyone. 
A considerable number of screwed contacts are done 
away with, especially where the lead itself is employed. 

White hot wires with sputtering of molten metal is 
done away with. There is less chance of a wire being 
inserted, which is too large or too small, thus altering 
the “ go off” point of the cut-out. 


EXPERT TESTIMONY AGAIN. 


REPORTS on the working of electric tramways are 
always interesting and serve a useful purpose when 
drawn up by experts who are thoroughly acquainted 
with the subject. Two things are essential for the pur- 
pose of arriving at a logical conclusion as to whether a 
new system is as good as, or better than anything that 
has been done before in a given direction, viz.: Prac- 
tical experience, and a knowledge of what has been 
achieved by predecessors. Sometimes an “expert ” has 
either not the time to make himself acquainted with 
the state of the Art, or the remuneration is not sufficient 
to allow of the necessary sacrifice of time ; under such 
circumstances it is prudent to refrain from making 
comparisons. Last week we published a report on the 
Lineff system, written by Mr. Kapp, who is a great 
authority on dynamos and transformers, but who, un- 
fortunately, displays some lack of understanding in 
matters appertaining to electric traction. Mr. Kapp 
has evidently had no experience in this line, nor dves he 
seem'to be acquainted with the statistics published in 
papers read before scientific societies, particularly those 
of A. Siemens, Captain Douglas Galton, A. Reckenzaun, 
F. Sprague, Dr. Bell, Dr. E. Hopkinson, O. T. Crosby, 
and others. From these he might have learnt a good 
deal about the energy required for propelling tram- 
cars ; this, with well-constructed appliances, amounts 
to between 5 and 8 H.P. on each car of the ordinary 
pattern ; but at the generating station, from 10 to 16 
H..P. is necessary for successful operation, and it is the 
same whether overhead: conductors, underground con- 
ductors, or storage batteries are used. Referring to 
‘‘economy of working,” Mr. Kapp states in his report 
that :. “to. propel the same car by storage batteries 
would require an additional weight of 3 to 4 tons, at 
an expenditure of about 12 horse-power. Making due 
allowance for loss of power in charging and dis- 
charging cells, I find that the total amount of steam 
power required at the station would, with storage cars, 
be about double that required by the Lineff system.” 
We should like to know where, and how, Mr. Kapp 
learnt that 3 to 4 tons of cells are necessary, for, asa 
rule, about half this weight is used ; also, how he ascer- 
tained that storage cars require double the steam power ? 
Surely the toy line, 75 yards long, constructed by Mr. 
Lineff, did not reveal such data, for the Lineff system 
certainly does not contain conductors of infinitely 
small resistance, nor does it remove the effects of gra- 
dients, and, least of all, does it exclude the possibility 
of leakage ; thus the estvmated 74 H.P. per car will be 
found a long way below the mark when aline ona 
practical scale has to be planned, and we would advise 
the consulting engineer to double this figure in future, 
otherwise he will jeopardise the whole business. It is 
admitted that the power required to energise and pro- 
pel the electro-magnet on the Lineff car involves an 
extra expenditure of 4 to ? H.P., therefore it may be 
assumed, all other conditions being similar, that this 
system is that much less economical than many other 
existing electric tramways. 

The Lineff method of working with closed conduits 
is in itself ingenious and sufficiently meritorious ; but 


notwithstanding Mr. Lineff’s long letter to us, and Mr. 
Kapp’s report (mainly appendix), we do not anticipate 
that any sane person will consider that it solves the 
problem of electric traction. Professional opinions on 
toy lines are now, we are thankful to say, almost things 
of the past, and we look in these days for results ob- 
tained from actual work on a large scale ; we are glad, 
therefore, to learn that the Lineff method of working is 
now considered ripe for practical application. 

On the insulation resistance of underground conduc- 
tors and the properties of insulating materials, Mr. 
Kapp probably would not pose as an authority ; yet, 
he says, that “if the mechanical strain had developed 
cracks in the bitumen, there would have been suffi- 
cient time for water to percolate in the interval 
of 26 hours which elapsed between the two resist- 
ance tests.” Now this is an opinion to which our 
readers may attach whatever value they please, while 
we proceed to give an example of actual practice. Some 
years ago, a genial American invaded this country with 
an insulating material and a method of laying under- 
ground wires, which he thought would revolutionise 
those in use. The insulator was not bitumen, but it 
served the same purpose and was employed in a similar 
manner. Our friend secured a contract for laying 
about half a mile of his underground system, some 60 
wires being embedded in a trough containing his 
material. 

The section was laid in summer, and for afew weeks 
all went right merrily. Not a fault could be found on 
any of the wires during a series of daily tests, and the 
inventor was in high glee and predicted that the same 
happy state of affairs would obtain at the end of as 
many years. Unfortunately heavy rain soon ensued 
and lasted, off and on, for a considerable period, and in 
the course of several more weeks its effects were felt. 
First one wire fell off in insulation, then another, and 
before 6 months had elapsed every wire contained in 
that section had gone bad. The result was entirely 
due to water lodging around the insulating material 
and in due course finding its way to the wires, and 
this, it must be borne in mind, was in a solid block of 
material, not in a tube or channel. We might instance 
numerous other examples, but enough has been said to 
show that in matters of this kind one must await events 
and not jump to conclusions on the strength of a day’s 
experience. 


ST. PANCRAS VESTRY. 


Ar a meeting of the vestry held on Wednesday, the report of the 
Electricity Committee was presented for discussion, with the fol- 
lowing recommendations attached :— 

1. That the seven tenders herein mentioned be accepted. 

2. That during the adjournment of the vestry yotr committee 
be empowered to clear the site. : 

83. That the committee be empowered to accept the guarantee 
for each contract, and to prepare the necessary bonds. | 

4, That the Finance Committee be instructed to draw a cheque 
to the order of Prof. Henry Robinson in accordance with the terms 
agreed upon between the vestry and Prof. Robinson, dated 
November, 1889, amounting to £994 12s. 

5. That a cheque be drawn in favour of Dr. Hopkinson, Presi- 
dent of the Institute of the Electrical Engineers, for £105, for 
services rendered as consulting engineer. 

6. That a cheque be drawn in favour of Mr. W. H. Preece, elec- 
trician to the Post Office, for £52 10s., for his advice and report 
upon the plans, specifications and tenders received. 

Mr. Swxet, in moving their adoption, observed that it was not 
proposed to use high tension currents. With regard to a report 
that the light had been tried in the clearing house of one of the 
railway companies, and had turned out a failure, he said the com- 
mittee had waited on the chief of the department, who informed 
them that the experiment with both the are and incandescent 
lamps had been in every way satisfactory, and that a committee 
was sitting to see whether the light should be made permanent. 
It was said that the vestry ought to arrange for the lighting of 
the parish with some public company; but in that case, they must 
be prepared to waive their rights for a period of 42 years. As 
sensible men, they would accept their committee’s report. Motive 
power, which companies in London were not making provision for, 
was provided for in their installation. The committee had had 
very elaborate specifications and estimates made. Forty-five 
tenders had been received, and not the lowest merely had 
been accepted. They had as far as possible, placed them- 
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selves in actual communication with the manufacturers. 
The original amount estimated, £60,000, had not been ex- 
ceeded, notwithstanding that the price of material—copper 
for instance—and of labour had risen considerably. The com- 
mittee had been in communication with the Westinghouse Com- 
pany, which held the patent for the 3-wire system, and although 
it was proposed to pay £800 or £900 for it, it would enable the 
vestry to save considerably. When it was suggested that Dr. 
Hopkinson was himself interested in the 3-wire system the com- 
mittee took the plans and specifications to Mr. Preece for inde- 
pendent advice, and, in Mr. Preece’s opinion, which was appended 
to the report, Prof. Robinson’s installation was to be recommended. 
Replying to a member, Mr. Sweet further said that the buildings 
would be erected under Prof. Robinson’s superintendence, and 
that the price for the mains was inclusive of everything necessary 
for a complete installation. 

Dr. ForsyrH argued that if members would read between 
the lines they would see that Messrs. Hopkinson and Preece 
merely said that the continuous system was proper for transmitting 
the supply within the radius of half a mile, and that for over that 
distance the alternating system was the proper one. The speaker 
also said that the storage batteries would be a constant source of 
trouble. ; 

Mr. Sweet, in reply to Mr. Clements, said the report was agreed 
to on the 25th July. The reason that the printers were busy 
was the only one he knew of why it was not placed in the hands 
of members earlier. 

Mr. CiemEnts asked when it was put into the hands of the 
chief clerk. 

The Cuter CuEeRK said it had never been in his hands. 

Mr. Lampxix moved that the matter be adjourned until the next 
meeting of the vestry. He explained that he did so not out of 
opposition to the scheme which the vestry had pledged itself to, 
but because very few members had had time to consider the 
report. 

The motion was put to the meeting, and 23 voted for the ad- 
journment and 28 against. Four members hereupon demanded a 
division, the result of which was that 29 voted for the adjourn- 
ment and 26 against. A dispute arose as to whether any specific 
date had been mentioned by the mover, and 

Mr. Wiuson moved that the vestry meet on the following Wed- 
nesday, to consider the report of the Electricity Committee. 

Mr. Swxext said that to adjourn the discussion to the date of 
their next meeting, viz., the first Wednesday in September, 
would add considerably to the expenses for interest, &c. 

Mr. WETENHALL, as a member of the committee, thereupon 
tendered his resignation. 

Mr. Westacort said he had voted for the adjournment because 
he considered members should have an opportunity to con- 
sider a scheme which involved an expenditure ofbetween fifty and 
sixty thousand pounds; but he suggested that members should be 
asked to sign a requisition for a special meeting, to be held next 
week, to rescind the vote for adjournment, by which time every 

_-member would have been enabled to consider the report. 

This was agreed to, and in the meantime the vote to adjourn 
the consideration of the question to the second week in September 
would stand. ; 

' A letter was read from Mr Lazarus, resigning his seat'on the 
Electricity Committee, and shortly afterwards the proceedings 
ended. 


NOTES. 


St. Pancras Electric Lighting —We have received a 
copy of the Hlectricity Committee’s report adopted on 
the 25th ult. Doubts seem to have been expressed 
respecting the practicability of Prof. Robinson’s scheme, 
and Mr. J. E. H. Gordon appears to have gratuitously 
submitted a competitive plan. The committee, how- 
ever, places every faith in the ability of their engineer, 
and in this view they are upheld by the reports of Dr. 
Hopkinson and Mr. W. H. Preece. This we are pleased 
to see, for the committee states that the consideration 
of Mr. Gordon’s estimate was more or less forced upon 
its members. The following contracts, amounting in 
all to nearly £52,000, have been recommended :—Kirk 
and Randall, buildings; Babcock and Wilcox Co., 
boilers, &c. ; Willans and Robinson, engines, dynamos, 
&c.; the Electric Construction Corporation, switch- 
boards and batteries ; Mowlem & Oo., trenches for five 
miles of mains ; Clark, Muirhead & Co., conductors for 
five miles of private and 54 miles public lighting. We 
congratulate the committee, and also Prof. Robinson, 
upon the result of their joint labours, and the latter is 
doubtless more than satisfied that his elaborate scheme 
should meet with the approval, in almost every detail, 

_of such experts in electric lighting as Messrs. Hopkinson 
and Preece, 


Lighting in Breslau.—The town committee has de- 
cided to raise a loan of £50,000 for the purpose of erect- 
ing a central station. It is probable that the tender of 
Messrs. Siemens and Halske will be accepted. This 
project comprises the immediate erection of a station 
of 8,000 lamps capacity, with a view to an extension to 
a total of 30,000 lights. Continuous currents will be 
used in conjunction with accumulators. 


The Berlin-Warsaw Telephone,—A telegram from 
St. Petersburg states that a Franco-Belgian group of 
financiers has asked for a concession authorising the 
laying down of a telephone line between Warsaw and 
Berlin. The first two minutes’ conversation are to be 
charged 2 roubles, and the following minutes 25 per 
cent. less. If the Russian Government approves these 
prices, the telephone would, on the expiration of the 
concession, revert to the State. 


Paddington Lighting.—_-We understand that in the 
Paddington district there are to be between 5,000 and 
7,000 incandescent lamps in operation by October lst, 
supplied from the Manchester Square station. Firms 
contracting for wiring houses may take this as a hint. 


Adoption of the Electric Light at Barnsley.—At a 
meeting of the Town Council, on Tuesday, it was 
resolved to accept the tender of the Westinghouse 
Electric Company to light a portion of the borough at 
a cost of £17,800. 


New Central Station in Berlin.—The Kurfiirsten- 
damm Gesellschaft, in Berlin, will shortly commence 
operations at their new central station, which will 
supply current to light up the district of Grunewald. 
The glow lamps, for street lighting, will be arranged 
two in series. The total cost of the station, including 
plant and buildings, is estimated at £15,000. 


Milan Cathedral—A company has been formed in 
Milan for the purpose of electrically lighting the dome 
of the Milan Cathedral by a large lamp placed on the 
topmost portion. We wonder what the dividend will 
be if the company does not supply light elsewhere. 


The Lineff System of. Electric Traction.—We. are 
informed that the Lineff Electric Lighting and Trac- 
tion Syndicate, the sole proprietors of the English 


-and foreign patents, have received offers to. instal their 


System on several London and country tramways, and 
also in Paris, Brussels and Italy. A company. will 
shortly be formed, with a capital of several hundred 
thousand pounds, to execute the above orders. It may 
be mentioned as significant of the feeling of tramway 
companies regarding accumulator traction, that one of 
the directors of the North Metropolitan Tramway 
Company recently visited the Chiswick depdét, and ex- 
pressed himself highly satisfied with the working of 
the Lineff system. , 


Dynamos.—The dynamo described in our last issue, 
and referred to in a previous article, is the type now 
being manufactured by Messrs. Andrews and Preece, 
Limited, electrical engineers, Borough Mills, Bradford. 


Lighting of New Town Hall, Portsmouth.—The 
Portsmouth New Town Hall, which has cost upwards 
of £140,000, has a very complete installation of the 
electric light; tried a few evenings since it proved 
highly successful. 


Large Turbines—Messrs. Thomson, Son & Co., of 
Dundee, have just received an order for twin turbines, 
each developing 500 H.P., or combined 1,000 H.P. 
effective. One wheel of similar size has been at work 
for some years, and these two are supplemental. The 
type of wheel is parallel flow, largely on the lines of 
the Jonval turbine, and the fall is 20 feet. The drive 
is for a large textile factory abroad. , 
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Lightning Strokes.—In the Victorian Hlectrical and 
Telegraphic Journal we read the following :—The 
following short, graphic description of a lightning 
stroke has been sent us by Mr. James M‘Carter, of 
Congupna Road :—“ Last Monday night (3rd March), 
during thunder and lightning, without rain, I ‘cut 
out,’ and shortly afterwards was shocked by seeing the 
office apparently ablaze, and hearing a terrific report, 
similar to that of a gun, but much louder. I fully 
expected to find the whole front of the office smashed 
in, and could hardly credit, on examination, that the 
only damage done was several of the screw points of 
arrester fused. The point of one screw was flattened 
on to the centre plate, resembling a small coin. I 
scraped this off, and found there was an indent on the 
earth plate.” 


The Hub of the Universe again to the Fore.—The 
Boston Post, of June 14th, contains a long account of 
the improved system of the Union Electric Car Com- 
pany. Weare gravely assured that the devices of the 
Union Electric Car Company enable the storage bat- 
tery to be utilised with marked success, as experience 
abundantly proves. This electrical device, covered by 
broad patent claims, enables the battery to receive back 
a portion of its electrical energy while the car is in 
motion by converting the motor into a generator. 
Whenever the car is slowed, stopped, or is running on 
a downward grade, the motor generates a current that 
is conveyed back into the storage batteries and par- 
tially replenishes the loss of electricity entailed by pro- 
pelling the car up grades or onalevelroad. Tests have 
shown that on the Beverly road the maximum return is 
more than is taken out at any one time. This return 
current has never before been produced by a series- 


wound motor, and it is accomplished by charging the . 


field magnets from asupplementary battery. The com- 
paratively small amount of electricity required to run 
the cars of the Union Electric Car Company, combined 
with this process of automatic recharging while in 
transit, make the use of storage batteries perfectly 
feasible, while the weight of the car with the batteries 
in place is 1,000 to 2,000 lbs. less than the ordinary elec- 
tric car operated by the overhead system. The only thing 
to be done in England now that the Union Company 
recovers more than is taken out of the battery at any 
given time, is to seek permission to use the system. 
Holroyd Smith, Reckenzaun, Elieson, Lineff, &c., are 
not within miles of this result. 


Poole and White, Limited.—On Saturday last week 
the employés of this company took their first annual 
excursion. The party, which numbered over 30, met at 
the Elephant and Castle Hotel, Pangbourne, Mr. J. 
Tryon, the chairman of the company, presiding. The 
chairman, in proposing the toast of “The Firm,” re- 
ferred to the success which had attended their efforts 
during the first six months of their existence, and said 
it was due in great measure to the excellent esprit de 
corps of the employes. It was the desire of the direc- 
tors to establish a reputation for the excellence of their 
work, and to extend and increase their business and 
profits by legitimate trading, and not by means of mere 
financing, and he was pleased to see the way in which 
every one in the business did their utmost to attain that 
end. In coupling the toast with the name of Mr. 
White, he paid a graceful compliment to the ability 
and zeal with which Mr. White had devoted himself to 
the interests of the company. Mr. Heaver, who occu- 
pied the vice-chair, proposed the toast of “The Board 
of Directors,” to which Mr, Poole suitably replied. 


National Art Competition.—The exhibition of the 
works submitted for the National Art Competition, 
1890, by the schools of Art throughout the kingdom, 
was opened to the public on Monday last, and will 
remain open until the end of August. The works will 
be on view in the Enamels Gallery of the South Ken- 
sington Museum. The free days are Mondays, Tues- 
days, and Saturdays, when the museum is open from 
10 a.m. to 10 p.m. 


Royal Jubilee Exhibition, Manchester, 1887,—At 
the final meetings of the Executive Committee and 
Guarantors’ Council, held prior to their dissolution in 
December last, the following gentlemen were appointed 
trustees to hold the surplus funds until all outstanding 
claims were adjusted, and to hand the net balance over 
to the Whitworth Institute—viz., Sir Joseph C. Lee, 
Messrs. C. J. Galloway, Oliver Heywood, and William 
Agnew. <A meeting of the trustees was held last week 
at the secretary’s offices, 46, Brown Street, Manchester, 
when a final statement of accounts was submitted, 
showing the net cash surplus to be £41,942 18s. 11d., 
or, together with the value of certain assets not realised, 
and which have now been handed over to the institute, 
£43,492 18s. 11d. A cheque for this amount was 
drawn and handed to Mr. Oliver Heywood for pre- 
sentation at the meeting of the institute. The affairs 
of the exhibition were then declared to be finally closed. 


Lightning in an Engine Room.—The engine house 
containing the dynamos which furnish the Viceregal 
Lodge, Simla, with the electric light, was recently struck 
by lightning during a storm. At the time there were in 
the room two native workmen, with Mr. Jordan, the 
European superintendent. One of the men was struck 
down, but. was brought round immediately afterwards 
by a plentiful application of cold water; the other 
man did not fall, but received a severe shock. The 
lights in the engine house all went out, and the place 
was in darkness for a short time. Some pieces of mica 
used in the lightning guard were pierced, and the 
fastenings torn away. F 


The London Press and the Proposed Telegraph 
Subsidies.—The Leeds Mercury, in a recent issue, com- 
ments strongly on the fact that the London daily Press — 
has refused to publish a very important communica- 
tion deprecating the proposed subsidy to the Hastern 
Telegraph Companies. We think, with our contem- 
porary, that the incident reflects little credit upon 
British journalism. 


Improved Fluids for Primary Batteries.—-Mr. Theo- 
philus Coad has invented yet another fluid made of the 
following ingredients :—Nitric acid, mercury, carbonate 
of potash, carbonate of soda, bichromate of potash, 
sulphuric acid, common soda and water. A corre- 
spondent writes :—‘“ Where is the patent in this? It 
is as old as the hills.” 


Electric Light Undertakings,—In the new edition of 
the “Gas and Water Companies’ Directory,” published 
by Messrs. Hazell, Watson and Viney, an electric 
lighting section has been added, consisting of useful 
information relating to municipal authorities, com- 
panies, and private firms supplying electrical energy 
for lighting purposes. The following particulars are 
given of no less than 55 undertakings—name and town, 
address, date of formation, capital employed, system, 
capacity of works, price per unit, name of secretary, 
name of electrician in charge, and area of district sup- 
plied. The table appears to have been compiled with 
care, and the details given must be of interest to almost 
every one engaged in electrical business. 


Removal. — The business of telephonic engineers 
hitherto carried on at 26, Red Lion Square, under the 
title of The Electric Telephone Company, is removed 
to Hermitage Works, Richmond, Surrey, where it will. 
henceforth be carried on by Mr. Ernest J. Gillett. 


A Use for the Phonograph.— A use for Colonel 
Gouraud’s pretty toy has been found at last, and 
in Arthur Law’s new farcical play, “The Judge,” 
the cries of a real infant recorded by the Edison 
phonograph, on Monday, the 21st ult., are reproduced. 
The Stage has utilised from time to time most of the 
contrivances invented in the field of electric lighting, 
and its adoption of the phonograph adds still another 
instance of the manner in which scientific progress may 
be turned to profitable account in the World of Art. 
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Consulting Electricians, — It is very evident that 
some standard is necessary to which the consulting 
electrician can adhere, for the unwritten laws of 
professional etiquette seem quiteinadequate. It appears 
that there are several individuals in existence pro- 
fessing to give advice in electrical matters who are 
not averse to acting in amanner which should certainly 
bring them under the serious displeasure of the In- 
stitutes to which they belong. Whatcan be thought of 
any man who, when called in to advise a client who 
had already arranged to have his requirements carried 
out by a firm of electrical engineers, coolly says that 
he (the client) could effect his purpose more cheaply 
by allowing his professional adviser to hire his own 
men, and buy the necessary plant for completing the 
work ; and, as if this were not bad enough, he also accepts 
commissions all round from the firms who supply the 
goods. We are assured, on unmistakeable authority, 
that this kind of procedure is being practised, so, how 
can the bond fide technical expert, who is ready to give 
his impartial opinions for a reasonable fee, expect to 
stand a chance against men who undercut him in the 
way of payment for professional services, and make up 
the rest by commissions? One might think that the 
person requiring technical aid would be cute enough 
to see through malpractices of this nature, but it appears 
that such is not the case. 


Electric Railway Conduits,— We have received a 
letter from Henry James Peddie giving a descrip- 
tion and illustration of his “conduit rail” for elec- 
tric tramways. The communication is marked “ pri- 
vate,” yet he concludes by requesting us to notice 
his invention in the REVIEW. We can only say 
that the design is a very neat arrangement, with- 
out possessing much novelty, and that under more 
favourable circumstances we should probably have 
reproduced his drawings. As it is, we refer those in- 
terested to Specification 6359, 1890. 


Gas and Electric Lighting on the Continent.—The 
European Gas Company, which has always taken a 
place in the front rank of continental gas companies, 
during the past year only had an increase in their sales 
of gas of 15 per cent. Enlarging upon this at the 
meeting of the shareholders last month, the Chairman 
(Mr. H. McL. Backler), pointed out that this was the 
aggregate increase at all the stations, but in some cities 
the increase was more. At Havre, for instance, the 
increase was at the rate of 4 per cent., but it was a 
remarkable thing, he added, that at that station there 
was much more electric light used than at any other. 
This was not, however, the only instance, but he had 
observed the same thing in other continental towns. 
He saw that at Milan, the consumption of gas exceeded 
that of former times, although in no city in Italy with 
which he was acquainted was the electric light used to 
s0 considerable an extent. He remarked the same 
mae in connection with Vienna, Berlin and other 
cities. 


Varley’s 1876 Machine.—This dynamo, which was the 
rock on which the Anglo-American Brush Corporation 
split in the recent compound-winding case, is now to 
be seen in the Edinburgh Exhibition, and will no 
doubt be an object of the greatest interest to elec- 
tricians visiting the place. 


More Demonstration.—On Thursday last week another 
demonstration was given of the Lineff method of electric 
traction over the 75 yards of experimental track at the 
depot of the West Metropolitan Tramway Company, 
Chiswick. 


New Patents.—Mr. Swinburne has applied for a 
patent (see p. 142) apparently for five distinct objects. 
We have hitherto been under the impression that to 
make inventions valid it was necessary to confine a 
specification to one object only ; perhaps, however, the 
word “jellygraph ” is sufficiently comprehensive to in- 
clude all the rest. 


Dr. Duncan’s Motor.—Says the Hlectrical World :— 
“We are now enabled to give some details of the 
performance of the experimental machine (Dr. Dancan’s 
motor), which give it unquestioned place as one 
of the most remarkable developments of dynamo- 
electric machinery. It weighs 1,100 pounds, and in 
spite of the fact that its armature is solid cast iron, it 
developes 10 horse-power at the marvellously low speed 
of 90 revolutions per minute, and accomplishes this 
feat with an electrical efficiency of 92 percent. The 
commercial efficiency was not measured, but as only 
25 lbs. of iron are subject to hysterisis, and at a compara- 
tively low rate of reversal, the losses from this cause 
should be small.” How is it known that the motor 
actually developes 10 H.P., and why has the commercial 
efficiency not been calculated if brake tests have been 
applied ? 


The Ferranti Mains.—We hear that part of the main 
route of the London Electric Supply Corporation is up 
again in the West End, through the failure of the joints 
in the new Ferranti cables. 


“ The Telegraph Clerks.—We regret to learn that the 
application of the new scheme is attended with much 
delay and uncertainty. The vague and ambiguous 
notices posted in the Central Telegraph Department, 
to which we referred in a recent issue, have been with- 
drawn. Interviews with the officials do not seem to be 
productive of anything definite or satisfactory, and, as 
several points of vital interest to the staff are still un- 
settled, a policy of procrastination and mystery is not 
calculated to have a beneficial or conciliating effect 
on those interested. 


Tudor Accumulators.—The well-known manufactory 
of Messrs. Miiller and Einbeck, at Hagen, Westphalia, 
has been converted into a limited company, with a 
capital of £225,000. The entire capital has been taken 
up by the Allgemeine Elektricitits Gesellschaft of 
Berlin, Messrs. Siemens and Halske, and the vendors 
(Messrs. Miiller and :Einbeck), in equal parts. The 
chief office will be situated in Berlin. The Hagen 
firm, which manufactures the Tudor accumulator, 
appears to have been very successful commercially, and 
a German contemporary states that the reason why the 
Berlin houses have joined it is for the purpose of 
expanding an existing and prosperous business rather 
than have to enter into competition with it. 


The British Association. We have received a cir- 
cular containing the names of members of the various 
local committees, and the arrangements for excursions, 
to which special attention will be paid at the forth- 
coming visit of the association to Leeds. 


Dissolution of Partnership.—The partnership be- 
tween Messrs. W. D. Ramsay and Cecil Walker, 
electrical engineers, at No. 1, Prince’s Mansions, 
Victoria Street, Westminster (Ramsay and Walker) has 
been dissolved by mutual consent. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Western Counties and South Wales Telephone Com- 
pany, Limited.—At an extraordinary general meeting 
of this company, held at the Grand Hotel, Bristol, on 
the 30th May, the following special resolution was 
passed :—“* That the articles of association be altered 
as follows: (a.) By striking out the word ‘United’ 
wherever it occurs in Articles 38, 39, 74, 83 and 93, and 
in sub-clauses of Article 71, and substituting the word 
‘National’ therefor, and by striking out the figures 
£30,000 in sub-clause (A) of Article 71 and substituting 
£50,000.” The resolution was confirmed on the 27th 
June and filed July Ist. 


‘Qualification, 
‘annum each, with £50 additional for the chairman. 


- Leytonstone ; 
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‘The annual return, made up to the 13th June, was 
filed 26th July. The nominal capital is £400,000, 
divided into 200,000 preference shares of £5 each and 
300,000 ordinary of £1 each. The shares taken are 


‘20,000 preference and 281,197 ordinary. Upon 16,600 


preference shares the full amount has been called, and 
the full amount is considered to have been called and 
paid upon 3,400 preference and 281,197 ordinary. The 
calls paid amount to £7 6,233, including £10 paid on 20 
shares forfeited. . The unpaid calls amount to £6,777. 


New Cadogan and Belgrave Electric Supply Com- 
pany, Limited.—The registered office of this company 
is now situate at 91, Manor Street, Chelsea. 


Taunton Electric Lighting Company, Limited.—The 
registered office of this company is now situate at St. 
James Street, Taunton. 


NEW COMPANIES REGISTERED. 


Plymouth and District Pulsion Telephone Com- 
pany, Limited,—Capital £4,600, in £1 shares. Objects : 
To acquire a license of the patent rights granted to 
Lemuel Millett (1888, 9th June, No. 8,457) for improve- 
ments in a mechanical telephone known as the Pulsion 
telephone. Signatories : W. W. Ricksend, 200 shares ; 
A. Jackson, 40 shares; T. Emerson, 200 shares; A. 
Latimer, 10 shares, all of Plymouth; Wm. Square, 14, 
Portland Square, 200 shares ; F. A. Buckle, B.A., Stoke, 
200 shares. The signatories are to appoint the first di- 
rectors. Qualification, 100 shares; the company in 
general meeting will determine remuneration after 
10 per.cent. dividend has been paid. Registered 24th 
ult., by Sir Joseph Causton and Song, 9, Eastcheap. 


‘Edison Phonographic Toy and Automaton Com- 
pany, Limited.—Capital, £300,000, in £1 shares. 
Objects : To acquire certain patents for the application 
of the phonograph to dolls, toys, and automatic figures. 
Signatories (with 1 share each) : E. J. Cook, 28, Pelham 
Road, N.; J. Guthrie, Florinda Villa, Lancaster Road, 
F, B. Liley, 100, Sundmere Road, Clap- 
ham; J. H. Coulson, 76, Oakley Road, N.; S. Cooke, 
53, Chadwick Road, Peckham; EH. J. Newhbatt, 57, 
Cowley Road, Brixton; G. Bridgland, 8, Sparham 
Road, Brixton. The first, directors are Major-General 
Sir J. W. Campbell, Bart.; H. G. Hemmerde, T. H. 
Lambert, Col. A. D. Campbell,-and Louis Swaley. 
250 shares; remuneration, £250 per 


: Registered 26th ult. , by Collette and Collette, 2, Victoria 


_ Capital £5, 000, in £10 shares, 


MunsiOns. 


British Gas Lighting Improvement Company, 
Limited.—Capital, £160,000, divided into 6,000 prefer- 
ence shares of £5 each, and 130,000 ordinary shares 
of' £1 each.’ Objects: To carry on the business of 
mechanical, gas, and electric engineers and manu- 
facturing chemists in all branches. Signatories (with 
1 preference share each):—H. S. King, 65, Corn- 
hill; W. J. Wright, Montagu Mansion, W.C.; F. W. 
Clark, C.E., South Norwood Park; A.C. Trotman, 12, 
Thayer Street, W.; J. V. Miller, 39, Stockade Road, 
Clapham; A. Gooch, 69, Benthal Road, N.; G. 
Chandler, Woodford. The first directors -are :—J. 
Boustead, Malcolm Guthrie, H. Wollaston Blake, W. L. 
Hammack, and H. 8. King, C.I.E. Qualification, £100 
in shares. Remuneration, £200 per annum each, with 
an additional £100 for the chairman. Registered 28th 
ult., by Paine, Son and Pollock, 14, St, Helen’s Place. 


Mulholland, Maugham and Company, Limited.— 
Objects : To take over 
the business of R. M. L. Mulholland and B: Maugham, 
at Ferryhill, Durham, trading as Mulholland, Maugham 
and Co., and to manufacture and deal in apparatus and 
things required in connection with electrical engineer- 
ing, and in particular to construct and lay down cables. 
Signatories (with 1 share each): R. M. L. Mulholland, 
P. Mulholland, B. Maugham, T. Iseton, J. Sanders, all 


of West Cornforth; J. Parker, East Howle; J. W. 
Mulholland, Hatton, Warwick. The signatories are to 
appoint the first directors. Qualification, £500 in shares 
or stock ; the company in general meeting will deter- 
mine remuneration. Registered 29th ult. by Bell & Co., 
9, Bow Churchyard. 


CITY NOTES, REPORTS, MEETINGS, &c. 


Telephone Company of Austria, 


Mr. Henry Gréwing presided at the seventh ordinary general 
meeting of shareholders, held at the company’s offices, 53, New 
Broad Street, yesterday. 

The report states:—There has been expended on capital 
account a further sum of £10,155 11s. 10d. The gross receipts 
from all sources were £16,524 8s. 8d. After providing for all 
expenses, including £5,425 4s. 2d. for debenture interest and 
dividend on preference and interim dividend of 23 per cent. 
on ordinary shares, and £3,932 Os. 9d. for royalties and taxes to the 
Austrian Government, there remains a balance of £1,640 12s. 7d. 
which, with the amount £3,284 4s. 6d. brought forward from last 
year, leaves to the credit of profit and loss account for the current 
year the sum of £4,924 17s. 1d.; of this amount it is proposed to 
place £3,900 to reserve, and to pay a further dividend of 13 per 
cent. upon the ordinary shares (making 4 per cent. for the year), 
leaving £1,047 2s. 7d. to be carried forward tothe next year’s 
accounts. 

The Government trunk line between Vienna and Prag, which 
was alluded to in the last report, was successfully completed and 
opened for the use of the public towards the end of last year. 
The undertaking has proved a very great success, and, although 
the outlay to this company for new switchboards, &c., was con- 
siderable, we have reaped the benefit of a fair increase in the 
number of new subscribers joining the exchange system. 

The Austrian Government have now in contemplation the con- 
necting up of other towns worked by this company on the same 
terms as the Vienna-Prag line, 1.e., the Government constructs 
the trunk line and places the company’s exchange subscribers in 
communication with Vienna, the company having the indirect 
benefit of the increase of subscribers. 

In relation to the prolongation of the company’s concessions, 
the Minister of Commerce has fixed the month of October for 
opening the negotiations, which, your directors have every hope, 
will be of a satisfactory nature to the shareholders. 

The cordial and satisfactory relations of the Imperial-Royal 
Telegraph and Postal Authorities and of the municipal bodies 
with the company remain unaltered. 

The Chairman said the progress of the company had been 
satisfactory during the past financial year, and since the com- 
mencement of the current year a further satisfactory increase had 
taken place, as compared with the corresponding period, of 17,430 
florins. He congratulated the shareholders that the year under 
review was the first of the company’s existence in which it had 
been in a position to declare a dividend on the ordinary shares. 
It was not that no profits had been made in previous years, but 
that the necessities of the capital account had been so pressing that 
every penny of the surplus profits had had to be invested in extend- 
ing the business. They would now, he did not doubt, reapthe benefit 
of that policy. Their parent, the Consolidated Company, had now 
made arrangements to supply them with capital to any reasonable 
amount, He did not doubt that the negotiations pending with 
the Austrian Minister of Commerce, for the extension of the com- 
pany’s concessions, would have a satisfactory issue. He moved 
the adoption of the report and accounts, and to declare a eh ES 
on the terms of the report. 

Mr. Fitzgerald seconded the motion, which was carried unani- 
mously. Mr. R. E. Bateman was re- elected a director, and Messrs. 
Deloitte, Dever, Griffiths & Co. auditors of the company; and, 
with a vote of thanks to the board, the peocecdings came to a 
close. 


Elmore’s Patent Copper-Depositing Company, 
Limited, — 


A meEEtine of this company was held at Cannon Street Hotel 
on Monday. The Chairman (Mr. Carson), apologised for the 
absence of the president of the company. The directors were very 
glad to be able to meet the shareholders with an excellent record 
of progress, shown in the following report :— 

“Your directors have pleasure in submitting to you the annexed 
statement of the company’ s accounts for the period from the date 
of the company’s formation on January 18th, 1889, to J une 
30th, 1890. 

“In March last, the board disposed of the exclusive British 
license for the manufacture of wire to Elmore’s Wire Manufac- 
turing Company, Limited. The shares of this company (£2 each), 
were issued at a premium of £1, half of which, in addition to the 
sum of £75,000, went to our own company. The issue was made 
to about 500 applicants. A total sum of £105,000 has been re- 
ceived from the wire company, and, in addition, our own company 


~ has a further interest contingent upon the allotment later on O¢ 


the balance of shares of the first issue. Our own company holds 
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also, all the founders’ shares, which are entitled to one-half the 
profits after 20 per cent. has been paid to the shareholders of the 
wire company. The board regard these founders’ shares asa most 
valuable asset. It may here be stated that the wire company 
have received an offer from a strong group of Birmingham firms 
to take their whole output of wire spirals at remunerative prices. 

**The board recommend that out of the sums above-mentioned, 
an immediate distribution be made of 10s. per share, less income 
tax, which, with the interim dividend of similar amount paid in 
April last, makes a total distribution equal to 50 per cent. on the 
paid up capital for the period named. 

“ The sum of £20,000, being the estimated original value of the 
patents for the manufacture of wire, has been reserved, and will be 
invested or employed in the company’s business, as may be deemed 
most expedient. A further amount of £4,584 8s. 3d. is carried 
forward, after setting aside £35,000 for the second dividend 
referred to above.” 


BALANCE SHEET, 30th June, 1890. 


Dr. ene On 
To nominal capital— 

100,000 shares of £2’each £200,000, of which 
there has been issued 70,000 shares, fully 

paid + nas Lg asi “re 140,000 0 0 

», Sundry creditors... 50a AR 7,992 12 8 

», amount received on forfeited shares “A ay Zona. i. 
», balance brought forward from profit and loss 

account... ead See t, ate 39,084 8 38 


£187,584 10 11 


Cr. & Ss. de 
By purchase of patents (£100,000). Less amount 


reserved from sale of license (£20,000 80,000 0 O 
',, buildings, siding, and wharf Nao as 8,011 18 8 
» plant, machinery, loose tools, &c. sao) LIS SSOmriieed 
» furniture and fittings oH a2 ae es 199 3 8 
», sundry debtors on open accounts ae coe 391 0 4 
» Elmore’s Wire Manufacturing Company, 
Limited Ree aoe von rei. pied 2, LEE TOO 
» Sundry investments 1,600 3 0 
-,, cash at bankers 73,763 19 11 
», Stocks in trade— 
Raw material . aes nee a Ree 7,714 10 4 
Sundry stores... ee ae -. af 603 3 11 
», preliminary expenses Me rf 1,850 0 0 


a 


£187,584 10 11 


TRADING AND Prorrr AND Loss Account, from 18th January, 1889, 
to 30th June, 1890. 
Dr. £ Sree 
To sundry purchases, wages, and general charges, 
after deducting stock of raw material and sundry 


small sales... cae fe e Ax * 3,200 6 9 

»» maintenance of patents, legal, and professional 
charges ; aoe me adh an x. 465 5 6 
» rent, rates, taxes, and insurance ... don an 3806 2 6 
» income tax <,:. ~ ... Se oe bie oe 875 0 0 
“» Stationery, printing, and advertising ... ee 166° 291 
og rectors Tees |. = *..675 een hss Ae 2,082 7 0 
» balance carried down ot 77,825 1 4 


£84,920 5 2 


To interim dividend of 10s. per share, less tax, paid 


18th April, 1890 ... oe see cee wee =~ AR LZDSEOREO 
», directors’ percentage of profits under Clause 72 of 

Articles of Association A er ; A411 5am 
», balance carried to balance sheet ... 39,584 8 3 


£77,825 1 4 


Or. £ a de 
. By amount receivable to date in respect of sale of 
_ license to Elmore’s Wire Manufacturing Com- 

pany, Limited, less expenses of the formation 

of that company, (£103,928 5s. 9d.) ; deduct 

amount transferred to patents account (£20,000) 83,928 5 9 
», interest ea sas “r are od 785 O 5 
», transfer fees, &c, 206 19 0 


£84,920 5 2 


By balance brought down . £77,825 1 4 


The Chairman briefly referred to the various items specified in 
the report. He attributed the great profits made to the change of 
policy of the board. They would have been at work much sooner 
had they acted upon the original plan of having the works at 
Sheffield ; but they discovered that their process was capable of 
large development, and they would require a large amount of land 
in order that new work could be carried on alongside the parent 
company, and under the same management. With that view, they 
obtained a most suitable site at Leeds. The progress of the works 


was retarded for several weeks last summer by a strike in the 
building trade. Further delay in commencing work was caused 
after the issue of the circular to shareholders, dated February 3rd, 
1890, by the breakdown of the first engine supplied for the pur- 
pose of driving the dynamos used for depositing. The engine was 
supplied by a firm of the highest reputation, but had nevertheless 
proved a complete failure, no useful work having ever been done 
by it, and it was still incomplete in the hands of the makers, who 
had undertaken to replace it with an entirely new engine. The 
breakdown of this engine prevented the management for a period 
of several weeks from gaining the experience on a large scale with 
the plant and machinery in the first section of the works, which 
the board considered indispensable before committing the com- 
pany to further outlay of capital. The only difficulty experienced 
subsequently to the breakdown of the engine had been in obtaining 
perfectly balanced cast iron mandrels or cores for depositing tubes 
upon. The difficulty had now been fully overcome. The board, 
however, had now the pleasure to report that everything was pro- 
ceeding satisfactorily at the works. ‘T'wo new engines have been 
delivered, and have been working well for several weeks. The 
various patent appliances have been tested, and have been proved 
to work with the utmost regularity. The board consider that the 
promises held out by the inventors, both as to quality of material 
and cost of manufacture, have been amply fulfilled. Tubes and 
wire manufactured on a commercial scale by the company have 
been submitted to users and experts, and have given the utmost 
satisfaction, the results being in every case equal to those 
obtained from samples manufactured in the laboratory, and 
referred to in the prospectus. At the present time the 
state of the works is as follows:—Complete offices, labora- 
tory and stores have been provided. A workshop large 
enough for a 20-ton per week depositing plant has been 
erected and fitted with engines, machinery and tools. Engine 
power and dynamos have been provided for depositing 15 tons a 
week—hboiler power for 25 tons a week—and engine and boiler 


* houses, factory chimney, and copper melting furnace have been 


built on a scale sufficient for the whole works, and for eventual 
extensions up to 50 tons a week. In addition, a siding connecting 
the works with: the Midland main line has been made. A wharf 
has been constructed on the canal. The entire property has been 
walled-in and drained, and two cottages erected. Nothing now 
remains to be done but to complete the new depositing shed, which 
will turn out 15 tons per week, and to provide the necessary 
additional engine power, dynamos, and depositing tanks. The 
whole of the 20-ton per week depositing plant is in process of 
completion, and the first section, capable of turning out 5 tons a 
week, has been satisfactorily at work for several weeks. ‘The 
works are fitted with the electric light throughout, and an ample 
supply of copper purchased at prices considerably below the 
present market quotations has been provided. The demand for 
the company’s products is far in excess of this 20-ton plant, and 
the prices obtainable are most remunerative. Now that the work 
connected with preparing for the two exhibitions is over, the 
whole of the available plant is engaged in the execution of orders. 

Several shareholders were dissatisfied that there was not a 
sufficient sum placed to the reserve, and an amendment was pro- 
posed, which was, however, defeated. 

A shareholder commented strongly on the defective engine 
supplied, and considered there was little excuse. 

All the members of the board were re-elected, as were the 
auditors. 


Direct United States Cable Company, Limited.’ | | 


THe twenty-sixth ordinary general meeting of the company 
was held at Winchester House on the 25th ult., when the 
report (printed in our last issue) and balance sheet for the six 
months ending June 30th, 1890, were produced. 

The Chairman, Sir John Pender, K.C.M.G., said the revenue for 
the half-year, after deducting out-payments, amounted to 
£40,017 1s.; working and other expenses, including income tax, 
but excluding cost of repairs of cables, amounted to £17,616 5s. 8d., 
leaving a balance of £22,401 as the net profit of the half-year, 
making, with £8,318 brought forward from the previous half-year, 
£30,718 14s. 8d., which had been appropriated thus: interim 
dividend of 3s. 6d. per share for the half-year ending March 3lst, 
1890, amounting to £10,624 5s., and a proposed final dividend 
of 3s. 6d. for the half-year ending June 30th amounting to 
£10,624 5s.; transfer to reserve fund £8,502; balance forward 
£968 ; total £30,719. The revenue for the earlier portion of the 
half-year showed some falling off as compared with the correspond- 
ing period, the tariff being 1s. in each case, but in the latter 
months an improvement took place which more than recouped the 
previous falling off, and resulted in a small increase of £390. 
The reserve fund, after deducting £4,919, cost of repairs, 
and crediting it with £4,389, interest on investments, and 
profit on sale of securities, and with £8,502 transferred from the 
revenue account, amounted to £250,000. The investments were, 
as heretofore, considered to be worth more than the figure stand- 
ing in the balance sheet. At their last meeting he expressed the 
opinion that six months hence it would be necessary to draw 
special attention to the reserve fund. That fund had been drawn 
upon to some extent to supplement the company’s dividends, and 
to maintain the 33 per cent., which otherwise could not have been 
paid with the 6d. tariff. On the present occasion it would not be 
necessary to appeal to the shareholders in any way in connection 
with the reserve fund. It seemed to have turned the corner ; they 
had for the first time duing the last two or three years been 
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adding to instead of taking from it, until it was increased to a very 
nice round sum. By carrying out the principle laid down, of 
adding the interest to the reserve fund, and also such a sum as 
could be conveniently spared from the income, he hoped the com- 
pany would eventually be placed in a thoroughly independent 
position, and he believed it occupied such a position that day. He 
believed their cable stood ata very much lower cost than any 
other cable in the Atlantic, and that with this large reserve fund 
no other company could compare with it in value. Standing as it 
did at, comparatively, a very small price, it was, at any rate, just 
as good as any other cable in the Atlantic standing at three or 
four times the price. It was in such good order that the duplex 
system could be worked upon it. Practically, therefore, the com- 
pany had the command of two cables, and he was very pleased to 
say was doing its full share of the Atlantic traffic. As the pool 
was at present, there was an impression abroad that a single cable 
was a very dangerous investment. However, when he told them 
that the cable was one of seven in the Atlantic, they would under- 
stand that if the company’s cable became incapacitated for twelve 
months, it would not interfere in the slighest degree with the 
company’s income, as the other cables would be quite sufficient for 
the traffic; or if the company’s cable should be incapacitated for 
two years, the shareholders would still have an income, and even 
if it became incapacitated for three years, they would still have a 
small income. Let it be distinctly understood that if the company 
stood as a single cable, it was nevertheless guaranteed by six 
others. That was avery strong position to occupy, and, taking 
it in connection with the reserve fund, he looked upon 
the company’s cable as the cheapest in the Atlantic. A 
fault occurred the other day, it was very difficult to repair 
a fault under £5,000; and it was a consolation to think that 
these faults were not owing to any real decay of the cable, 
but were caused by the anchors of fishing boats. The direc- 
tors had done all they could to induce fishermen when they 
took up the company’s cable, to drop it; they had even undertaken 


to find them new gear, and in the past few years, although cables. 


had been broken in this manner, the company had received a good 
deal of consideration on the part of the fishermen. It had always 
been the directors’ policy when a break occurred, not to hesitate 
in sending out a ship, in whatever weather, to repair it, and the 
company had been singularly prompt with its repairs. The 
directors considered it to be the company’s duty to the pool to do 
a fair and full share of the work, and he believed they were doing 
their fair proportion of it at present. It was encouraging, if not 
so much so as he could wish, that at the present moment, with a 
shilling tariff, the company carried as many messages as it did 
with a sixpenny tariff. Still it was not earning the amount of 
money such a risky operation entitled it to; but he hoped that by 
some combination or arrangement material economies might be 
made which would enhance the company’s dividend. They must 
endeavour to work this out somehow—he was not prepared to say 
how. Still it was a magnificent property, and while it was neces- 
sary that these submarine cables should be efficiently worked, it 
would be a reflection on all concerned if they could not arrange in 
some way to give a fair return to their shareholders out of what 
had become a great political and commercial necessity. The 
directors would always bear in mind that a company like this 
should be just as well as generous. The pool was probably 
stronger than it ever had been. Regarding the Telegraphic Con- 
ference, he was pleased to say that while the company’s cable had 
not been very much under consideration, it had neverthless been 
fairly considered by the other companies, and its demands had 
been settled upon a basis which ought to be satisfactory to all. 
It had, at any rate, lost nothing by the conference. In conclusion, 
he assured the meeting that if by any possibility their old divi- 
dend of 5 per cent. could be recovered, they might depend upon 
the board doing its utmost to bring about that result. He moved 
the adoption of the report and accounts, and to declare a final 
dividend of 3s. 6d. per share, free of income tax, making with the 
interim dividend already paid, a total of 33 per cent. for the year 
ending 30th June, 1890. 

The motion was seconded by Mr. Ford, and unanimously 
agreed to. 

Messrs. Charles Meara and E. M. Underdown were re-elected 
directors, and Messrs. J. G. Griffiths, F.C.A., and John Sawyer, 
F.C.A., were reappointed auditors. 

A vote of thanks to the board, and one of sympathy with the 
chairman in his recent bereavement, were unanimously carried, 
and the proceedings terminated. 


Manchester Edison-Swan Company, Limited. 


Tue eighth annual meeting of the shareholders of this company 
was held on Monday at Manchester, Mr. V. K. Armitage, chairman 
of the company, presiding. 

The Chairman, in moving the adoption of the report, said the 
directors were not as satisfied as they might be with the result of 
the year’s operations. Instead of making something over 10 per 
cent., as they did last year, they had only made something over 
5 per cent. They had worked just as hard in making the 5 per 
cent. as they did last year in making 10. The real fact was that 
at this moment there was a manifest falling off all over the country 
in the demand for small separate installations. There was no 
doubt whatever that the electric lighting would increase enor- 
mously in the near future, but their strong impression was that 
the increase would be in lighting from central stations. Parlia- 
ment had been issuing provisional orders for central stations 
broadcast all over the country, and there could be no doubt that 


many people who wished to have the electric light were now wait- 
ing to see what would be the outcome of these provisional orders. 
Before they went to the expense of securing private plant they 
were waiting to see whether they could not draw their supply of 
electric light from a central station, as they did now in the case of 
gas. At the same time he had not the smallest doubt that in the 
near future there would be an enormous increase in the electric 
lighting industry, and with the experience the Edison-Swan Com- 
pany had had in this district, and with the name they had 
acquired for doing good work, he had not the smallest doubt that 
when the increase came the company would receive at least its fair 
share of the work that had to be done. : 
The motion for the adoption of the report was seconded by 

Mr. I. C. Waterhouse, and carried unanimously. : 
_ On the motion of the Chairman, seconded by Mr. Waterhouse, 
it was further resolved that the profit of £1,647 6s. be appro- 
priated to payment of a dividend at the rate of 5 per cent. per 
annum (£1,000), carrying forward the balance of £647 6s. 

Sir Joseph C. Lee and Mr. I. C. Waterhouse were re-elected 
directors of the company; and Messrs. Jones, Crewdson & Co. 
were reappointed auditors. 


The Edison and Swan United Electric Light 
‘ Company, Limited. 


Tue seventh annual report of this company (printed in our last 
issue) was presented to the shareholders at the meeting held in 
the Cannon Street Hotel, on Monday, the 28th ult., Mr. J. Staats 
Forbes presiding. 

The Chairman said it was one of the most embarrassing reports 
he had ever had to deal with. As it needed no apology, he was 
scarcely at home with it. He was old enough to remember when 
the meetings of the Edison and Swan were not quite of this 
character, because the results were not quite so satisfactory. Good 
wine needed no bush. The report itself was exceedingly brief ; 
the facts were chiefly to be found in the figures, which he would 
deal with somewhat generally. The important item, of course, 
was the profit and loss account, and the important part of it was 
that the balance to its credit, after making every fair and proper 
deduction, was the very ‘respectable one of £61,115 3s. 3d., 
enabling the company to devote it, if the meeting approved, to 
the full payment.of 7 per cent. upon the capital, and a very con- 


siderable contribution in respect of those years, which were sadly | 


too long, when, he remembered, there was. no dividend to pay. 
They knew that the dividend upon the ordinary stock to the 
extent of 7 per cent. per annum was.cumulative, i.c.,in the years 
when it was not secured by the profits any balance would be 
carried forward as a claim on the future. Last year was 
the first in which they had been able to devote a 
portion of the profits to wiping out arrears. This year 
he was happy to say they were able to devote a much larger 
sum for that purpose. Beginning on the debtor side, the stock on 
hand brought forward on the Ist of July, 1889, was 
£25,985 18s. 2d. He reminded honourable proprietors that the 
character of the business demanded that a very large amount of 
capital should be locked up in stock. These lamps were of great 
variety in form and power, and a great many people had very 
different ideas as to the voltages and the form they needed; and 
in order to be in a position to supply the demand, the company 
must have a very large and various stock on hand. On the 
opposite side of the account there was a very large increase— 
from £25,985 18s. 2d. to £56,266 8s. 10d: He would say at once 
that only a very small proportion of it was attributable to the 
increase in lamps, it having kept pace almost in arithmetical 
proportion with the increase in sales. A very large portion of the 
increase was due to purchases of platinum, which, with a certain 
amount of forecast, the directors had availed themselves of the 
opportunity of buying at prices which now, he feared, were very 
considerably exceeded. That platinum was carried into the 
account at cost price, and was held in reserve. In round 
numbers, that would account for some £25,000. The demand for 
platinum was increasing, and the supply did not appear to keep 
pace with the demand. Putting two and two together, the 
directors thought the price might go up, and had, therefore, laid 
in a considerable amount. For wages, purchases, &c., there was 
an item of £73,719 2s. 1d.; cost of conducting the business, 
£13,915 19s. 9d.; depreciation of plant, £1,838 17s. 9d.; and, on 
the other side, sale of lamps, fittings, &c., £118,865 15s. 1d.; 
interest on investments, £1,442 17s. 1d.; stock in hand already 
adverted to, £56,266; balance, £61,115 3s. 3d. The proposed 
appropriation was a very simple one. On one side was the 
balance of profit, £61,115 3s. 3d., and on the other what was 
proposed to be done with it. There was the dividend for the 
year ending 30th December, 1889, at 7 per cent. per annum, 
£12,371 14s. 7d. of which had been paid as interim dividend, and 
which amounted to £24,743 9s. 2d., and there was the claim upon 
the further profit. The accounts were kept from year to year, 
and the debt against each year wiped out, beginning with the 
more remote. The directors proposed to pay the balance of the 
cumulative preference dividend on the A shares, for the year 
ending 30th June, 1884, at the rate of 4 per cent., and that pay- 
ment not having exhausted the balance, they proposed a further 
payment on account of cumulative preferential dividend on the 
A shares at the rate of 4 per cent. for the year ending 30th June, 
1885. With that they had still £8,093 9s. 5d., which they pro- 
posed to carry to the reserve fund. Taking next the reserve 
capital account, there was no substantial alteration observable. 
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The capital was exactly as in the last account; the only figure 
affected was that under B shares. Those shares were entitled to 
one-fourth of the profits, after payment of a cumulative pre- 
ferential dividend of 7 per cent. per annum upon the A shares. 
The preferential cumulative dividend of 7 per cent. amounted, on 
the 30th June, 1890, to £110,609 17s., the balance amount 
remaining to be wiped out of future profits amounting to 
£26,257 5s. 5d. There were sundry credit balances, a reserve 
fund of £4,595 10s. 10d., which, if the shareholders confirmed the 
resolutions which would be presented to them as to dividends, 
would be further increased by £8,093 9s. 5d. On the opposite 
side of the accoint they had an item of £235,614 93. 34d., 
cost of patents, goodwill, preliminary outlay, loss on working, 
&c., as per last balance sheet. That had been from time 
to time subject to diminution by writing down realisation 
of property and so forth to the extent of £2,030 15s. 6d., 
against which there was a sum of £2,439 5s. 1d., as further expen- 
diture incurred in extension of works or other purposes only 
chargeable to capital, and the amount now stood at £236,022 18s. 10d. 
Then there was the item—amount of “ B” shares issued as per 
contra, £117,820. The shares referred to were those given to 
Mr. Edison and his friends as the value of their interest in the 
concern, They were deferred to the others, and some day—he 
hoped not a distant one—they would come in for a fourth of the 
profits of the undertaking, after paying 7 per cent. Other assets 
of the concern were:—Manchester Edison Swan Company, 
Limited, £100,000 “B” shares, at nominal cost, amounting to 
£12,000 ; freehold property, £33,306 9s. 7d.; plant and stock, 
£77,221 2s. 11d., including the large amount of £56,266 8s. 10d. 
referred to above; office furniture, £256 17s. 2d.; debtors, 
£15,203 15s. 11d.; investments, £27,500; and cash at banker’s 
and in hand, £31,563 Os. 6d. Not an inconsiderable amount of the 
company’s capital was that item of freehold property. That pro- 
perty of a going concern, embracing as it did, the lamp factory at 
Ponder’s End, which was bought very cheaply indeed, on which 
some money had been spent, and which was being extended from 
time to time, in order to meet a possible very great demand for 
lamps, was set down at the very safe figure of what had been spent 
upon it. The item, office furniture, was happily disappearing. 
The debtors included bad and good. The account appeared to be 
a tolerably satisfactory one, and the shareholders might feel 
assured that very liberal allowance had been made on all heads on 
the debit side, and that the balance was absolutely without 
charge in respect of any cutting down or holding back of respon- 
sibilities which the current revenue ought to bear. He moved the 
adoption of the report and accounts, and to declare the following 
dividends :—(a) At the rate of 7 per cent. per annum, upon the 
“A” shares of the company, for the half-year ending June 30th, 
1890, making 7 per cent. for the year ; (b) 4 per cent., in comple- 
tion of payment of arrears of cumulative preference dividend, for 
the year ending June 30th, 1884; and (c) 4 per cent., in respect 
of arrears of cumulative preference dividend for the year ending 
June 30th, 1885, to be distributed in accordance with Clause 87 of 
the articles of association. 

The motion was seconded by Mr. Leyland and carried unani- 
mously. 

Mr. Shelford Bidwell was re-elected a director,,and Messrs. 
Welton, Jones & Co. were reappointed auditors. 

The Chairman, replying to a vote of thanks to the board, said 
he believed the reason why the company had emerged from what 
at one time seemed to be a very perilous position, was the strong 
conviction which the board possessed that the concern was worth 
fighting for, and the exercise of a great deal of courage, combined 
with a good deal of forecast and prudence in insisting upon the 
rights of the company being upheld. Had the board not felt that 
it had a proprietory which trusted it entirely, and showed its con- 
fidence in it upon every occasion of good and evil report, it might 
in certain moments of anxiety, when the patents were being 
fought for, have broken down. It was the shareholders’ confidence 
in the board which kept it going, and he was very glad to think 
that it had been earned, and that it was continued now that the 
company was in better and smoother water. 


The Globe Telegraph and Trust Company, Limited, 


THE seventeenth ordinary general meeting of the company was 
held on Tuesday, the 29th ult., at Winchester House, to receive 
the report and accounts for the year, &c. Sir John Pender, 
K.C.M.G., presided. The report states :— 

“The net revenue of the company for the year, after deduction 
of expenses, amounts to £193,499 4s. 10d., which, with the balance 
of £2,054 10s. 6d. brought forward, make a total of £195,553 15s. 4d. 
From this amount there has been distributed the sum of 
£130,806 5s. 8d. in interim dividends, leaving an available balance 
of £64,747 9s. 8d. 

“ The directors recommend the payment of a final dividend for 
the year of 3s. per share on the preference shares, and of 4s. 3d. 
per share on the ordinary shares, making, with the former distri- 
butions, a total dividend for the year of 6 per cent., less income 
tax, upon the preference and 5 per cent. net upon the ordinary 
shares (against 4§ per cent. for the preceding year), and carrying 
forward a balance of £118 18s. 6d. 

“Since the last report 80 shares of the German Norwegian 
Company have been drawn for amortisation and paid off at par 
less exchange. It is probable that this cable may be acquired by 
the German Government within a short period. £890 stock of the 
Submarine Telegraph Company has been paid off, at 107 per £100 


stock ; there is still a small return to be made by the liquidators. 
£200 of the Société Carmichael has been paid off. A further 350 
American Cable Company’s ($100 fully paid) shares with 5 per 
cent. guarantee of the Western Union Company of New_York have 
been added to the investments. 

“The directors record with much regret the loss of their col- 
league, the late Sir Daniel Gooch, Bart. They have elected Mr. 
James Pender in his stead. 

“In conformity with the articles of association William Ford, 
Esq., and Sir Henry Daniel Gooch, Bart., two of the directors, 
retire, but, being eligible, offer themselves for re-election. 

“The auditors, Mr. John George Griffiths, F.C.A. (Messrs. 
Deloitte, Dever, Griffiths & Co.), and Mr. William Griffith, B.A., 
barrister-at-law, also retire at the meeting, and offer themselves 
for re-election.” 

The Chairman said, were he to repeat the remarks made by 
him on the last occasion, they would be quite appropriate to de- 
scribe the present state of affairs. On that occasion he pointed 
out that there was a considerable amount of prosperity prevailing 
in the telegraph system generally. They had terminated their 
battle in the Atlantic, and were receiving as many messages at the 
shilling rate as they had previously been at the sixpenny rate ; 
and, of course, their exchequer and, eventually, their dividends 
had been materially contributed to. During the last three years 
the company had been steadily progressing, just as the submarine 
companies had progressed, and to-day it occupied, on the whole, a 
very satisfactory position. The company during the year received 
£198,466 43. 2d., and after deducting working expenses, there was 
a balance of £193,499 4s. 10d. A sum of £180,806 had been dis- 
tributed, leaving an available balance of £64,700 for the final 
dividends, which the directors recommended, of 3s. on the pre- 
ference shares, and 4s. 3d. on the ordinary shares, or a net divi- 
dend of 5s. per share on the ordinary shares, as against the 
£4 12s. 6d. paid last year. A small balance was carried forward, 
but the company, being a trust company, was not bound to pay 
any large amount to the reserve. Taking the combined dividends 
of preference and ordinary shares during the seventeen years of 
the company’s existence, they found an average dividend of £4 6s. 
had been paid. The directors hoped to maintain the level of the 
present year’s dividend, viz., 5 per cent. With regard to sub- 
marine companies,.it might be said the result of the Paris Con- 
ference had not been unfavourable. The policy of these com- 
panies was the very broad one, not only doing their work well, but 
so as to satisfy their customers and the general telegraphing 
public. The other day the British East African Company held a 
meeting in London, in which some idea of its work was given; 
but, unfortunately, it was not stated that the Eastern (Telegraph) 
Company had at its own cost laid down a cable to connect the 
British East African Company’s important port of Umbassa 
with the still more important one of Zanzibar. That it 
had done entirely at its own cost, and entirely in the 
interest of the British East African Company. The policy 
of the submarine cables was to follow the flag and to 
follow the trade wherever they found trade and civilisation 
alongside, so as to help them on. The changes as regards sub- 
marine companies had been very few in the last year, and the 
Paris conference would not materially affect them. One of these 
companies, the Eastern Extension, had made an arrangement 
with the Australian Governments to make the very bold experi- 
ment of reducing the tariff from 9s. 4d. to 4s. That had been 
done by the colonial governments guaranteeing the cable com- 
panies 50 per cent. of any loss. But the directors of these 
companies were so confident that the reduction of the rate would 
double the traffic, that they had not hesitated to take their part 
in the risk. The policy of the companies was a broad one, and 
the broader the more prosperous it was ; and as the prosperity of 
the Globe Company was dependent on the success and prosperity 
of the cable companies, the shareholders might feel contident that 
what the other companies did would materially benefit their 
company. Changes in the company’s investments had been very 
few. It had acquired 350 of the American Cable Company’s 
shares. That company was guaranteed by the Western Union 
Company of New York, and the shares had been bought at a price 
which admitted of a fair return. The German Government had 
taken over all the interests the company had in the German 
Union Company’s shares, and these had disappeared from the 
statement of the company’s assets. There only remained the 
German Norwegian line, which no doubt would ultimately be 
acquired by the German Government. Having alluded to the 
loss sustained by the company in Sir Daniel Gooch, Bart., he 
moved the adoption of the report and accounts, and to declare a 
dividend of 3s. per share on the preference shares (less income 
tax) and 4s. 3d. per share on the ordinary shares (free of income 
tax, already deducted), making, with the former distributions, a 
total dividend for the year of 6 per cent. upon the preference 
ake (less income tax) and 5 percent. net upon the ordinary 
shares. 

The Marquis of Tweeddale seconded the motion, which was 
carried unanimously, the retiring directors and auditors were 
re-appointed, and, with votes of thanks and condolence, the 
meeting dissolved. 


Anglo-American Telegraph Company. 


THE report of the directors, to be laid before the ordinary 
general half-yearly meeting of the proprietors, to be held in 
the Great Hall, Winchester House, 50, Old Broad Street, in the 
City of London, to-day, at 2 p.m., states :—The total receipts from 
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the Ist January to 30th June, 1890, including the. esti- 
mated balance of £2,247 12s. 8d: brought forward from the 
last account, are estimated at £152,989 7s. 1ld. This amount, 
however, is subject to revision, as the law-suit between 
this company and the Paris and New York Telegraph Company is 
still pending. The traffic receipts show an increase of £2,025, as 
compared with the corresponding period of last year. The total 
expenses of the half-year, including the new offices in New York, 
repair of cables, &c., as shown by the revenue account, amount to 
£53,945 9s. 7d. One quarterly interim dividend of 12s. 6d. per 
cent. on the ordinary stock, and of 25s. per cent. on the preferred 
stock, was paid on the lst May, 1890, absorbing £43,750, and a 
second quarterly dividend of 15s. per cent. on the ordinary stock, 
and £1 10s. per cent. on the preferred stock, will be paid on the 
Ist August, 1890, amounting to £52,500, leaving a balance of 
£2,793 18s. 4d. to be carried forward to the next account. The 
company’s repairing ss.Minia has been engaged during the past half- 
year in the repair of the Northern Placentia cable, near Placentia, 
and of the St. Pierre-Duxbury cable, 270 miles from St. Pierre. 
The vessel was chartered to the Direct United States Cable Company 
on two occasions for executing repairs, the remuneration for which 
will be found in the revenue account. The company’s cables and 
land lines are in good working order. Three new offices have 
been opened in New York, viz.: No. 8, Broad Street; 16, Beaver 
Street; and 446, Broome Street. The results are encouraging. 
No progress has been made since the last report in the litigation 
between the Anglo-American Telegraph Company and the Paris 
and New York ‘Telegraph Company, the appeal to the Conseil 
d’Etat not having come on for hearing. The agreement between 
the Société du Cable Transatlantique Francais (amalgamated with 
the Anglo-American Telegraph Company in 1873) and the Sub- 
marine Telegraph Company, for the laying, maintenance and 
working of the cable used by this. company from Brest to Sal- 
combe expired on the 31st March, 1889. The French and English 
Governments bought the Submarine Telegraph Company’s pro- 
perty, with the exception of the cable above referred to, and, after 
long negotiation, this compauy has purchased the Brest-Salcombe 
cable from the liquidators of the Submarine Telegraph Company 
for the sum of £2,000, and by arrangement with the associated 
cable companies this company now maintains and works the cable 
for an agreed annual payment, which forms a charge upon the 
joint purse receipts. 


The Chili Telephone Company, Limited, 


Tue first annual report of the directors, for the year ended 
March 31st, to be presented at the meeting of shareholders at 
Winchester House, on the 8th August, states :-— 

The whole of the 40,000 shares offered in August last were sub- 
scribed for and allotted, and the full sum of £5 has been since 
received on each share. The purchase money of the properties in 
Santiago, Valparaiso, Concepcion, Iquique, Chillan, Talcahuano, 
Talca, Pisagua, Serena, Coquimbo, Tomé, Penco, Coronel, and 
Lota, has not yet been paid in full to the vendors. The transfer 
of these properties was, in due course, made to this company by 
the vendor company in America; but some shareholders of that 
company, resident in Chili, obtained an injunction to restrain the 
legal registration of the transfer, with the view apparently to 
secure to themselves a larger proportion of the vendor company’s 
assets than would fall to them upon a pro rata division with the 
shareholders in America. The action in the Chilian court is 
between the vendor company and a small minority of its share- 
holders. This company is not a party to it, but the board has 
used, and is using, its best endeavours to remove the impediment 
to the legalisation of the transfer. Negotiations are reported to 
be pending to settle the differences by compromise or arbitration ; 
either mode would raise the injunction, and allow registration to 
be completed. After much correspondence and considerable loss 
of time, the vendor company appointed this company’s general 
manager in Chili to be the general manager of the vendor com- 
pany there, and, consequently, since that appointment the 
business has been conducted without serious inconvenience. The 
business has been carried on for this company since 1st May, 1889, 
and the net profit to 3lst March, 1890 (after providing for the ex- 
traordinary depreciation in currency) amounts to £5,520 8s. 1d. 
The directors recommend a dividend of 2s. 6d. per share, being a 
fraction more than at the rate of 5 per cent. per annum from the 
time the capital has been received to the 3lst March last. This 
will leave £520 8s. 1d. to be carried forward to the account of the 


next year. The business is progressing satisfactorily. 
1st May, 1889, 31st March, 1890, Increase, 
The number of Sub- 
scribers was 2,070 2,868 798 
The gross revenue 
was at the rate per 
annum of $225,357 $300,346 $74,989 
The mileage was ... 2,523 3,320 797% 


The above increases were during 11 months only. The general 
manager in Chili has every confidence that, in the current year, very 
much more favourable results will be shown, and his estimate of 
improvement is confirmed by a continuous and rapidly increasing 
demand for telephones. Negotiations have lately been opened for 
the sale to this company of the property, plant, and business of 
the National Telephone Company of Chili (National Co. Tele- 
phonos Chile), in Santiago and Valparaiso, and the directors have 
been advised by cablegram of the purchase of the whole for £36,000, 


That company was the only competitor with this company, and 
the directors having now, practically, the control of the telephone 
business in Chili, anticipate that the company’s revenue will be 
considerably increased ; while the requirements of the public will 
be fully met by necessary extensions and moderate and more 
uniform charges. In accordance with the articles of association, 
the Hon. F. Ernest Allsopp and Mr. Thomas Greenwood retire 
from the board of directors, but, being eligible, offer themselves 
for re-election. The auditor, Mr. Thomas A. Welton, also retires, 
and offers himself for re-election. 


Spiel’s Petroleum Engine Company, 


An extraordinary general meeting of the company was held on the 
29th ult. at the offices, Leadenhall Buildings, 11, Leadenhall 
Street, for the purpose of explaining the present position of the 
company. 

Major J. Heritage (the chairman) stated that an end had been 
put to all litigation, and questions between the company and 
Messrs. Shirlaw & Co., who had surrendered the exclusive licence 
held by them, and the company were fortunate in having come to 
arrangements with Messrs. Clarke, Chapman & Oo., engineers, of 
Gateshead, whose licence would, however, not bean exclusive license. 
The company was free to grant licences to other people, with one 
exception. Messrs. Clarke, Chapman & Co. attached considerable 
importance to having the exclusive right of manufacturing the 
installation machines, and that had been given them. The 
prospects of the company were now much more promising. He 
moved that the directors be paid £250 per annum, and whenever a 
dividend of 10 per cent. or upwards shall be paid, an additional 10 
per cent. upon the net profits. 

Mr. R. A. Tiessen seconded the resolution. 

Mr. Neal moved as an amendment that the resolution should 
stand adjourned for 12 months, in order that a statement of 
accounts, showing the exact position of the company, might be 
presented. 

Mr. G. Williams seconded the amendment. 

Several shareholders expressed a doubt if the company had 
money in hand sufficient to pay the directors if the resolution was 
agreed to; but eventually the amendment was negatived. 


The Maxim-Weston Electric Company, Limited.— 
An extraordinary general meeting of the Maxim-Weston Electric 
Company, Limited, will be held at Winchester House, Old Broad 
Street, in the City of London, on Thursday next, for the purpose 
of considering and, if deemed expedient, passing the subjoined 


extraordinary resolution which is intended to take effect under — 


Sub-section 3 of Section 129, of the Companies Act, 1862, “ That 
it has been proved to the satisfaction of this meeting that the 
company cannot by reason of its liabilities continue its business, 
and that it is advisable to wind up the same, and accordingly that 
the company be wound up voluntarily.” Should the resolution 
be duly passed, a further resolution will be proposed at the same 
meeting for the appointment of a liquidator or liquidators for the 
purposes of such winding up. 


The Schanschieff Electric Light and Power Com- 
pany, Limited.—Creditors of this company are to send their 
names and addresses and particulars of their debts or claims, to 
Messrs. 8, de Lissa and H. A. Campbell, care of Richard Rabbidge, 
32, Poultry, London, on or before 4th August next, or to be ex- 
cluded from any distribution made before such claims are sent in. 


The Patent Electric Fire Lighter Company, Limited. 
—It has been decided to wind up the company voluntarily under 
Companies Acts, 1862 to 1867. Mr. W. J. Finch, of 21, Osborne 
Road, Broadstairs, is the liquidator. The assets of the company 
will be sold to a new company called the New Electric Fire Lighter 
Company, Limited, partly for cash and partly for debentures. 


Woodhouse and Rawson Electric Supply Company 
of Great Britain, Limited.—The petition for the winding up of 
this company, presented by Major Goodrich Holmsdale Allfrey, of 
Wakefield Park, Mortimer, Berks., will be heard before Justice 
Stirling, on Saturday, the 2nd August. 


Elmore’s Patent Depositing Company, Limited.— 
Application has been made to the committee of the Stock Ex- 
change to appoint a settling day and grant a quotation to this 
company. 

The West Coast of America Telegraph Company.— 
The directors have declared an interim dividend of 3s. per share 
for 1890. 


Chili Telephone Company, Limited.—The directors 
in their report to March 31st last, recommend a dividend of 2s. 6d. 
per share, leaving £520 to be carried over. 


TRAFFIC RECEIPTS. 


The Brazilian Submarine Telegraph Company, Limited. The traffic receipts for 
the week ending July 25th, amounted to £4,750. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending July 25th, after deducting the fifth of the gross receipts pores to 
the London Platino-Brazilian Telegraph Company, Limited, were 679, 
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Present 
Amount 
Issued. 


£ 
250,000 
1,549,160 
2,725,420 
2,725,420 
130,000 
99,000 
75,000 
63,416 
63,416 
$7,216,000 
224,850 
20,000 
16,900 
6,000 
12,931 
6,000 
60,710 
400,000 
70,000 
200,000 
1,290,000 
250,000 
320,000 
446,100 
12,500 
367,900 
19,900 
46,700 
19,700 
180,227 
180,042 
150,000 
40,900 
250,009 
9,334 
5,334 
41,600 
200,000 
17,000 
38,348 
100,000 
49,900 
436,700 
15,000 
15,000 
220,000 
- 9,000 


209,750 


20,000 
3,381 
78,949 
37,350 
150,000 
55,000 
146,000 
100,000 
15,609 
300,000 
30,000 
150,000 
64,572 
26,986 
26,986 
200,000 
250,000 
88,321 
34,563 
4,669 
1,336,000 
179,300 
42,853 


SHARE LIST OF ELECTRICAL COMPANIES. 


Name, 


African Direct Telegraph, Ltd., 4 p. ce. Deb. ee and to Bearer 
Anglo-American Telegraph, Limited i 


Do. do. 6p.c. Preferred . 
Do. do. Deferred ... 
Brazilian Submarine Telegraph, Limited . 
Do. do. 5 p. c. Bonds.. : 
Do. do. 5 p. c. 2nd Series, repayable J une, "1996 


Brush Electric Engineering Ordinary, Nos. 1 to 63,416.. 
Do. do. Preference, Nos. 1 to 63 416 
Commercial Cable, Capital Stock 
Consolidated Telephone Construction and Maintenance, ‘Ltd. . 
Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20, 000 
Cuba Telegraph, Limited a f 
Do. Ga lO: D.C. Preference 
Direct Spanish Telegraph, Limited z 
Do. do. 10 p. c. Preference 
Direct United States Cable, Limited, 1877 
Eastern Telegraph, Limited, Nos. 1 to 400,000 
Do. 6p. ¢ Preference ‘ 
Do. 5p. c. Dehs. (1879 issue), repay. Aug. 5 1899 
Do. 4p. c. Mortgage Debenture Stock ... 
Eastern Extension, Australasia and China Telegraph, Limited 


r (£4 only paid) 


Do. 6 p. c. Debentures, repay. February, 1891 __... 
Do. 5p.c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. 
Do. 5 p. c. Debentures, 1890, redeem. ann. drawings 


Eastern and South African Tel., Ltd., 5 p. c. Mort. Deb., 1900.. 
*Electricity Supply Co. of Spain, Nos. 101 to 20,000... 
Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000 
Fowler-Waring Cables, Nos. 301 to 20 000 (83 only paid) 
Globe pee Ls and Trust, Limited aS a dos 
do. 6 p. c. Preference 
Great Novthern Tel. Company of Copenhagen 
Do. do. 5 p. c. Debs. (issue of 1881) 
Do. do. do. (issue of 1883) 
Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 
Do. WPpit Cumulative Preference, Nos. 2,667 to 8,000 
India-Rubber, Gutta-Percha and Telegraph Works, Limited ... 
Do. do. 43 p. c. Deb., 1896.. ee 
Indo-European Telegraph, Limited... ; Be 
London Platino-Brazilian Telegraph, Limited Ase 
Do. do. do. 6 p. c. Debentures a 
*Metropolitan Electric Supply, Limited, Nos. 6,101 to 50, 000 . 
National Telephone, Limited, Nos. 1 to 436,700 ... 8 ate 
Do. 6 p. c. Cum. Ist Preference .. 
Do. 6 p. c. Cum. 2nd Preference (£8 only paid) 
Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) 
Reuter’s, Limited at 
South of England Telephone, Ltd., “Ordinary, Nos. 1 to 2 ,000, 
2, 501 to 3,500, 93,251 to 300,000 
Do. 6p.c. Cum. Pref., Nos. 1 to 20, 000 (£33 only paid) 
Submarine Cables Trust ce 
Swan United Electric Light, Limited (£34 only paid) 
Telegraph Construction and Maintenance, Limited ae 
do. do. 5 p. c. Bonds, red. 1894 
United River Plate Telephone, Limited a 


Do. do. 5 p. c. Debenture Stock.. 

Do. do. 7 p.c. Debs., Nos. 1 to 1, 000 
West African Telegraph, Limited, Nos. 7, 501 to 23,109 .. 

Do. do. do. 5 p. ¢. Debentures 
West Coast of America Telegraph, Limited : 

Do. do. do. 8 p. c. Debs, repay. 1902 
Western and Brazilian Telegraph, Limited / 

Do. do. do. 5p.c. Cum. Preferred . 

Do. do. do. 5p.c. Deferred . 

Pet do. do. 6p.c. Debentures me a "1910. 

0 


6 p. c. Mort. Debs., series “ B”’ of ’80, red. Feb., 1910 
West India and Panama Telegraph, Limited ; 
Do. do. do. 6 p. c. Ist Preference 
Do. do. do, 6 p. c. 2nd Preference 3 
Western Union of U.S. Tel., 7 p. c. 1st Mort (Building) Bonds 
Do. do. 6p. ce. Sterling Bonds ... 
*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42,953 (£2 only paid) 


Closin, Closin Business don 
Base” | sass] aay | at 
Highest, Lowest. 
100 97 100 97 —100 
Stock 50° ol 49i— 502 50 
Stock 86 — 87 85 — 86 xd 87+ 854 
Stock 14 — 143 133— 14¢xd 14.3 1315. 
10 a) ihe Seg yy 113 ae 
100 102 —104. 102 —104. 
100 103 —107 103 —107 
3 ie suk eee 
9 8 aged 1k— 3 
$100 103 —105 oe —105 105 1033 
14/- ceo 16 16 ia 3 Ehese 
Stock 53— 59 53— 5xd 
10 12§— 13% 124— 18} 134 
10 17 — 16 isis 
5 a— 4 i— 4 
. nie 9 — 10 91 i) 
20 10i— 103 103— 102xd 1022 10°32 
10 14 — 143 13f— 14gxd| 446° tas 
10 15 — 153 15 — 15ixd| js 7 153. 
100 108 —111 108 —111 . a. 
Stock 106 —109 106 —109 1083 on 
10 14 — 142xd} 14 — 144 143 4 
100 101 —103 101 —103 
1¢0 103 —106 103 —106 
100 103 —106 103 —106 
100 100 —103 100 —103 101 1003 
5 43 5} 43— 5} i 
D) 1— 6 4 — ‘4ixd 5% 5 
5 Fm OL oF — 2h i 
10 93— 3 84—" 95 95. 9.13 
10 153— 153 14g— 153 158 l.4 14h8 
10 153— 16} 153— 16} 16 153. 
100 100 —103 100 —103 1024 i 
100 105 —108 106 —109 
10 i eo Whe sai B 
10 11g— 194 11g— 123 
10 183— 193xd| 183— 195 1815 184 
100 108 —105 102 —104 a 
25 37 — 39 37 — 39 
10 6— 7 6é— 7 
100 107 —110 107 —110 
10 4i— 43 4— 43 
5 5 — 5ixd nO pete 415 
10 12 — 12}xd| 12}— 123 123” rs 
10 10}— 103xd} 10 — 10} 
1 — 3 : Sec 
8 7i— 8} aS SF 
1 i. 4— 3xd 
5 ps gt 2i— 3 xd 
Cert. | 112 —116 Piz 116 114, Re 
5 5 — ‘51 5 — 53 555 5} 
12 43 — 45 xd| 42 — 44 433 4.24 
100 100 —102 100 —102 
5 ears: 4 — '4ixd 
Stock 90 — 94 90 — 94. 
100 : af sp atch 
10 9—10xd| 9— 10 L 2 
100 99 —102 100 —103 1012 100 
10 $1 Sra 6nd 6} 5} 
100 106 —110 106 —110 
15 103— 103 TO) 103 105. 102 
7 7 63— 7 ie ; 
3 7 ae 33— 43 
100 106 —109 106 —109 
100 104 —107 104 —107 
10 23— 28 7 2 21. 28 
10 ty Sy ne—b41} 113, 11: 
10 123— 183 12 133 13 {93 
$1,000 | 120 —125 120 —125 
100 99 —101 99 —101 
5 Pp T1F i 1s 


* Subject to Founders Shares. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Blackpool Electric Tramway Company, Limited, £10 (£63 aia), | 73—7%.—Electric Construction Corporation ' (£10 paid), 73—8}. 
Elmore Copper Depositing Priorities, 53—6}.—Elmore Wire, } dis—par.—House-to-House Company (£5 paid), 5 —5}.—London 


Electric Supply Corporation, Ordinary (£5 paid), 


Bank Rare or Discount.—5 per cent. (31st July, 1899). 


4+—2.—Manchester Edison and Swan Company, £9, (£1 paid), 12/- —14/-. 
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COUNTY COUNCIL AND ELECTRIC 
LIGHTING. 


On Tuesday last, at the final meeting of the London County 
Council before the vacation (Sir John Lubbock in the chair), Mr. 
F. B. Westacott, as Chairman of the Highways Committee, reported 
that they considered that it would be desirable for the Council to 
authorise them to deal during the coming vacation with any matters 
within the scope of their reference which might require immediate 
action on the part of the Council. The Council was aware that it 
possessed extensive powers under the Electric Lighting Orders 
and Acts, which might have to be exercised before it reassembled, 
and other matters might arise requiring immediate attention. 
Should this authority be given, the committee proposed to report 
to the Council, at the first meeting after the recess, what, if any- 
thing, had been done under it. They recommended, and the 
Council resolved :—“ That the Highways Committee be authorised 
to deal, during the ensuing vacation, with any matter within the 
scope of their reference, which may require immediate action on 
behalf of the Council.” 

The same committee reported that they had considered a notice 
(registered No. 97), dated 16th July, 1890, from the London Elec- 
tric Supply Corporation, of intention to lay distributing mains in 
Stanhope Street and Park Lane, as shown upon a plan submitted 
with the notice. The proposed works were of the same kind as 
those of this company previously approved by the Council; and 
the committee recommended: “ That the sanction of the Council 
be given to the works referred to in the notice (registered No. 97), 
dated July 16th, 1890, of the London Electric Supply Corporation, 
upon condition that the company do give three days’ notice to the 
Council’s engineer before commencing the works ; that the mains 
be laid under the footways, and be kept 9 inches below the under- 
side of the pavement, wherever it is found to be practicable; and 
that where the mains cross carriage-ways they be kept at the same 
depth below the concrete.” 

This was agreed to. 

The Parliamentary Committee reported as follows : “ We uader- 
stand that another Electric Lighting Confirmation Bill is to be 
introduced, and that it will contain orders affecting the City of 
London. We were authorised on the 3rd June last to present a 
petition against any order which does not comply with the 
Council’s resolutions of the 28th January and 22nd April, 1890, and 
we have authorised the preparation and presentation of petitions 
in the event of any of the orders not complying with the above- 
mentioned resolutions. We recommend: “ That the employment 
of two counsel be authorised to support the petitions, if neces- 

sary.” This recommendation was approved. 


LEGAL. 


Gibbs and Others v. Ferranti—This appeal came 
before the Lord Chancellor, Lord Herschell and Lord Morris, in 
the House of Lords last Thursday. It was an appeal against 
an order of the Court of Appeal affirming an order of Mr. Justice 
Kekewich, by which it was ordered that the Gaulard and Gibbs 
Patent, No. 4,362, A.D. 1882, should be revoked. 

Mr. Aston, Q.C., and Mr. J. C. Graham appeared for the 
appellants; and Sir H. Davey, Q.C., and Mr. Moulton, Q.C., for 
the respondent. 

The patent was granted in 1882 for an alleged invention of a 
new system of distributing electricity for the production of light 
and power by secondary generators, the invention being described 
a consisting in “the employment of an alternating current pro- 
duced by an electro-dynamo machine, and determining by its 
passage through an unlimited number of induction coils of special 
construction the creation of induced currents, whose quality and 
value depend solely upon the construction of the said induction 
coils.” In 1886 the respondent presented a petition for the revo- 
cation of the patent, and the appellants thereupon applied to 
amend their specification by disclaimer, and the specification was 
accordingly amended. The Court of Appeal held that the effect 
of the amendment was to alter the nature of the invention for 
which the patent had been originally granted, and therefore 
revoked the patent. 

Their Lorpsurps affirmed the decision of the Court below, and 
dismissed the appeal with costs. Judgment affirmed and appeal 
dismissed with costs. 


The International Cable Company, Limited.—The 
petition of Alfred Sohier Bolton, a member of a large firm of wire 
manufacturers at Cheadle, for the winding up of the International 
Cable Company, Limited, was again before Mr. Justice Stirling on 
Saturday. Mr. Graham Hastings, Q.C., having stated the case for 
the petitioner on the 19th inst. 

Mr. Buckury, Q.C. (with whom was Mr John Chester), replied 
on behalf of the company. He said that his lordship had already 
delivered a judgment in this matter by which, of course, he was 
bound. The petitioner was a member of a firm of wire manufac- 
turers, and had taken 1,000 shares in the expectation that he 
would be repaid by a contract for wire for the company. In the 
former decision his lordship came to the conclusion that the main 


object of the company was that stated in clause A of the memo- 
randum of association, viz., to establish, maintain and work lines 
of telegraphic communication between the Azores and points on 
the coast of Canada and elsewhere. Now, his observation upon 
that would be this :—Clause A was not to work lines of telegraphic 
communication under a particular concession, but was to work 
particular lines of telegraphic communication. His lordship came 
to the conclusion that the real and primary object was to work the 
concession from the Portuguese Government, which had been 
referred to in the prospectus. What his lordship thereby held 
was that the object of the company was to establish, maintain and 
work lines of telegraphic communication between this oountry, 
Portugal and the Azores; and the question now was—Had that 
object become impossible, in the sense that this company could not 
carry it out, and was one shareholder, not supported by others, 
entitled to say the business had become so impossible that he was 
entitled to the winding-up order, although the other shareholders 
did not agree with him, and although no meeting had been called 
to consider whether this course should be followed or not. Admit- 
ting, for the sake of his argument, that the date had passed, the 
Portuguese Government had neither declared the concession 
forfeited, nor had they expressly continued it. But, on the 5th 
inst., a measure to allow, promote, and support by a subsidy the 
laying and maintenance of a cable from Lisbon to the Azores was 
passed; and his evidence was that Signor Cavallo, who was 
largely interested in this company, and who had great influence 
with the Portuguese Government, expected to obtain the conces- 
sion under this measure, and would be willing to transfer it to 
this company. The object of the company, therefore, was, he sub- 
mitted, not impossible. 

Mr. Warrineton, for 3,410 shares, which he said represented 
£34,100, supported the petition. 

His Lordship, without calling on Mr. Hastings to reply, said he 
thought that the order must now go. On the evidence now 
before him he was perfectly satisfied that the original concession 
granted by the Portuguese Government, on the faith of the 
existence of which the shares were subscribed, was completely 
gone, so completely that a new law had been passed by the Portu- 
guese Legislature authorising a new concession altogether. His 
view was that this company was formed to work that original 
concession, and, though the objects of the association were not 
limited to that particular concession, still that particular con- 
cession was mentioned in the prospectus, and by the terms of the 
prospectus a large portion of the capital was to be appropriated to 
carrying out that particular concession. That concession was 
gone. Allthat now appeared was this; there was a suggestion 
that the Portuguese authorities were likely to grant the new con- 
cession (which by the recent legislation, they had been authorised 
to grant), to Signor Cavallo, who was said to be willing to trans- 
fer that concession to this company. But all that was mere 
speculation.” It was mere speculation that Signor Cavallo would 
obtain the concession at all, and secondly it was mere speculation 
that if he did get it he would transfer it to this company. All 
that could be said was that after the delay which had taken 
place Signor Cavallo had expressed his willingness—he had not 
entered into a binding agreement—to transfer it to the company 
if the Portuguese Government yielded the concession to him. It 
seemed to his Lordship that there was no reasonable prospect of 
any such concession being obtained, and, therefore, it was useless 
to continue this company. 

His Lordship accordingly made a winding-up order in the usual 
form. 


Edison & Swan Co. and Others v. Bayley Bros.— 
This case came on last Saturday, in the High Court of Justice, 
before Mr. Justice Stirling. 

Mr. Aston: Would your lordship allow me to mention what 
will be a very short matter. It is the case of the Edison & Swan 
Co. v. Bayley, in which I am instructed to say that it has now been 
arranged between the parties that an order shall be taken on the 
terms that the defendants shall submit to a perpetual injunction, 
pay the costs, and take a license. Then I apply to your lordship, 
supposing this meets with your approval, for a certificate that the 
particulars of breaches are reasonable. 

Mr. Justice Strruine: I am not going to try whether the 
particulars of breaches are reasonable, or certify anything about 
it. I know nothing about it; but if you agree, I agree. 

Mr. Levert : I appear for the defendants, my lord, and I cannot 
say that the particulars are unreasonable. 

Mr. Justice Strriine: Very well then; take it by consent. 

Mr. Aston : If your lordship pleases. 


The Lightning Conductor Controversy.—The Western 
Electrician, of Chicago, has published the writings of 
both Dr. Lodge and Mr. Varley on this subject. 
The editor, as is the case with Mr. Varley, cannot 
reconcile himself to the statements of Dr. Lodge, that 
“iron is as good or even better than copper for the 
purpose of conveying currents alternating with extreme 
rapidity,” and that the extra resistance of a thin iron 
wire, used as a lightning conductor, has advantages 
over those offered by a thick copper rod. We draw the 
attention of both disputants to another article on the 
same topic which appeared in our last issue, 
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“The Working Efficiency of Secondary Cells.” By W. E. 
Ayrton; C. G. Lams, E. W. Smith and M. W. Woops, 
Associates. Read at Edinburgh, Wednesday, July 16th. 


(Continued from page 110.) 


The following table gives a resumé of these results, all the dis- 
charges being made with 10 ampéres until the P.D. fell to 1°8 volts 
per cell, and all the charges being made with 9 ampéres until 
the P.D. per cell rose to 2°4 volts. Before each rest the cells were 
charged until the P.D. per cell was 2°4 volts. 


of a charged accumulator appear to be far more serious for the 
accumulator than we had previously imagined, the working 
efficiency appears to be higher than has hitherto been supposed, 
since we believe that about 84 per cent. efficiency in the watt- 
hours is all that the advocates of accumulators have claimed for 
them. 

The smallness of the first discharge after a rest might be due 
either to a kind of electric short-circuiting and dissipation of the 
energy, or to some change in the character of the active material 
converting the energy perhaps directly into heat, or to some of 
the active materia] having become disconnected from the plates 
during the rest, and having fallen down to the bottom of the cell. 
The smallness of the first charge subsequently to the first dis- 
charge after the rest, shows that mere electrical leakage during 
that time has not been the cause of the loss of energy, while the 
steady increase in the storage capacity brought about by a series 


Discharge. | 


Charge. Percentage efficiency. 
opokince. Ampere-hours. wets per | ajomber of | D pine hy | Ampere-hours, | el ana Der N inlined of Quantity. | Energy. 
2 : = < Paes aa 
| | Cells in Normal State. | 
| } | 
h. m | | ee ele, 
10 12 1019 =| Ss 201-7 | g > Sw engs 104°5 230°7 9 97:2 87°4 
Rest of 10 days. Cells then charged and discharged many times until brought to a steady working state. 
10 0 100 | 196 10 | TbBip eh Foe 228'2 | 11 | Sega sees 
Rest of 12 days. Cells then charged and discharged many times until brought to a steady working state. 
Sano 91 | 176°7 12 | 10 45 968 | 213°2 | 13 | 9401 | 82°8 
Rest of 16 days. Cells then charged and discharged several times until brought to a steady working state. 
8 24 82°6 161°3 | 14 9 36 86:2 | 190°5 | 15 | 95'8 | 84°7 
Rest of 16 days. First discharge and charge after rest. 
| | | f Ratio of first discharge 
| | after rest to last charge 
| | | | before rest. 
| 65°4. 58'0 
ij 6 | lod hy. | = 3) 
| | | | after rest to first charge 
| | | | after rest. 
| | | wp tees | 69°6 
Cells now charged and discharged several times until brought to a steady working state. 
8 0 80 156'9 | 18 ee ee 83:8 | 184°6 | 19 955 | 85:0 
Rest of 16 days. First discharge and charge after rest. 
| [ Ratio of first discharge 
afler rest to last dis- 
| charge before rest. 
: ee | / 636 | 56-4 
5 21 53°3 104-1 20 | 6 30 58°5 128°3 21 4 Ratio of first discharge 
| | | after rest to first charge 
| | | | after rest. 
| | {OPE Part 
Cells now charged and discharged several times until brought to a steady working state. 
(anc 76 149'5 22 | 8 12 783 1735 | 23 | 97-1 86'3 
| 


From the preceding table it will be seen that, in spite of the 
continued charging and discharging at the end of each rest, 
there is a steady falling off in the quantity capacity from 101-9 
ampére-hours at the beginning to 76 ampére-hours at the end, 
and in the energy capacity from 201°7 watt-hours to 149°5 watt- 
hours. The quantity and energy efficiencies, 97:1 and 86°3 per 
cent. respectively, at the end are the same as at the beginning. 
Comparing the first discharge after each of the 16 days’ rest 
with the last charge before the rest, there appears to be a loss of 
about 36 per cent. in the ampére-hours, and about 43 per cent. 
in the watt-hours; or, since the normal quantity and energy 
efficiencies for a discharge immediately following a charge are 
respectively 97 and 87 per cent., it follows that the rest of 16 
days causes a loss of about 33 per cent. in the ampére-hours, and 
about 30 per cent. in the watt-hours, in addition to the losses 
that normally occur on a charging immediately followed by a 
discharging. 

From all that precedes, it follows that the previous history of 
an accumulator produces an enormous effect on its efficiency. If, 
for example, an E.P.S. accumulator be over and over again 
carried round the cycle of being charged up to 2°4 volts per cell 
and discharged down to 1°8 volts per cell, the charging and dis- 
charging currents being the maximum allowed by the makers— 
viz., 0'026 ampére per square inch in charging, and 0°029 ampére 
per square inch in discharging—the “working eficiency” thus 
obtained may be 97 per cent. for the ampére-hours and 87 per cent. 
for the watt-hours. If, on the contrary, the cell be constantly 
charged up before being tested, then for the first few charges and 
discharges between the above limits, and with the same current- 
density in charging and discharging, even the energy efficiency 
may be as high as 93 per cent.; whereas, if the accumulator has 
been left for some weeks, then, although it was left charged, the 
energy efficiency for the first few charges and discharges will be 
as low as 70 per cent. 

While, on the one hand, our tests show that continued rests 


of charges and discharges tends to show that rest brings about 
some change in the nature of the active material. 

In all the tests in which the results are given in the preceding 
table, the charge and discharge were, as already stated, terminated 
when the P.D. per cell reached a fixed value; it is, therefore, 
possible that the apparent falling off in the capacity of the cells 
to store energy may be due to a change in the resistance of the 
cells produced by the rest. For a change in the resistance of the 
cells will change the terminal P.D. for a given current flowing 
through the cells without there being any necessary change in the 
storage capacity. 

It is, therefore, interesting to study the variations in the shapes 
of the P.D. curves, 8 to 23. First, as regards the charge curves, 
9 and 11 are convex everywhere to the axis of time, except just 
when the charging is commenced ; whereas 13, the steady working 
charge curve after the second rest, rises much more rapidly when 
the P.D. cell is about 2°3 volts than is the case in the other two 
curves, then bends over and becomes concave to the axis of time. 
This peculiarity in curve 13 is, we notice, not very striking in the 
small reproduction of this curve in the text, but in the original 
curves, as plotted on large sheets of squared paper from the 
results of the tests, the difference between curves 11 and 13 is 
very noticeable. 

The following list gives the time in hours and minutes from 
the commencement of the charging when the P.D. per cell reaches 
2°2 volts :— 


Curve 9... 7h. 14 m, ... Steady working charge before rests. 
wet Dk vee Cee a, 7 ee after first rest. 
op LD... Tee 8 eee “ re » second rest. 
s5ukt LD, aco OU Man GRIT re anne Fr; - » third rest. 
» 17...3h. 54m. .., First charge after fourth rest. 
» 19...5h. 43 m. ... Steady working charge after fourth rest. 
» 21..,4h. 50m, .,, First charge after fifth rest. 
» 23...4h. 40m. .,, Steady working charge after fifth rest, 
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It is clear, then, that the effect of a series of rests is to cause the 
P.D. to rise much more rapidly in subsequent charges, and the 
time curve rise of P.D. still remains unusually steep, although at 
the end of every rest there was a prolonged and uninterrupted 
series of charges and discharges. 

Curves 16 and 20, which give the values of the P.D. for the 
. first discharges after the fourth and fifth rest, show that for the 
first hour from the beginning of each of these discharges the P.D. 
rises instead of falling, as is the case in normal discharges. 

If the rapid fall of P.D. at the commencement of a discharge be 
due to a disappearance of gases occluded in the plates, as » ome 
have supposed —or if, as Dr. Gladstone and Mr. W. Hibbert 
imagine, the charging of a cell causes the acid round the positive 
plate to become denser than that round the negative, and the 
mixing of the denser and less dense acid at the commencement of 
the discharge causes the P.D. to fall—then the aksence of this fall 
at the beginning of a discharge after a long rest would be ex- 
plained; but neither of these theories would apparently explain 
the rise of the P.D. obtained by us at the commencement of a dis- 
charge after a long rest. Indeed, the fact that it required two dis- 
charges and two charges after a long rest before the discharge 
curve (the third after the rest) acquired its normal form, tends to 
show that this rise of P.D. at the commencement of the first dis- 
charge after a long rest is due to some other cause. 

Again, Prof. Duncan and Mr. H. Wiegand have shown in their 
communication that the diffusivity of the sulphuric acid into the 
plugs is greatest at the end of the charge, and least at the end of 
the discharge. Hence, if it be the diffusing out of the strong sul- 
phuric acid from the plugs of the positive plate that causes the 
rapid fall of E.M.F. on breaking the charging circuit at the end of 
a charge (see figs. 3, 4, and 11), one would hardly expect that it 
would be at the end of the discharge, when the diffusivity of the 
acid in the plugs was a minimum, that the rise of E.M.F. on 
breaking the discharging circuit would be most rapid, but that 
uumerous experiments have shown us to be the case. In fact, 
curve No. 8, fig. 11, shows that towards the end of the charge 
the E.M.F. falls from 2°298 to 2°274 volts in 20 seconds after 
breaking the charging circuit, and similar curves that we have 
drawn from our experiments on the time rise of E.M.F. on 
breaking the discharging circuit show that towards the end of the 
discharge the E.M.F. rises from 1:951 to 1:970 volts in 20 seconds, 
the latter rate of rise being almost exactly equal to the former 
rate of fall. 

All the rests already referred to occurred when the cells 
were fully charged; but before these long rests took place 
the cells, when in their normal state, were on one occasion 
allowed to remain discharged for 34 minutes, with the following 
result :— 

Cells in Normal State. 


Time taken to complete— 
Charging 11h. 38 m. 
Discharging 10 h. 10 m. 
Next fF 11h. 37 m. 
Next “ 10h. 12 m. 
Next a 11h. 37 m. 
Next - 10 h. 11 m. 
Cells here remained discharged for 34 minutes. 
First charging after rest, 11 h. 50 m. 
First discharging after rest, 10 h. 15 m. 


Next charging after rest, 11h. 42 m. 


These results emphasise the fact that accumulators are 
damaged if left discharged even for a short time, and it was for 
this reason that during the whole of this investigation the cells 
were never left discharged for a longer time than was necessary 
to change over the connections from discharge to charge, except 
on this one occasion when it was desired to ascertain the magni- 
tude of the change produced by leaving the cells discharged for a 
short time. 

It is interesting to notice that the effect of discharging cells 
too low, or of leaving them discharged, is to increase the times 
required for thesubsequent chargings, whereas the effect of leaving 
“them charged is to diminish the times required for the next 
chargings. 

VIII.—Cuemicat Action. 


Dr. Frankland has shown that probably the discharge of an 
ordinary accumulator is accompanied by the formation of one or 
other, or both, of the new lead salts which he has isolated, and 
which have the formule (Pb;8,0,9) and (Pb;830,,) respectively. 
And he concludes that, in view of the great difficulty of electro- 
lytically splitting up the well-known white sulphate of lead 
(PbSO,), this sulphate is not formed in the ordinary discharge of 
the accumulator, and is only produced when the cell begins “to 
sulphate.’”’* 

Prof. W. Kohlrausch and C. Heim show in their paper already 
referred to that the observed variations in the specific gravity of 
the liquid during charge and discharge agree well with the very 
simple chemical actions— 

Charge. 
Positive plate— 
PbSO, + 2 H,0 + SO, = PbO, + 2 H,SO,. 


Negative plate— 
PbSO, + H, = Pb + H,SO,. 


a 


Contributions to the Chemistry of Storage Cells.” Proc. 
Roy. Soc., vol. xlvi,, 1889, p. 804, 


Discharge. 
Positive plate— 


PbO, + H,S0, + H, = PbSO, + 2 H,0. 


Negative plate— 
Pb + SO, = PbSO,. 


It is to be noticed, however, that the falling off in the specific 
gravity during discharge is merely a test of the amount of H, SO, 
that is converted into H,O, and affords no criterion as to what sul- 
phate of lead is formed by the SO; liberated. 

During our investigation we observed the variation in the specific 
gravity of the liquid during about 100 charges and discharges, and 
the mean of this large number of the fairly consistent results that 
we obtained showed that, with the accumulators we were testing, 
the variation in density per ampére-hour was about 0°000232. 
This result is probably right to within 5 per cent., for our hydro- 
meter would read accurately to about 0:001, which is about 5 per 
cent. of 0:03, the total change in specific gravity observed during 
the discharge ; and, therefore, as each result is correct to some- 
thing like 5 per cent., the mean of a hundred results will certainly 
be correct to within 5 per cent. 

On referring to tables of the density of dilute sulphuric acid, 
we find, by plotting the results, that between the limits we are 
concerned with—1°2 and 1:17—the change of density is directly 
proportional to the amount of SO, taken from the solution; and, 
further, that to produce a change in density of 0:01 at 15° C., it 
requires that 1 gramme of dilute sulphuric acid of density 1:2 
should give up 0:01268 of a gramme of SO,. And as the 
liquid in each cell weighed about 10,490 grammes when the cell 
was charged and the density 1:2, it follows that the weight of SO; 
liberated per ampere-hour in each cell, when calculated from the 
variation in the specific gravity, must equal— 


0:000232 
0:01 
or 3'086 grammes. 


Further, the electro-chemical equivalent of SO; is 0°000414 
grammes per coulomb; and since lead sulphate is formed on both 
the positive and negative plates during the discharge, the weight 
of SO; taken out of the liquid per ampere-hour, when calculated 
from the electro-chemical equivalent of SO;, must be 


2 x 3,600 x 0000414 = 3:041 grammes. 


These two results show a close agreement. At the same time, it 
is to be noticed that not merely does the amount of SO, liberated 
per ampere-hour come out somewhat higher when calculated from 
tne mean change in the specific gravity than when calculated from 
the chemical equivalent, but the same result is obtained for each 
separate set of tests. 

Mr. G. H. Robertson, working in Dr. Armstrong’s laboratory, 
was so good as to analyse the sediment that fell to the bottom of 
the cells during the early part of the investigation, when in the 
discharges the P.D. was allowed to fall to 1°6 volts per cell. The 
mixture was found to contain— 


Xx 0:01268 x 10,490 grammes, 


An indication of uncombined metallic lead, 
A trace of antimony, — 
“ per cent. of combined lead =) i.e. 47°3 per cent. of PbO, 


6°35 s x oxygen § 

34:63 ae 55 lead 

5°36 5 > suipbur tie, 50°74 ,, Lene bsO, 
10°75 5 S, oxygen — 


98°04 
so that 1:96 per cent. consisted of metallic lead, antimony, and 
dirt. 
The composition of the sediment showed a cloze approximation 
to PbO., PbSO,, which consists of— 


44°08 per cent. of PbO, 
55:92, » PbSO, 


PbO, PbSO,, in fact, contains— 


76°33 per cent. of Pb 
Bol s,s ee 
17°76 33 %) O 4 


and the sediment contained— 


75°58 per cent. of Pb 
5°37 3 oo) S 
05). ) ae 


Dr. Frankland’s salts may be represented as PbO, 2(PbSO,) 
and 2(PbO) 3(PbSO,) respectively, whereas the analysis of the 
deposit in our cells showed that it was certainly neither of thege 
lead salts, but, instead, had almost the exact composition of 
PbO., PbSO,. 

In spite of accumulators with pasted plates having been in 
use now for nine years, the chemical action that takes place 
during the different stages of the charge and discharge has only 
been conjectured, and, odd as it seems, no decisive experiment 
appears to have been made to settle this much debated question. 
Various analysis have been made by different chemists of salts of 
lead acted on in certain ways with sulphuric acid, but apparently 
not of actual accumulator plates in action. We are therefore 
now, with the assistance of Mr. Robertson, making a complete 
investigation of the chemical state of the plugs of both the 
positive and negative plates at all stages of the charge and dis- 
charge of an 1888 E.P.S. type of accumulator in good condition. 
As this investigation, however, involves the chemical analysis of 


OO 


ee ae ee 
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a large number of specimens, it will take some time yet to 
complete. 

In order to observe what changes took place in the tempera- 
ture of the cells during charge and discharge, the temperature of 
one of the cells under test was observed from time to time, as 
well as the temperature of the air and the temperature of an 
adjacent cell through which no current was being passed. The 
following temperature results, which were obtained during the 
steady discharges and charges after the first rest of ten days 
(curves 10 and 11), are a sample of the observations taken, The 
discharge in each case commenced directly the P.D., in charging, 
had reached 2°4 volts per cell, and the charge in each case 
commenced directly the P.D., in discharging, had fallen to 1:8 volts 
per cell. 


H. Wiegand in America, and described in their joint investigation 
already referred to. 

From the last table we see that the rise of temperature of the 
cell during charging may, after allowing for changes of tempera- 
ture of the room, be either about 1°3° C. or 0°77° C., while the fall 
of temperature during discharging may have either of the two 
preceding values. It is further interesting to notice that the rise 
of temperature during the charging has the higher or the lower 
of these two values, according as the fall of temperature during 
the previous discharge had the higher or the lower value. 

On plotting the differences between the temperatures of the 
working and the idle cell, and the corresponding times given in 
the last table, we obtain the dotted line, 24 (fig. 8), for the time 
fall of temperature during the first and third discharge, curve 25 


—__—_—_, l 
Cell under test, | Temperature of Time from D peak oe between | Rise or fall of temperature 
: f | perature of i aur istordiseh: 
Date. Time. | discharge | ,.cgiunder test | “charge, compared with 
State. Temp. | Air. Idle cell ace tee Wie of Sle cell... | per a Ua 
| | 2 | 
; . Degrees Degrees | Degrees Degrees | 
July 10tht..2) 10.10. Charged 19995 | sys | 186 On oF 1-35) 
uly Brea a ‘95 75 : . ge : : 
» «| 11 20 | Discharged ... 18°6 186 | 185 10 10 01. § | — 125 during discharge. 
rf ... | 16 55 | Charging 19°6 19°1 18°84 5 35 0°76 ? 
ro een ale | 6 “5 199 19:0 189 9 46 1:0 aE a lpr Pn charge. 
- ...| 22 650 | Charged 20°2 18'8 189 11 30 1:3 ) 
July llth...| 7 55 | Discharging 18°65 18°25 18:71 ie Rts. 0°55 } pp Pye : 
» «| 8 50 | Discharged 18°8 18°5 18-2 10 0 06 3 =,0°70 Ge ite ASCH BESS. 
ss ... | 11 38 | Charging 19°05 186 184 2 48 0°65 ? 
oH ee to* LO 35 19'3 18°8 18°5 6 20 0°8 Sr 
mols AeveTo 60 5 19-7 190 18°7 ll 0 1-0 j + OUT 6 ha BRAT Ree 
i 20 25 | Charged 20'1 19:0 18°73 ll 35 1°37 
SS 21 42 | Discharging 19°95 18°95 18°85 1 22 1:10 
July 12th 5 40 3; 18°72 18°75 18°75 (8) 9 FAG 0-09 ==) 1°40 Cee. discharge. 
3 6 20 | Discharged 18°72 18°75 18°75 9 55 — 0°03 
A, Son 7 50 | Charging 19°3 18°65 18°7 1 30 0'6 
J ca 1L0% 30 A 19°5 19:0 18°78 4 10 0:72 : 
rot we inaas 40 Bs 19°6L | 19:1 18°77 6 20 gat 13350 
Af ..| 17 45 | Charged 20°40 19°26 19°1 Ll. 25 1:30 
» «| 21 30 | Discharging 1995 | 19:25 | 191 3 45 0°85 
July 13th...| O 22 3 19-7 19°1 19°1 6 37 06 fis : 
reel gd °ts5 + 19-73 | 19-2 19°16 9 10 0°57 = 0°67 esa atee- 
x | 8 52 | Discharged auf Ace ua) res 
” | 3 58 | Just started charging 19°78 19°08 19:15 0 8 0°63 
‘F ...| 10 20 | Charging gue 20°0 19°2 19°15 6 28 0°85 
a vat kee, O x 20°05 19°2 19°15 8 8 0°90 +: 0:77 Gs charge. 
¥ .. | 14 20 6 20°30 19°25 19°2 10 28 11 
ae ... | 15 30 | Charged 20°6 19°4: 19:2 1l 38 1°4 


XX DISCHARGE AND~ CHARGE 
: mole) [achptonton at 


Ba sad Fi ens HS 


Difference of temperature Of working cell and idle cell. 


Hours from the beginning of the discharge or charge. 


Fia. 8. 


From the preceding table we see that, while during the charge 
the cell rises in temperatare, during discharge, on the contrary, 
it actually falls ; hence, in spite of the production of heat due to 
resistance, the cell is actually cooler at the end of a discharge 
than at the beginning—a result possibly due to the splitting up of 
the sulphuric acid during the discharge. This cooling of accumu- 
lators during discharge, which we noticed early in our experiments, 
was also observed at about the same time by Prof. Duncan and 


for the time rise of temperature during the first and third charge, 
curve 26 for the time fall of temperature during the second and 
fourth discharge, and curve 27 for the time rise of temperature 
during the second and fourth charges. 24 is dotted, since tem- 
perature readings were only taken at the beginning and end of 
the first and third of these discharges. In the case of the second 
and fourth of the discharges here referred to, as well as in all the 
four charges, several observations of temperature were made. 
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From the curves it appears that towards the end of the discharge 
and at the beginning of the charge, one or other of two things 
may happen—either the temperature in the discharge may go on 
falling, as in the dotted line, 24, or it may begin to rise again, as 
in 26; whereas, in the charge, either the temperature at the be- 
ginning may rise considerably, as in curve 25, or it may only in- 
crease slightly, as in curve 27. 

It would therefore appear that during the latter part of the 
discharge one or other of two chemical actions can take place ; 
and these two actions have, for some reason or other, taken 
place alternately in the four discharges under consideration. 
But, curiously enough, these four discharges—which took place on 
July 10th, 11th, and 12th, 1889—occurred with extreme regu- 
larity ; so that when the time curves were drawn, even on a large 
scale, for each of these discharges, they coincided exactly and pro- 
duced a single curve, which is shown, greatly reduced, as curve 
10 on the sheet of curves given in the earlier part of the paper. 
And, similarly, for the four corresponding charges the four time 
curves all coincided exactly, producing a single curve, which is 
shown, greatly reduced, as curve 11 on the same sheet. It, there- 
fore, seems as if one or other of two chemical actions might take 
place during the latter portion of the discharge and during the 
earlier part of the charge, and yet, curiously enough, when the 
current is kept absolutely constant the time variation of the P.D. 
is exactly the same, no matter which of these two chemical actions 
takes place. 

About a year later another set of continuous temperature obser- 
vations was made for many days and nights with the same cells, 
the current in discharging and charging being, as before, 10 and 9 
ampéres respectively. The higher P.D. limit was, as before, 2°4 
volts per cell, but the discharge was in each case in this second set 
of continuous discharges and charges, stopped at 1:9 instead of 1°8 
volts per cells. As the regulation of the current day and night 
was in these later experiments in 1890 effected by hand, it was not 
kept quite as constant as when the automatic regulator was 


Variation of temperature during discharge and charge. 


Difference of temperature of working cell and idle cell. 


Time in hours from beginning of discharge or charge. 


Fie. 9. 


employed. Hence the time curves for the excess temperature in 
discharging and charging, when plotted, were not found to be as 
regular as in the previous case. But they were quite regular 
enough to give the general shape of the sets of temperature 
curves for discharge and charge which are shown in fig. 9. 

It will be observed that in these experiments not merely does 
the excess of the temperature of the working cell over that of the 
idle cell fall during the discharge, but it actually continues to fall 
at the commencement of the charge. 

The times of discharging and charging are less than those given 
for curves 10 and 11, partly because the P.D. was not allowed to 
run down lower than 1°9 volts per cell in the later observations, 
and partly because the times of discharging and charging had 
been diminished by the continued experimental rests to which 
these cells had been subjected in a charged state during 1889. 

The mean temperature of one of our cells is during charging 
and discharging, roughly, 0°7° C. higher than that of the air; and 
experiment shows that if one of the cells experimented on be 
warmed up by a portion of the ordinary dilute sulphuric acid being 
replaced by warm sulphuric acid of the normal density, the cell 
will, after all parts of it have acquired a uniform temperature, fall 
in temperature by 0°2443° C. per hour. Of course, during such an 
experiment no current is allowed to pass through the cell, nor 
should any current have passed for hours before the heat emis- 
sivity of a cell is determined, otherwise a wrong value of the 
emissivity may be obtained by local action in the cell generating 
or absorbing heat during the experiment. 

Hence, if xk be the heat capacity of the cell, 0'7 x 0°2448 x 
K x 213 calories (gramme, centigrade) will be lost by radiation 
and convection during the 21} hours of charging and discharging. 
Now the weights and specific heats of the component parts of one 
of the cells under test are :— 


Weight in Grammes, Specific Heat, 


Dilute acid, sp. gr. 1°9 10,490 0°792 
Lead and lead oxide... act 12,987 en 00815 
Glass tte ‘e ove eee 3,402 eee 0°198 


Hence, 0:2443 x equals 2,295 calories, and the loss of heat in 
charging and discharging equals 34,520 calories. The total watt- 
hours given to a cell in charging was 228'2 (see curve 11 
for the working results obtained with the cells after the first 
rest of 10 days), therefore the energy in calories given to the cell 
was 0°24 x 228-2 x 3,600, or 197,200 calories. Hence, in conse- 
quence of the cell being slightly warmer than the air during 
charging and discharging, there is a loss of energy from radiation 
and convection equal to about 17 per cent. of the energy put into 
the cell, and this is more than sufficient to explain the total 
loss observed in the energy efficiency experiments, which amounts 
to only about 18 per cent. Indeed, it would almost seem as if 
a portion of this heat radiated must be supplied by an actual 
slow consumption of the material of the cell; so that, in addi- 
tion to the reversible oxidation and deoxidation of the material, 
which is the characteristic of the secondary cell, there was a cer- 
tain amount of non-reversible oxidation, which is the characteristic 
of the primary cell. 

The loss of energy in consequence of the current having to 
overcome the resistance of the cell is of far less importance than 
the loss of energy due to the actual continuous radiation and con- 
vection from the cell, which is slightly warmer than the air. For 
the mean resistance during discharging of one of the cells experi- 
mented on may be taken as 0°004 ohm (see Section IX., Resist- 
ance, figs. 12 and 13), and the mean resistance in charging as 
00045 ohm. Hence, during the normal 10 hours of discharge with 
10 ampéres there will be generated, 

0:24 x 10? x 0:004 x 10 x 3,600, or 3,456 calories, 
and during the normal 112 hours of charge with 9 ampéres, 

0-24 x 9? x 0:0045 x 112 x 3,600, or 3,621 calories. 
Only, therefore, 3,456 calories need be dissipated during the 
discharge of a cell, and 3,621 during the charge, in consequence of 
the heat produced by the current overcoming resistance ; and to 
dissipate this amount of heat it would only be necessary that the 
mean temperature of the cell should exceed that of the air by 
about 0°14° C., or only about one-fifth of the actual mean excess. 
Whereas what actually takes places is that during discharge about 
16,060 calories are dissipated by radiation and convection ; and, 
further, the cell cools down, possibly in consequence of the 
splitting up of the sulphuric acid, and from 6,000 calories in some 
experiments to 12,000 in others are thus absorbed. During the 
charge these 6,000 or 12,000 calories reappear warming up the cell, 
and, in addition, about 18,460 calories are dissipated by radiation 
and convention. 

In order, then, to improve accumulators, what has to be 
especially sought for, and, if possible, then prevented, is that 
chemical action which keeps the mean temperature of the cell 
about 0°7° C. above that of the air. This chemical action is very 
possibly quite distinct from the reversible one which necessarily 
accompanies the storing up of the electric energy and its subse- 
quent liberation. 

IX.—REsISTANCE. 


The resistance in ohms of an accumulator when charging and 
discharging is given respectively by 
E- Vv 


where v is the P.D. in volts at the terminals when a current of 
A ampéres is passing, and E is the E.M.F. of the accumulator at 
the moment v is measured. To measure © the main circuit is 
broken, and the P.D, observed as quickly as possible. On break- 
ing the circuit, however, the deflection of the voltmeter does not 
sharply change from the value that measured v to another definite 
value that measures E; but, on the contrary, as seen from fig. 4, 
in consequence of the fall of the E.M.F. of an accumulator on 
breaking the charging circuit, and in consequence of a similar 
rise in the E.M.F. on breaking the discharging circuit, the volt- 
meter deflection coutinues to vary for several minutes after the 
circuit is broken. Hence the value of £, measured by a volt- 
meter which is not infinitely dead-beat, must be too small during 
charging, and too large during discharging ; and consequently, 
since the above formule for the resistance are only true when 
v and & are the simultaneous values of the P.D. at the terminals 
of the accumulator and of its E.M.F., it follows that the resis- 
tance has hitherto been measured too large both in charging and 


discharging. 


The magnitude of the error that has been thus made in 
different experiments depends, of course, on how dead-beat a 
voltmeter was employed, and, consequently, on how long a time 
was allowed to elapse between the breaking of the main circuit 
and the taking of thereading. For example, we find that towards 
the end of the charge with the normal current of 9 ampéres the 
E.M.F. varies about 1 per cent. in 20 seconds after the circuit is 
opened. Now, as the difference between v and £, which measures 
the resistance, is only of the order 0:1 volt when it has its maxi- 
mum value during the normal charge or discharge—that is, of the 
order 4 per cent. of r—it follows that an error of 1 per cent. in the 
measurement of E would make an error of about 25 per cent. in the 
measurement of the resistance. 

To measure the resistance accurately, we ought to be able to 
measure the difference between v and & to one-thousandth of a 
volt, and, therefore, as © is about 2 volts, the voltmeter must 
be very sensitive, with a long, open scale, and the needle must 
move through a considerable angle; whereas, in consequence of 
the rapid variation in ©, the voltmeter must be very dead-beat— 
a condition almost incompatible with a long range and great 
sensibility. (To be continued.) 
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THE TELEPHONE IN SWEDEN AND 
NORWAY. 


In February of this year a report on the telephone and its exten- 
sion at Stockholm and Gothenberg was presented to Parliament, 
and now another, referring to the telephone system at Christiania, 
has been printed. From this report we learn that the Interna- 
tional Bell Company was the first, in 1880, to establish telephonic 
communication at Christiania. In 1881 a “'Telephone Associa- 
tion”? entered into competition with it, and obtained by the end 
of that year 224 subscribers, against 462 subscribers to the Bell 
Telephone Company. The two telephone systems continued to 
operate in competition with each other until the end of December, 
1885, when the Bell Company had already fixed 995 apparatus, 
and the Telephone Association 634, representing an aggregate 
total of 1,629 subscribers. Their amalgamation into one company 
was at last effected by pressure on the part of the municipality, 
which prohibited the Bell Company and the Association from 
putting up any more wires separately. 

On the Ist January, 1886, the Christiania Telephone Company 
superseded the two original companies, which were indemnified 
on the following terms, namely :— 


Bell Company (its property was valued at 


i : ste arr, “OF £13,384 

Telephone Association (valuation of property, 
eee eee” | 7,000 
Total £20,384 


The capital of the Christiania Telephone Company is 500,000 
kroner (about £27,890), raised on 2,500 shares of 200 kroner 
(£11 2s. 3d.) each. The dividend declared for 1889 amounted to 
5 per cent. on that capital, and the shares now stand at 25 per 
cent. premium. The number of subscribers on the lst January, 
1890, was 2,133, and their increase, expressed as a percentage, has 
been as follows :— 


Per cent. 
1886 bod as ase was aes ci 7 
1887 ane a are 00 es oe LTR 
1888 ase O39 och art aes et UO 
1889 ate ae ne on ee ive OOF 


The total number of apparatus under the control of the company 
at the end of 1889 was 2,405, of which 68 belonged to subscribers. 

The following are the regulations under which telephones are 
established and worked in Norway :— 

By a Royal decree issued in 1884, a law of July 31st, 1859, regu- 
lating the construction and maintenance of railways and telegraph 
lines in Norway was made applicable to the establishment of 
telephonic communication. In virtue of that decree permission 
has been granted to companies to establish telephonic communica- 
tion either between towns and surrounding districts, or in rural 
districts between such districts, or with neighbouring towns, the 
licenses remaining severally in force for a period of five years. 
No exclusive right is given to individual companies, but no licenses 
are granted to competing companies before all the local authorities 
have been consulted. A royality is payable under a license only 
when the telephonic communication has been established between 
two or more places where telegraph stations are maintained by 
the State. The royalty annually payable is then calculated on a 
scale proportionate to the receipts from telegraphic correspondence 
between the points in question, and is generally fixed at one-half 
or one-third of such revenue. The licenses contain no conditions 
as to the purchase of the telephone exchange systems by the State, 
either within the periods for which they have been granted or on 
the expiration of non-prolongation of a license. The State allows 
telephone companies to place exchanges in connection with tele- 
graph offices at their own cost, and without any responsibility on 
the part of the telegraph service for secrecy or accuracy of trans- 
mission. No charge is made to companies for such connection. A 
few companies have erected on their lines public telephone sta- 
tions, to which telegrams can be sent from any telegraph office in 
the country. The companies are allowed to charge for the trans- 
mission of the telegrams sent by their lines a general rate of 0°50 
kroner (63d.), regardless of the number of words. The tariff books 
of the State telegraphs specify this rate, and give the names of the 
telephone stations. 

An exception, however, from this arrangement has been made in 
regard to the connection of a couple of places, where there had 
previously been State telegraph offices, with a private telephone in 
a neighbouring town. In these cases the State has given a sub- 
vention once for all, on condition that call offices should be pro- 
vided, no extra charge made for telegrams, and a moderate tariff 
fixed for other use of the telephone from the points in question to 
the central office. The telephones established in certain rural 
districts by the State are regarded as part of the telegraph system, 
and are to some extent worked on telegraph lines that are utilised 
by the telegraph during only part of the year. In such places 
contracts are made for certain short periods of years with the 
interested parties, under a communal guarantee to the effect that 
an efficient clerk not connected with any mercantile business will 
be kept at the cost of such parties, and that the contractors will 
undertake the entire working of the telephone station, including 
free accommodation, lighting, heating, and the services of a 
messenger. They are granted a small subvention not exceeding 
200 kroner (£11 2s. 3d.) per annum, and a small return of the 


charge for each conversation through the telephone is made to 
them. Telegrams are in such cases free of extra charges. In a couple 
of valleys, through the State telegraph lines run, telephone wires 
have been erected on the telegraph poles in order to connect road 
posting stations with the nearest telegraph office. These offices 
are all established on the principle just mentioned, except that the 
contracts remain in force for 10 years, and the contractors receive 
no subvention from the State, which has defrayed the cost of the 
lines and erection of the telephone stations, and which undertakes 
the repair of the lines and the keeping of the apparatus in order. 
With regard to the description of telephone generally used, the 
gentleman sending the report to the Foreign Office (Mr. T. 
Mitchell) says it is the ordinary apparatus with magneto-electrical 
call bells. Relatively few apparatus of the electro-magnetic type, 
with which signals are given by battery current, are in use. The 
transmitters are generally on Blake’s, and only a few on Ader’s 
system. The receiver is either a Bell (one pole), or a Siemens 
(two pole) telephone. At the exchanges in Christiania and Bergen 
the central apparatus consist of multiple switchboards, but at all 
other places of switchboards of older construction. The apparatus 
are partly patented, and the State has no right to use or make 
them.- The cost of a complete telephone, comprising one trans- 
mitter and one receiver, ranges, according to decorative finish, 
between 72 kroner (£4) for a magneto-electrical apparatus from 
the Elektrisk Bureaw at Christiania, or from Ericsson at Stockholm, 
and 56 kroner (£3 2s. 3d.) for Bell Blake’s apparatus, from the 
Bell Telephone Manufacturing Company at Antwerp. The 
average cost of maintaining in working order a complete tele- 
phone (transmitter, receiver and battery, or magneto-electrical 
call bells) is reckoned to be from 15 to 20 kroner (16s. 8d. to 
22s. 3d.) per annum. The wires used for the State telephone lines 
are all of silicium bronze, of a gauge 2 mm. in diameter. Except 
at Christiania and Bergen, where silicium bronze wire 1°25 mm. in 
diameter is partly applied, the private companies use for the 
exchanges Swedish iron wire of 22 mm. in diameter. At Chris- 
tiania «rial cables, containing 27 or 52 wires, are used in the 
vicinity of the central station. For inter-urban lines iron wire 
3 mm. in diameter is used on short distances, and silicium bronze 
from 1°5 to 2°5 mm. in diameter on longer ones. The average cost 
per annum to the companies of maintaining 1 kilom. of wires is 
calculated to be from 10 kroner to 15 kroner (11s. 14d. to 16s. 8d.). 
Private inter-urban wires are not allowed to be erected on the 
State telegraph poles. The State telephone wires are erected 
on the telegraph poles on the English system, which has 
been effective in preventing induction. The average cost of poles 
varies according to the place where the construction-of-lines-takes- 
place. The State pays for the best poles, 25 feet long, 6 inches in 
diameter at the top, with 3 to 4 inches heart, oman average 
30 kroner (83s. 4d.) per dozen. The prices of poles supplied to the 
Christiania Telephone Company are as follows:—For pine 
25 feet in length, 20 kroner (22s. 3d.); for fir, 22 kroner 
(24s. 6d.) per dozen; for pine, 50 feet in length, 70 kroner 
(77s. 9d.) ; for fir, 85 kroner (54s. 6d.) per dozen.~-The cost of 
wire is the ordinary market price. Silicium bronze’ wire, more 
especially, has been very fluctuating of late in price. The porce- 
lain insulators for the State telephone lines (the type being the 
same as that used for telegraph lines) cost about 0°50 kroner (62d.) 
apiece. The cost of the double insulators used by the private 
companies is about 0°17 kroner (2d.) The cost of labour in the 
erection of the State telephone lines is the same as that for tele- 
graph lines, and varies greatly according to the more or less 
mountainous ground to be passed. The average cost is about 
80 kroner (88s. 11d.) per kilom. The private companies estimate 
the cost of labour at about ‘30 kroner (33s. 4d.) along the roads. 
On the houses it varies very much. The average may be said to 
be 25 kroner (27s. 9d.). It may here be remarked that 
the exchange and office work of the Christiania Telephone 
Company is principally performed by females. The annual 
charge for the use of a telephone in connection with an 
exchange varies greatly in the different companies: in the 
mutual societies, where the subscribers are owners of the lines, the 
apparatus, and the central station, the charge is from 30 kroner 
(333. 4d.) to 60 kroner (66s. 8d.) per annum. When the companies 
are founded on shares, the annual charge is within the first circle 
(generally 14 kiloms. from the central station) from 50 kroner 
(55s. 7d.) to 100 kroner (11ls. 2d.), and is increased for greater 
distances. The Christiania Telephone Company, founded on 
shares, make an annual charge for the Ist circle of 80 kroner 
(£4 83. 11d.), with an addition of 7°50 kroner (8s. 4d.) for each half 
kilom. beyond. The subscribers of telephone companies founded 
on shares are generally bound for one year. The mutual societies 
have not bound themselves to give any compensation for lines and 
apparatus belonging to former members. On the State telephone 
lines there is no special charge made for the telephoning of tele- 
grams. For conversations by telephone the charge is 0°29 kroner 
(2#d.) to 0°50 kroner (63d ) for five minutes. Public call offices are 
provided only ina few towns. At Christiania they are generally 
established in the house of a subscriber (generally a shop), who 
receives a remuneration of 30 per cent. of the revenue, the charge 
for each conversation being 0°10 kroner (13d.), whether to sub- 
scribers or non-subscribers. All the telephone exchange wires are 
erial and single. The existing trunk wires between towns (com- 
munications inter-urbaines) are all maintained by the companies, 
namely, between the following places :—Christiania-Gjovik, annual 
royalty to the State 300 kroner (£16 18s. 4d.),) distance about 110 
kilom., charge for five minutes’ conversation 0°50 kroner-(67d.). 
Christiania-Hénefos, distance about 60 kilom., charge for five 
minutes’ conversation 0°50 (63d.). Drammen-Kongsberg. Chris- 
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tiania-Moss, annual royalty to the State 2,000 kroner (£111 2s. 3d.), 
distance about 60 kilom., charge for five minutes’ conversation 
0°50 kroner (63d.) Skien-Porsgrund, royalty to the State 500 
kroner (£27 15s. 7d.)._ Porsgrund-Langesund, royalty to the State 
200 kroner (£11 2s. 3d.) The State has the right to erect poles 
and wires on public roads and private property against full com- 
pensation for value and damage under the provisions of the law of 
July 31st, 1859. Companies have no such legal right, but the 
local authorities and the landowners generally give permission to 
that effect without making any charge, the establishment of a 
telephone exchange being in the interest of the local inha- 
bitants. The State telephone lines are regarded financially as 
part of the telegraph system, and the expense of their main- 
tenance is expected to be covered by the revenue they yield. 
The total number of telephone exchanges (all private) in Norway 
is 830. The number of subscribers to each exchange, and the total 
number of inhabitants in each town or locality are shown ina 
statement hereunto annexed. The Government does not interfere 
in the establishment of private telephone systems to a greater 
extent than may be necessary in order to avoid collision between 
the different companies, and in order to protect the interests of 
the State telegraphs. In the latter respect the State only requires 
remuneration for a decrease in the number of telegrams exchanged 
between telegraph offices, contingent on the establishment of tele- 
phone lines between the same places. The system on which 
telephones are established and worked in Norway seems to be well 
adapted to a country of which the population is spread over a large 
extent of territory. The telephone exchange systems have, more 
especially in the two or three last years, grown rapidly—first, 
within the limits of certain towns or parishes, and then expanding 
to the surrounding districts or parishes. The telephone is being 
more and more regarded as a convenience of household necessity. 

What bells are for calls inside a house, the telephone is for out- 
side calls; and as there is no charge for royalties, &c., included in 
the cost of establishing an exchange, the subscription rate can be 
made so low that the acquisition of a telephone apparatus is within 
the reach of moderate means. 

There are three appendices to the report, the third of which is 
as follows :— 


The Number of Subscribers to each Telephone Exchange in 


Norway is :— 

Subscribers. Inhabitants. 
Christiania ... ae 2,183 140,000 
Bygdo ie oan 36 
Stromsborg... Ae cf Rural districts. The 
Sandviken ... as 11 Christiania Telephone 
Lillestrommen ... 16 Company. 
Malméen ... eee s 
Drébak rr es 13 2,000 
Honefos.... ie 13 1,400 
Bergen En =o 750 50,000 
Trondhjem ... oe 315 25,000 
Drammen ... uA 145 20,000 
Stavanger ... Gas 148 24,000 
Fredrikstad vas 142 12,000 
Fredrikshald ee 97 11,000 
Laurvik 90 11,000 
Skien 94 7,000 
Moss .. 70 7,000 
Troms6 Se brs 63 6,000 
Tonsberg ... ie 62 7,000 
Christianssund _... 51 10,000 
Christianssand ON: 50 13,000 
Arendal ie. <o 50 4,000 
Porsgrund ... ice 37 4,500 
Langesund... ... P Lately established. 
Aalesund ... oat 37 7,000 
Krageré ... a 28 5,000 
Hammerfest aR 21 1,500 
Sarpsborg ... “ae 37 2,800 
Haugesund ... ee p ? Lately established. 
Hamar eee aes p Ig . Fe 
Horten 70 6,000 
Bodo.. ss ay p ? Lately established. 
Kongsvinger... ... 57 t 
Elverum — ... ie 57 ? Rural districts. 
Slokmarknes-Mebbo 7 
Vormsund ... tae 23 
Ingeborrud ... os 3 Rural districts. The Nos 
Trégstad ... ies 11 Telephone Company. 
Nannestad... ie 5 
Hidsvold ... he 27 Rural districts. 


Oplandenes Tele- 


Vestre Toten Gran... i Lately esta- { The 
phone Company. 


Ostre Toten Gjovik blished 


NEW PATENTS—1890. 


10939. ‘ Electric lamp holder and switch for capped incan- 
descent lamps.” C. McDonaup. Dated July 14. 


10941. “Improvements in electrical contacts or collectors of 
electricity for railways and other purposes.” F.Wynneg. Dated 
July 14, 

11017. “Improvements in or relating to conduits and perma- 
nent way for electric railways.” W.P. Tuomrson. (Communi- 
cated by J. Lynch, United States.) Dated July 15. (Complete.) 

11042. “ Improvements in electric thermometers and thermo- 
graphs.” J. W. Goocu, C. A. Baker and W. Waiter. Dated 
July 15. 

11045. “Improvements in printing telegraphs.” W.W. Taylor 
and E. M. Lmavens. Dated July 15. (Complete.) 

11052. ‘Improvements in telegraph receivers.” 
Davies. Dated July 15. 

11061. ‘Improvement in electric railway switches.” H. H. 
Lae (Communicated by W. D. Swart, United States.) Dated 

uly 15. 

11065. “ Improvements relating to the impregnation of organic, 
fibrous, and cellular matter, by means of an electric current, and 
apparatus therefor.’ G.A.OnckENn. Dated July 15. 

11070. “Improvements in and connected with electric 
measuring instruments, incandescent lamps, telephone trans- 
formers, electrically worked organs, and materials for jellygraph 
copying and printers’ rollers.” J. Swinpurne. Dated July 16. 

11130. “ Improvements in insulating compositions for electrical 
purposes.” A.N.Forp. Dated July 17. 

11187. ‘ Improvements relating to the manufacture of articles 
by electro-deposition, and to compositions for use in such manu- 
facture.” A.W. Armstrone. Dated July 17. 


C. LANGDoN- 


11193. ‘Improvements in electrical switches.” J. TREczIoK. 
Dated July 17. 
11240. “Improvements in electric arc lamps.” J. Y. JOHNSON. 


(Communicated by L. Bardon, France.) Dated July 18. 
plete.) 


11268. ‘Improvements in wall sockets for temporary electric 
connections.” J. M.M. Muwnro.. Dated July 19. 


(Com- 


11272. “An improved ceiling rose for the suspension of elec- 
trical fittings.” T. R. ANpREws and T. Prezcz. Dated July 19.. 
11312. “An improved device for maintaining electrical con- 


nection between separate railway trains.’ J.P. Bayuy. 


(Com- 
municated by A. Baker, United States.) Dated July 19. 


11319. “Improvements in apparatus to be used for electric _ 
welding.” H. Howarp. Dated July 19. 
11327. ‘‘Improved electrically operated stamping and crushing 


machines.” C.T.J. Vautin. Dated July 19. 


ABSTRACTS : 
OF PUBLISHED SPECIFICATIONS, 1889. 


4125. ‘Improvements in holders for incandescence electric 
lamps.”” W.0O. Roorzr. Dated March 8. 8d. The holder consists 
of a cylindrical body made of vulcanite fibre, ebonite, china, or 
other suitable non-conducting material, to the outer surface of 
which are attached two or more spring clips which embrace the 
neck of the lamp bulb or globe, and two metallic attachments 
fitted with binding screws for connecting the leads to the lamp 
wires. The upper external part of the body of the holder is screw 
threaded to receive a screwed cap of brass or other suitable 
material, having a hole in the centre of the top thereof, through 
which the leads or conducting wires are passed on their way to the 
aforesaid metallic attachments. 5 claims. 


5976. “An improved automatic electric alarm clock.” A. 
LxeyLanp. Dated April 8. 8d. Has for its object that of pro- 
viding an electric alarm that will ring until stopped, and re-set 
itself ready for being operated, according to the time intended by 
the alarm dial. 4 claims. 


6384. ‘Improvements in and relating to electric switches.” 
A. A. Gotpston. Dated April 13. 8d. Claims:—1. In an elec- 
trical switch, the combination of a switch lever provided with two 
conducting pieces insulated from each other and adapted to be per- 
manently connected to the main circuit, and two pairs of contacts, 
one of which pairs is designed to be connected with the terminals 
of the circuit to be introduced, while the other pair is in electrical 
connection, all arranged and operating substantially as described. 
2. An electrical switch adapted to cause the main line current to 
pass through an “introduced” circuit or through a short circuit, 
the arrangement being such that when the current is passing 
through the short circuit the terminals of the “introduced” 
circuit will be out of electrical contact with the switch or with 
themselves, substantially as described. 3. The manufacture and 
nse of the improved electrical switch described and illustrated in 
the drawing. 


8157. “Improvements in switches for electric signalling appa- 
ratus.” L. SmLuNER. Dated May 16. 8d. Relates to switches 
by means of which any desired lamp from a number of white and 
coloured or continuously and intermittingly lighting electric 
incandescent lamps can be interposed into the circuit of an 
electric current generator,in order to give a signal, while, at the 
same time, an equal number of other lamps, provided for main- 
taining in the circuit unvariable resistance, are put out of circuit. 
6 claims. 
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186388. “Improvements in the mode of driving electrical 
vehicles.” A. Dickinson. Dated November 21. 6d. The gear 
is all mounted in an extra frame, one end of which is pivoted upon 
one of the bogie axles, and the other end is so mounted in a radial 
axle box or horn plates that this end of the frame is free to move 
upwards and downwards, but its liberty is governed by spring 
arranged to check its movement within certain defined limits. The 
central bearing of this moving end of the frame is circled so as to 
permit each of the two rail wheels to move unevenly without in- 
terference with the frame. The mvtor is mounted on a shaft near 
the centre, in suitable bearings, and transmits the motion through 
helical gear and counter shafts to the bogie axle on each side. 3 
claims. 


CORRESPONDENCKH. 


Electric Light Fittings. 


With reference to your note of the electric light 
fittings at the Hotel Metropole, Brighton, we are much 
surprised that Messrs. Benham and Frowde should have 
informed you so incorrectly of the true facts of the 
case. 

The electric light fittings at this hotel were supplied 
by at least four different firms, none of whom were 
responsible for the designs, which were supplied by Mr. 
Alfred Holland, one of the directors. Our firm sup- 
plied the fittings for the entrance and main halls, 
drawing rooms, library and reading room, smoking 
room, staircase, principal corridors, standards for 42 
principal bed rooms, and fittings for all bath rooms 
and many offices. 

It can hardly be said, therefore, that the electric light 
fittings have been supplied by Messrs. Benham and 
Frowde, and we are informed that the above form 
certainly the majority of them. 


B. Verity & Sons. 
July 26th, 1890. 


Steno-Telegrapby. 


In your paragraph on “steno-telegraphy,” published 
in your number of July 18th, p. 71, you compare the 
latest form of Wheatstone’s automatic instrument, such 
as now in use in England, and M. Cassagne’s system. 
It is, nevertheless, a fact that this latter system—per- 
fectly simple and reliable as it is—enables a single 
operator to punch his tape at a rate of speed not hitherto 
- attained in telegraph work (100 orthographic words, 
or 200 shorthand, 7.e., phonetically spelt words, per 
minute). 

This speed can be maintained for hours at a stretch. 
Moreover, the message is received in type. 

This system is the only one, so far, which enables 
four persons, at the outside, to transmit 400 words per 
minute ona single wire. The difference between these 
four persons and the regular army of operators required 
for the same result with the Wheatstone system, is too 
important to be looked over by impartial minds. 

The commercial aspect of the question can be summed 
up as follows :— 

With two operators at each end of a line wire (four in 
all), M. Cassagne’s instruments can send 400 words per 
minute. What would be the number of words sent by 
the Wheatstone in the same time, and with the same 
number of men ? 

L. H. Despeissis. 
3, Rue du Mont Thabor, 
Paris, July 28th, 1890. 


Brush y. King. Brown & Co. 


This judgment does not in the least surprise me, but 
I must confess to being greatly amused with the idea of 
80 much money being wasted in lawyer’s fees. 

I have come to the conclusion that there is scarcely 
one valid patent in existence. This is not merely a 
hastily formed and speculative opinion, but is based on 
a most careful study of the patent specifications ; a 


study to which I have devoted my spare time during 
the last six or seven years. 

Nothing can be further from my thoughts than to 
insinuate that any of the existing patents have been 
obtained by those who were not blond fide inventors. 
Those patentees have doubtless acted in perfect good 
faith, and without the least desire to appropriate the 
lapsed or uncompleted patent of their predecessors. 
But the fact remains that very many inventions on 
which patenis are now held without dispute, are antici- 
pated, and set forth in former specifications with far 
clearer language than Mr. Varley used. 

It is obvious that my remarks are to be taken in a 
broad and general sense. Every invention must neces- 
sarily be new at some time or other; but it certainly 
seems very curious that many of the existing patents 
are to be found very exactly described in the specifica- 
tions of twenty or more years back. 

C. Purcell Taylor, D.Se. 

July 28th, 1890. 


Secondary Battery Manipulation. 


I have not the slightest doubt that Mr. Barber- 
Starkey’s communication on the above subject, which 
appeared in a previous issue, will be read by many 
with interest, and, probably, by himself and others, 
may be considered new ; but this really is not the case, 
as the methods communicated by him are neither new 
nor novel, nor can they be considered any improvement 
in storage battery manufacture, according to present 
knowledge ; in fact, this ancient method, as suggested 
by Mr. Starkey, is rather a detriment to success than 
otherwise, as I well know from practical experience, 
having as far back as 1882 manufactured, in conjunction 
with Dr. Woodward, the inventor of the Woodward 
system, storage batteries in numerous shapes and forms, 
many of which I have still by me as historical produc- 
tions, showing some of the early work carried out in 
connection with this section of the industry ; and, 
singular to say, amongst them is a cell in which the 
plates are divided by a compound packing of pulverised 
cocoanut fibre, boxwood, gypsum, &c., which was used 
by us as a separator of the lead plates. We also used 
many other forms of insulation, some of which were 
made from xylonite, Blake’s embonita, vegetable ivory, 
and other fibrous materials suited for this purpose, 
which batteries, in various forms of manufacture, were 
publicly exhibited by my late firm at the “ Engineering 
and Metal Trades Exhibition,” held at the Agricultural 
Hall inthe year 1883, and other exhibitions of more recent 
date ; and as arecord of experimental research, [ may 
say that in our experiments we found that pulverised 
cocoa-nut fibre was the best adapted for the purpose we 
then had in view, the manufacture of a compact form of 
spongy lead plate which could be closely packed side 
by side without fear of buckling or short-circuiting the 
cell when used for traction work ; but, after many ex- 
periments, this type of cell was abandoned by Dr. 
Woodward for his improved method, as now uni- 
versally adopted by all makers of the Woodward cell, 
thousands of which are in daily use, doing good, active 
work in the United States of America, Canada, and 
other parts of the world ; and in all probability in the 
near future a like effect may follow in this country. I 
may also say that I explained Mr. Starkey’s proposed 
plan to Mr. Joel, and many others in the trade, years 
ago; and, if my memory serves me rightly, I believe 
patents were afterwards granted to Mr Joel and also to 
a Mr. Tatham, the former for the use of cocoa-nut 
fibre separator, and to the latter for the use of sawdust 
and cellulose packings in combination with lead or 
other alloys for storage batteries, and as neither of 
these batteries have ever come to the front as a success, 
I presume the inventors came to the same conclusion 
as myself, that there was no value in the supposed 
inventions, or we should have heard more about them. 

The use of a little permanganate of potash, carbonate 
of soda, sulphate of soda in combination with mercury, 
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if well mixed with the acid solutions, or even com- 
pounded with the lead when in a molten state 
(although not a new idea), has undoubtedly certain 
advantages—it assists formation, besides making the 
plates more homogeneous when used in combination 
with the Woodward, Planté, or other type of spongy 
lead plates. 

As a matter of history, 1 may say that the use of 
carbonate of soda is a very old idea, and was recom- 
mended by me some years ago, and is duly recorded in 
the English Mechanic notices, and anyone interested in 
this subject can, by referring to same, find the report. 

Moreover, I may mention that I supplied Mr. J.S. 
Sellon with specimens of this class of spongy lead 
compound type plate as far back as 1885; also Mr. 
Crompton in the year 1887—both of whom can testify 
to the fact, should Mr. Barber-Starkey require further 
verification of the fact—consequently further comment 
upon this point from me is unnecessary. 

I may say that sawdust and all fibrous packings and 
separators have a tendency to absorb and retain 
moisture, and owing to their porosity will occlude 
gases, which is an advantage; but this method of 
packing the. plates does not and will not prevent 
evaporation, as Mr. Starkey supposes, and the reason 
why he found his cells in such a placid state was 
simply because they had been kept idle and at rest, for 
it is well known by all experts that the evaporation of 
the liquid never occurs to any great extent, except in 
cases where the cells are either overcharged or have 
been too rapidly discharged when in use. Evaporation 
will then occur, which is caused by the expansion of 
the ethereal energy stored up in the shape of minute 
molecules consisting of “a something,” the component 
parts of which have yet to be determined by the aid of 
chemical science, which mysterious element may pro- 
bably be a compound of etherealised ozone, or a species 
of azotic gas, most probably absorbed by the positive 
plate and held in combination with the oxide element 
contained in the cell. I have my own views upon the 
matter, but not being so well versed in chemical 
matters as I should like to be, I must leave the solution 
of this problem to our chemical savants to solve. 


Arthur Shippey. 


The Lineff Electric Traction System. 


T-read with considerable interest the careful and ably 
written report in your last issue by Mr. Kapp upon the 
new Lineff system of electric traction. The report 
itself is very fair and impartial—such as one might 
expect from the author—but I should certainly like to 


touch upon one or two points in this report, as well as. 


the system described. 

In the first place I feel pretty certain that, unless an 
absolutely rigid base support were given to the insu- 
lated rail sections, the inventor would speedily find 
them sinking down so much that they would be in con- 
tact at many points along the line with the internal 
conductor, and the galvanised iron strip would not be 
able to rise and make contact for the simple reason that 
it might be already wedged tightly between the con- 
ductor and the external rail, so making contact very 
effectually and permanently. Possibly I am doing the 
scheme an injustice from sheer ignorance, and when 
drawings appear this point may be shown to have had 
suitable attention. Nothing, however, will serve short 
of imbedding the insulated rail sections upon a good 
solid conduit, which also contains the conductor. 

Even Mr. Kapp’s apparently severe test of passing a 
heavy steam roller along the line does not altogether 
vouch for its efficiency ; asingle test like this does not 
compare practically with the ceaseless wear and tear of 
everyday traffic. i 

So long as a rigid connection is kept up between the 
conduit and insulated rail sections the device may be 
depended upon, but in proportion as this point is con- 
sidered, so also are increased the difficulties of insula- 
tion. 


Next, I must say that Mr. Kapp seems to have for- 
gotten the old saying that refers to the weakest link of 
a chain ; if any line has a minimum insulation resist- 
ance of 600 ohms and a maximum of 4,000, then the 
practical insulation resistance of that line ought, I think, 


to belooked uponas 600 ohms, and not as ee 


An engineer is not altogether justified in reckoning 
on more than he can always and absolutely swear by ; 
and as regards surface leakage, I fear this system 
(especially in our wet climate), would prove too waste- 
ful for extended use. 

Then, again, Mr. Kapp is, I think, a little unfair to 
the battery cars when speaking of the greatly increased 
weight to be carried. 

From particulars of a large number of battery cars— 
all, indeed, that I could learn anything about—I found 
that the weight of the necessary cells complete was as 
nearly as possible that of the seated passengers at full 
load. 

If the 20 passengers on the Lineff car weighed as 
much as the 3 or 4 tons that Mr. Kapp speaks of, then 
all I can say is, that they must have been in the prime 
of health and vigour—remarkably fine specimens, in 
short. A ton and a half of decently behaved cells ought 
to be ample for carrying 20 passengers along an average 
road. 

One would wish very much for the sake of electric 
traction that one could see a prosperous future before 
such a system as that of Mr. Lineff: it is ingenious, it 
is novel (pace Mr. Holroyd Smith) and offers many 
advantages. But I fear the disadvantages would prove 
—in its present form—too serious to allow this method 
an extensive use. If practical service proves this feel- 
ing to be wrong, no one will be more pleased than 


Frank B. Lea. 
July 28th, 1890. 


Secondary Batteries. 


Referring to your article contained in your issue of 
the 25th inst. upon the merits of the Edinburgh paper 
upon “Storage Batteries,” it would appear that when 
speaking of the relative ampere-hours between the 
E.P.S. 7L cells and the ampére-hours obtained by Prof. 
Ayrton and his assistants, you lost sight of the fact 
that five instead of seven plates were used in the latter’s 


‘cells. 


Passing on to your reference to the “ author’s” con- 
cluding remarks, you think that further study and 
research into the chemical actions, &c., of the present 
storage batteries might be the means of increasing their 
efficiency. 

I would, however, remark, for the benefit of those 
interested, that in my opinion any further labour in 
the direction of your suggestion would be time and 
capital lost, unless (after taking all the defects of the 
present batteries into consideration) improvements to 
the extent of 100 per cent. were obtained, which would 
be necessary to hold its own. 


July 29th, 1890. 


[In the experiments at the Central Institution “7L 
glass cells” were used, containing five plates, but our 
clerical error does not in the least affect the sense of 
the article. We did not state that “ further study and 
research into the chemical actions, &c., might be the 
means of increasing their efficiency,” but what we did 
say was that the promised “results on chemical in- 
vestigations will be looked forward to with anxious 
interest by a large portion of the electrical fraternity,” 
and we maintained that the efficiencies obtained by 
Prof. Ayrton and his colleagues were, in our opinion, 
too high, and should not be relied upon in practice. 
Our correspondent must have had very sad experience 
with secondary batteries, and we cannot agree with his 
views as to an abandonment of all further research in 
this direction.— EDs. ELEC. REvV.] 


Progres*. 
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PROCEEDINGS OF THE BOARD 
OF TRADE. 


THE Board of Trade has issued a report respecting the 
applications for orders and proceedings of the Board 
during the past year. There were 161 applications of 
which 45 were made by local authorities and 116 by 
companies or individuals, 23 relating wholly or in part to 
the County of London. The report states that a modified 
form of provisional order was made necessary, before the 
model form settled last year for the metropolis 
could be made applicable to districts outside the Metro- 
politan area. In accordance with the Acts all orders 
granted to companies have been with the full consent of 
the local authority for the district. When applications 
have been made by acompany and a local authority, the 
preference in accordance with the rules has been given 
to the application of the local-authority. A clause, 
however, has been inserted in the orders and licences 
which enables the local authority, if it thinks fit, to 
transfer its powers to any given company, with the 
consent of the Board of Trade; 67 provisional orders 
have been granted, chiefly to electric light companies, 
but many have been refused on the ground of not 
receiving the consent of the local authority ; 12 licences 
have been granted to private persons, companies and 
local authorities, 

A question having arisen as to the interpretation to 
be placed upon the portion of the Schedule of the Elec- 
tric Lighting Act, 1882, defining local authorities in 
Scotland, the Board of Trade consulted the Scotch 
office, who were of opinion that in certain cases in 
which authorities in Scotland were authorised to supply 
gas, they were not the local authority for electric light- 
ing purposes in the capacity in which they supplied 
gas, and would not be able to utilise the gas rates for 
electric lighting purposes in the event of their obtain- 
ing powers to supply electrical energy. 

In the appendix to the report, the regulations are 
given for the protection of the public safety, also for the 
protection of the electric lines and works of the Post- 


master-General, but these are word for word the same 
as those published for the first time in the REVIEW for 
August 30th of last year, and which formed the subject 
of a leading article in the same issue. ? 


CAPITAL PUNISHMENT BY ELEC- 
TRICITY. 


UNDER date New York, August 4th,a Dalziel tele- 
gram read :—“ All America is greatly excited about the 
fate of the murderer, Kemmler, who, it is now believed, 
will be executed to-morrow night.” Probably all 
America is now more than satisfied; for after many 
months of alternate hope and despair, the poor wretch 
has been done to death. Our readers do not need re- 
minding of the various episodes in this terribly 
realistic drama, during a period which must have en- 
tailed upon the condemned man an amount of mental 
anguish such as no mortal ever before endured, neither 
need we dwell upon the combination of circumstances 
which led to the adoption of electrical execution in 
New York State as the means of capital punish- 
ment. All the incidents which have resulted in 
the first and, it may be, the last, despatch of criminals 
by this agency, have been chronicled in our pages. 

For several days past the newspapers have published 
sensational paragraphs concerning the preparations for 
the prisoner’s end. His own bearing at the thoughts 
of his approaching fate was said to be that of a maniac, 
the tests of the death machinery were reported in terms 
of the most absurd nature, and the manner in which 
the culprit was to spend his last moments has been dis- 
cussed to the veriest detail in language calculated to 
shock the most hardened reveller in the horrible. 

These incidents are as nothing, however, compared 
with the doubtlessly grossly exaggerated and sickening 
reports of the execution itself; reports which, from 
their improbable nature, must be taken with a grain of 
salt until official accounts of the death stroke reach our 


shores. 


‘ Bb 
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Nevertheless, there is enough of truth in these highly 
coloured statements to send athrill of horror throughout 
the world. That a thrice- repeated application of the 


current was necessary before the spirit of the con-— 


demned man left its earthly tenement, we do not for 
one moment believe, and with the numerous cases of 
accidental deaths from high-tension currents before us, 
we can scarcely think it credible that a carefully- 
planned scheme: to deliberately kill should entail a 
lengthened period of suffering, when a chance contact 
has so often resulted in what has, to all intents and 
purposes, been instantaneous death; indeed, we have 
hitherto tried our best to prevent fatalities from elec- 
tricity, and yet many lives have been unwittingly 
sacrificed. Still, so far as can be gathered from 
the reporters, it would appear that both in prelimi- 
nary trials and at the final scene the machinery did 
not come up to expectation, and so far as it is 
possible to judge from the garbled versions given by 
the newspapers, we imagine that the engine was 
insufficient for its purpose. However this may be, we 
have to acknowledge the fact that although Kemmler 
is no more, his execution has been at once a bungle 
technically, and socially and politically a mistake. 

However much we may wish to believe that New York, 
from humane desires, made electric execution the legal 
method of expiating one’s crimes, there is only too much 
reason to fear that it was introduced and promoted until 
it became law by those who had political and personal 
motives to serve ; humanity was ostensibly the plea, 
but the real reason is less fathomable, although perhaps 
not altogether beyond one’s depth. 

Even in the telegrams from America, on the day of 
execution, it is easy to perceive these conflicting in- 
terests at work, and, if we are not mistaken, a certain 
section of the electrical industry is more or less 
involved. 

As we have previously remarked, it is useless to 
comment upon the use or abuse of the electrical 
machinery until authentic details of its performance 
come to hand, but at the same time we feel that some 
sort of protest should be brought against the indis- 
criminate statements which have been scattered broad- 
cast throughout the land. If, as one of the electricians 
who was present says, “everyone in the room lost his 
head,” how much weight are we to attach to the ghastly 
descriptions of Kemmler’s contortions and apparently 
agonising sufferings? For our own part, we do not 
give credence to the statements that the first appli- 
cation of the current was ineffective, although, as 
the reports of those who were present are so conflict- 
ing, we shall probably never learn the exact truth of 
the matter. 

Without expressing any sympathy with the murderer, 
who seems to have been of that type of man for whom no 
fate is too bad, it would seem that, as he had for more 
than a year been the subject for bandying scientific and 
legal argument throughout the different courts as to 
whether death by electricity was or was not “cruel, 
unusual, and unconstitutional,” it would have met the 
ends of justice if he had been kept to penal servitude 
for life. Whether the effect upon the American 


populace will be of a demoralising nature remains to 
be seen. The Standard thinks so, and that it can 
hardly be over-estimated. On the other hand, if the 
new law stands, it may have a deterrent influence on 
crime, and, if this turns out to be the case, the first 
electrical execution may not have been carried out 
quite without some compensating benefit for the 


horrors which were attendant upon its enactment. But it. 


cannot be denied that the whole affair partook too much 


of the nature of a show, and the conversation reported to - 


have arisen between doctors, warder and criminal would 


seem laughable were it not that the fate of a human. 
being was the subject of the melo-dramatic episode. 


Indeed, one can scarcely get rid of the feeling that in 


some respects we are simply reading a criticism of an 
execution scene in a new and thrilling stage play. The 


utter lack of solemnity throughout the whole of the 
proceedings, the numerous assemblage permitted to 


participate in the tragedy, and the clumsiness with 


which the fatal stroke seems to have been administered, 
all combine to make one ask whether all this theatrical 
display can really have been an incident of to-day. 
That such was the case is only too true, but let us, for 


humanity’s sake, hope that a like scene will never™ 


again figure in the theatre of life. Bs 

In the REVIEW for June 4th, 1889, we canatelibyse con- 
sidered, from various standpoints, the question of execu- 
tion by electricity, and notwithstanding the impression 
which the bungling over Kemmler must have produced 
in the public mind, we do not think there is any need 
to modify anything we then said. We confessed that 
at first we were reluctant to entertain the idea of elec- 
trical means being adopted for the purpose. But this 


was mere sentimentality—selfish sentimentality ; and 


when we came to reason calmly, we could not perceive 
that we had more ‘cause to object or complain than 
would the. hydraulic engineer if death by drowning 


were proposed, or the cutlers of Sheffield, if the guillo- — 


tine were to be brought into use in this country. The 
trend of civilisation, moreover, being towards lessening 
rather than inereasing the horrors of capital punish- 
ment, it behoved us to consider whether death by 
electricity could not be made immediate and sure, for 
the rope has not been infallible. We thought so, and 
again we assert our belief that in proper hands there need 
be no hitch and no fear of failure with the electric 
current. 


YESTERDAY’S leading article in the 
Standard concludes as follows :— 
“The demoralising effect which such a 
scandalous scene as that enacted yesterday must have 
upon a large portion of the population of New York, 
and, indeed, of the United States, can hardly be over- 
estimated. The publication of minute accounts of 
every detail of what took place made the thrice-repeated 
efforts to stamp the life out of Kemmler visible to the 
whole nation, and fed the desire for sensationalism 
already too largely pandered to in the New World. 
The American public was yesterday thrilling with 
anxiety, not to hear that a brutal murderer had paid 
the penalty of his crimes, but to learn how long, and 
with what particular circumstances of horror, an 
alternating current is in destroying a human being. 


The Standard on 
Electrical Executions, 
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The criminality of the man to be executed was not 
thought of. Kemmler was simply looked upon as a 
subject who might fairly be used for the great experi- 
ment. That the existence of this unwholesome and 
degrading sentiment shows any special depravity on 
the part of the New Yorkers we do not desire to assert 
fora moment. Electricity for the last few years has 
been the toy of the American people, and they have 
employed it for every conceivable purpose. At last 
some ingenious mechanist suggested that it should be 
used to get rid of criminals. The idea seems at once 
to have captivated the minds of the State Assembly, 
and they proceeded to adopt the suggestion. No 
doubt they soon grew persuaded that they were 
acting in the interests of humanity, though, in 
truth, they were lending themselves to a popular 
craze, and were merely endeavouring to show that 
there was no end to the wonders of electricity. 
Such levity, had it been conscious, could only have been 
described as inhuman; as it is, we must condemn the 
lack of judgment which prevented the members of .the 
two Houses realising that they were prostituting the 
sacred work of legislation to the vilest sensationalism. 
Had the infliction of the death sentence by hanging 
outraged public opinion by constant failures, and 
had it thus become necessary to devise some new 
method, it might have been possible to find an 
excuse for the action of the Legislature. No 
such considerations, however, existed to influ- 
ence them. The law, as already remarked, was 
simply and solely the outcome of an_ electrical 
craze. When this was the origin of the Act, it could 
have no other effect but that of demoralising the whole 
tone of the community in regard to capital punish- 
ment. Even had the process worked well instead of 
badly, it must have tended to make people look upon 
“executions as sensational exhibitions of the powers of 
modern science. As it is, it is impossible to be sure 
that torture of the most excruciating kind has not 
been added to the death penalty in New York. But 
will popular feeling in the States allow the recent 
alterations in the law to stand? We doubt it. The 
Americans are, we believe, not less humane than their 
kinsfolk on this side of the Atlantic, and the sickening 
spectacle of yesterday will kindle a feeling of horror 
and disgust which neither Congressmen nor Senators 
will be able to disregard.” 


THE Financial News published an 
article on the 25th ult., entitled “ Elec- 
tricity as a motive power.” It was 
mainly based upon the experiments of Mr. Moss, of 
the Manhattan elevated railway of New York, and the 
results to the casual observer are calculated to lead him 
to the belief that electric traction is a fraud. It seems, 
however, that Mr. Moss must have got hold of some 
electrical plant belonging to a prehistoric age, a8 may 
be gathered from the following :—‘ Leaving Thirtieth 
Street, for instance, up a gradient of about 1 in 60, the 
horse-power exerted by the driving engine indicated 


Electric v. Steam 
Traction for Elevated 
Railways. 


395, while at the same time but 7:6 horse-power, as . 


indicated by a dynamometer, was being exerted to pull 
the train, showing less than 2 per cent. of the power of 
the engine transmitted to the train at that instant.” 
We would like to know what kind of conductors were 
used for conveying the current and the state of their 
insulation, but on these points we find nothing. The 
Financial News is not improving the chances of com- 


mercial men taking to electric traction by quoting 
figures which give one side of the matter only, but 
perhaps the policy of that journal lies in an opposite 
direction ; in any case another paper, the Railroad 
Gazette, shows, from Mr. Moss’s own figures, that pro- 
pulsion by electricity, instead of being four times as 
expensive as steam traction for the elevated railway, 
shows a decided economy. 


THUS runs the verdict of the jury 
which last Saturday met to consider 
the death of Private Sanford, who 
while watching acricket match was killed by lightning, 
at the same time several companions also were severely 
injured. To say the least it is surprising that a body 
of men under the guidance of a coroner, who we 
presume to be an educated man, should return 
so anomalous a verdict. To appreciate a verdict of 
that character we must go back to the days when the 
ducking stool and the moot hall were time honoured 
institutions. Doubtless there would be many peculiar 
verdicts when the supernatural and mysterious 
influenced the mind, but one would have thought 
that we, in the 19th century, knew a little better. 
As showing the logical conclusions of the jury, the 
conduct of a Doctor Trask, who restored animation in 
the injured men, was highly praised, and owing to 
his exertions one man who would have died was 
restored. We are afraid that the worthy doctor 
must have defeated the ends of Providence by his 
timely act. 


“Death by the Visi- 
tation of God.” 


THE following extracts are from the 
opinions of three of the best American 
judges, and will probably suffice to 
define what constitutes a patentable invention, which 
is interesting to everybody :— 


What Constitutes 
an Invention. 


An invention, in the sense of the patent law, means the finding 
out, the contriving, the creating, of something which did not exist 
and was not known before, and which can be made useful and 
advantageous in the pursuits of life, or which can add to the enjoy- 
ment of mankind. In other words, the thing patented must be 
new ; and it must be useful to an appreciable extent, though the 
measure of that usefulness is not material. Any degree of utility 
appreciable by a jury is sufficient, upon the question of utility, to 
sustain a patent. Invention is the work of the brain, 
and not of the hand. If the conception is practically complete, 
the artizan who gives it reflex and embodiment in a machine is 
no nore the inventor than the tools with which he works. Both 
are instruments in the hands of him who sets them in motion and 
prescribes the work to be done. Mere mechanical skill can never 
rise to the sphere of invention. The latter involves higher thought, 
and brings into activity a higher faculty. Their domains are dis- 
tinct. The line which separates them is sometimes difficult to 
trace ; nevertheless, in the eye of the law, it subsists. The 
mechanic may greatly aid the inventor, but cannot usurp his 
place. The simplicity of an invention, so far as 
being an objection to it, may constitute its great excellence and 
value. Indeed, to produce a great result by very simple means, 
before unknown or unthought of, is not unfrequently the peculiar 
characteristic of the very highest class of minds. A subject 
matter to be patentable must require invention; but it is not 
necessarily the result of long and painful study, or embodied alone 
in complex mechanism. A single flash of thought may reveal to 
the mind of the inventor the new idea, and a frail and simple con- 
trivance may embody it. Some inventions are the result of long 
and weary years of study and labour, pursued in the face of 
abortive experiments, baffled attempts, and finally reached after 
the severest struggles; while others are the fruitof a single happy 
thought. 
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THE EDISON PHONOGRAPHIC TOY. 


(A BANK HOLIDAY RHAPSODY.) 


FROM the giant mind of the mighty Edison has sprung 
the crowning boon and blessing to men and infants. 
Monday last week saw the lists open for subscriptions 
to the Edison Phonographic Toy and Automaton Com- 
pany, Limited, and Wednesday witnessed their close. 
In that time, if all went well, £300,000 of capital was 
paid in to Messrs. Brown, Jansen & Co., to the credit of 
the undertaking, of which £270,000 is to benefit the 
vendors and £30,000 the shareholders—perhaps? A 
military baronet holds the chair, with another soldier 
and three civilians as colleagues on the board, and there 
are fiveseveral firmsofbrokersto thecompany. Brokers 
live on commissions ; commissions depend on transac- 
tions in shares, so it looks as if these were expected. 

If you want to bore a man or boy try to instruct him ; 
if you want his love, although temporarily, it may be, 
amuse him. For years we have done our best to instruct 
the public, and, accordingly, have not amassed a fortune. 
Oh! that we had earlier perceived the right path, 
become speaking dolls and sold ourselves for £270,000, 
less commission to brokers. 

Perhaps the promoters would have done wisely to 
have rested their hopes ostensibly on the doll business, 
and not have referred in the prospectus to the utilitarian 
possibilities of the invention, unless they had proceeded 
further, and touched upon the more important uses 
which must infallibly follow. Weare to have “talking 
automata in bar rooms, restaurants, cigar shops, and 
show-rooms of all kinds, to call the attention of 
customers to particular articles.” Why stop at this 
dull, prosaic view, when the vista into which even our 
dull mental vision can penetrate is so glorious? With 
what rapture must the Wizard of Menlo Park have 
peered into the future of the talking doll after a few 
years of development. We can only suppose that his 
well-known modesty kept him from putting it all in 
the prospectus, or else the directors cut it out to save 
expense in printing and postage. 

The uses enumerated in the above quotation seem 
ill-chosen. Surely Messrs. Spiers and Pond understand 
human nature better than to supplant their pleasant 
young ladies by talking automata? There is a sym- 
pathetic electric current induced in sexes of opposite 
signs by nature herself, and the most modish robes and 
a three guinea head of real hair handing over the glass 
of bitter, and saying “tuppence please, thank you,” 
would fall stale, flat, and unprofitable upon the ear of 
the dude. Again, ‘“ What is the next article ?” is irri- 
tating enough to the average male, but spoken by an 
automaton, possibly with an American twang, would 
raise his evil passions to such a pitch, that the said 
figure would be in a. parlous state, if not actually 
demolished by the umbrella of the irate one ; in which 
case no enlightened jury would return a verdict other 
than justifiable dollicide. 

But think of that poor man who, having lost his wife, 
never slept again because he missed the curtain lecture. 
Had he but possessed a phonographic image, into the 
“body ” of which (price 12s.) the dear departed had 
once spoken the words of admonition, he could have 
laid it reverently on the pillow by his side, and let it 
off nightly at the appointed hour. The same old tale 
reiterated each bedtime would have been monotonous 
enough to send the most hardened insomniac soundly 
to sleep. 

Not only will advertising media, but religion be ex- 
tended. The poor district which cannot afford an in- 


cumbent could go to “between £3 and £4” for a pho- * 


nographic automatic parson. The lights of the Abbey 
and St. Paul’s, of the Tabernacle and the Temzle, can 
have an illimitable sphere of action, and let us hope a 
handsome honorarium, at per annum or per hour, for 
preaching all day and every day at phonographic 
bodies, which can be despatched by parcels post 
through the length and breadth of the land, ensuring 
eloquence and sound doctrine, and setting free to take 


their place in the battle of commercial life, alike the 
high church curate and the young baptist minister, to 
the detriment of tennis, no doubt, but to the good of 
the community. 

Fancy an age of phonographic prima donnas in 
every village schoolroom, and the more than ever au- 
tomaton chairman reeling out well-considered speeches 
at annual meetings. Or say, Mr. Gladstone is indis- 
posed in consequence of an adverse vote, would his 
verbosity be diminished ? Not at all. Up stands his 
alter ego, and the exuberent phrases flow. An Irish 
member is sick ; his double takes his place with the 
extra advantage that no calls to order would have any 
effect ; no Speaker could stop him unless the bauble 
were for once made useful to literally knock his argu- 
ments to pieces. 

That we do not spin this article out into many 
volumes is simply that our space is limited. It is a 
misfortune that scientific commercial companies always 
choose the days between the issuing of the technical 
papers for the bringing forward of their prospectuses, 
and we are debarred from helping them by our praises 
in time to aid their subscriptions. All we can utter 
is: ‘Too late, too late; you cannot enter now.” 


METHOD OF SYNCHRONISING ALTERNATE 
CURRENT MACHINES.* 


IT has been the common practice to make the multiple 
connection of alternating current generators or motors 
after the impulses are observed to synchronise, various 
devices being used for determining the times of syn- 
chronism. In the method, which is the invention of 
K. W. Rice, jun., of Lynn, Mass., two or more alternate 
current dynamos or motors which are developing or 
running on circuits of approximately the same potential 
difference, may be coupled in multiple at any time with- 
out any special preliminary observation. Ina few words, 
the invention consists in bringing the two machines 


Meruop oF SYNCHRONISING ALTERNATE CURRENT MACHINES. 


to synchronism by interposing a reactive coil in the 
armature circuit between the machines to be connected. 
In order that the operation of the method may be the 
more easily understood, it may be explained that the 
electrical activity displayed in this reactive coil de- 
pends upon the amount of current flowing through it. 
This amount in turn depends upon the difference in 
the phases of the currents passing to the coil. The 
effect of this action is to retard or accelerate one or the 
other of the machines until the phases of the impulses 
coalesce, because this is the condition of least resistance in 
the combined circuits. Referring to the diagram which 
illustrates the method, D is an alternating current 
dynamo, and D’ is another and similar dynamo or 
motor, ‘These are connected, as shown, with a variable 
reactive coil, C. 

Switch arms, A, are insulated, one from the other, 
but are connected through a smaller reactive coil, 8, C. 
These arms can be moved over the numbered contact 
plates, Assuming that the dynamo, D, is running, and 
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it is desired to divide its work with the machine, D’, or 
in case it is desired to throw on the machine, D’, as a 
motor, the method of procedure is as follows:—The 
arms, A, which, when the machine, D’, is idle, are sup- 
posed to be resting on the contact pieces, 1 and 2—that 
is, open circuited—are moved, so that the lower arm 
connects with the contact piece, 3. In this position the 
working circuit of the machine, D’, is closed with the 
circuit from the machine, D, through the reactive coil, 
c. This coil, with the lower arm in the position just 
mentioned, has all its wire in circuit, and is therefore 
developing its maximum counter electromotive force. 
Now, by moving the levers from contacts to contacts, 
a current from one machine or the other is permitted 
to act gradually so as to accelerate or retard the ma- 
chines and bring the alternations into perfect syn- 
chronism before connection is made through the 
ordinary conductor of practically no resistance or re- 
action. If it is desired that one machine shall take a 
larger portion of the load than the other, the reactive 
coil, C, may be left in the circuit connecting the second 
machine. The function of the smaller reactive coil is 
to prevent sudden fluctuations of the current when the 
arms are moved over the contacts. 


THE INTERNATIONAL EXHIBITION OF 
MINING AND METALLURGY. 


LAST year a suggestion was brought forward that an 
exhibition should be held in London this summer for 
the purpose of demonstrating the great advances which 
have of late years taken place in mining and metal- 
lurgical practice. The idea, which was favourably 
received in different quarters, has culminated in the 
present exhibition which was opened at the Crystal 
Palace, on Monday last week, by Lord Thurlow. The 
exhibits are distributed throughout the galleries and 
the palace building, whilst the machinery in motion is 
erected in a special building built at the north end of 
the palace. Most of the Colonial Governments are 
officially represented, that of New South Wales, which 
occupies the south nave and a large portion of the 
galleries, having the largest and most interesting 
collection of different minerals. Many English and 
foreign mining companies show’a number of mining 
and metallurgical exhibits. 

It was expected that several important electrical 
firms would be en evidence, but only a few are repre- 
sented. The Planet Electrical Engineering Company 
has a small installation for lighting the machinery 
hall. The plant comprises a Crompton continuous 
current dynamo, driven by belting from a Rigg rotary 
engine. The machinery hall is lighted by 20 Planet are 
lamps of 6 ampéres, the lamps being arranged two in 
parallel. Mr. Lars Bristél shows several of his miners’ 
lamps having accumulator cells. The main feature of 
these is the fact that the glow lamp is covered by an exter- 
nal thick glass dome which, ifaccidentally broken, throws 
the lamp off its holder and interrupts the circuit. It is 
claimed that by this means the possbility of any explo- 
sive gases being ignited is entirely removed. Messrs. 
J. Davis & Son, of All Saints’ Works, Derby, exhibit, 
among other articles, protector fittings for incandescent 
lamps, ceiling roses, ammeters, voltmeters, switches, 
electric blasting apparatus, &c. Various electric firing 
batteries, galvanometers, electric wires and electric 
mining appliances are to be found on the stand of the 
Cotton Powder Company, Limited, and similar appara- 
tus are also on view by Nobel’s Explosives Company, 
Limited. Messrs. Woodhouse and Rawson United, 
Limited, have an interesting collection of electric bells, 
batteries, lamps, &c. 

Of engineering firms, Messrs. Davey, Paxman & Co, 
have the largest display. They show, among others, a 
40 H.P. horizontal engine and two horizontal boilers of 


40H.P. This engine drives a line of countershafting 
from which the machinery in motion is mainly ope- 
rated. There are also on view an 8 H.P. compound 
portable engine, an 8 H.P. single cylinder portable 
engine, a 6 H.P. girder engine, an “ Essex” boiler, 
&c. Messrs. Dick, Kerr and Co. exhibit a Griffin 
gas engine. The only glass case in the Machinery Hall 
contains a display of some useful goods manufactured 
by Messrs. W. H. Willcox & Co., including their special 
make of wire-bound hose, such as is used for the 
delivery of petroleum from ships and by the Fire 
Brigade. Leather belting is shown in various forms, 
as well as a number of other articles in daily use in 
mining operations. 

The exhibition will remain open until the middle of 
October. 


SOME DEFECTS IN PHYSICAL 
TERMINOLOGY. 


By Pror. A. E. DOLBEAR. 


WE abstract the following from the New York EHlec- 
trical Engineer :—In the subject of electricity the lack 
of definitions in the terminology has led to a great deal 
of confused thought, but our actual knowledge of the 
character of electricity is much greater than many 
suppose it to be. Maxwell and others have asserted 
that whatever it may be it is not energy, while others, 
as represented by Preece in his late presidential address, 
assert that it is energy. Curiously enough Maxwell 
declares that it cannot be energy because electric 
energy is a product of electricity, EH, into a current, C. 
Edlund and some others have thought electricity to 
be identical with the ether, while still others have 
imagined it to be a fluid, or two fluids, or some kind of 
matter with the fundamental property of matter— 
namely, mass, left out. It is not very difficult now to 
see how such varied conceptions arose. An electrified 


- body affects the space about it, or, as we now say, it 


produces an electric field which is known to be a stress 
in the ether, and that implies a strain in the electrified 
body. It is also known that such stress is propagated 
in the ether with the common speed of ether waves— 
namely, 186,300 miles per second. The speed of this 
movement has been measured by so many, and in so 
many ways, that there is no doubt about it, and since 
the experiments of Hertz there is no room for doubt as 
to the existence of the ether. 

What we now know is that states of stress in the 
ether are propagated at a definite rate in it, which rate 
depends not upon the source of the movement but upon 
the property of the ether to transmit movement ; so, 
whether heat movements or electrical movements are 
antecedent makes no difference. We find no difference 
in perceiving the relation between the vibratory mole- 
cular motions and the resulting waves in the ether, but 
here is a precisely analogous case of electrified mole- 
cules and the ether propagating a motion, which 
implies, if anything, that molecular motion is the 
source of the ether displacements. One person will - 
give chief attention to what is going on in the electrified 
matter, and another person to what is going on in the 
ether, and they come to different conclusions as to the 
nature of electricity, while a third person who notes 
their discrepant notions concludes that no one knows 
anything about it. What we call electricity originates 
in matter, and there is no evidence whatever that it ever 
originates apart from it. As Rowland has somewhere 
said : “It begins in matter and ends in matter.” The 
conditions for its origination are differing and interfer- 
ing molecular motions, whether in a thermopile, a gal- 
vanic battery or a dynamo; the conditions for its 
transference are a continuous material conductor, for it 
cannot traverse a vacuum, The effect upon the ether 
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we call an inductive effect ; and just as in heat pheno- 
mena we havea transference and a transformation, so 
is there also in electrical, both a transference and a 
transformation. In heat phenomena, where matter is 
placed in the thermal field so that the ether undulations 
fall upon it, the matter is heated. Likewise, when 
matter is placed in an electric field the matter is electri- 
fied. The cases are exactly analogous, and one istherefore 
justified in making the terminology appropriate to the 
phenomena ; and whenever there has been a transfor- 
mation in the motion, another name ought to be adopted 
and not let the old one do double duty. If molecular 
motions of any kind be called electricity, then it is not 
proper to call any effects in the ether by that name. If 
the effects we study in the ether be called electricity, 
then do we need a name for what takes place in matter, 
for one is the effect of the other. 

If one adopts the doctrine of the conservation of 
energy, and also that the matter of the earth is practi- 
cally a constant quantity, it will lead him to conclude 
that all the varieties of energy are due to the various 
forms of motion that matter may have. If, also, one 
perceives that motion of any kind, at any place, implies 
antecedent motion, he will not feel the necessity for 
looking for hyperphysical explanations for any physical 
phenomena. For instance, when one sees the light and 
feels the heat from an electric arc lamp, knowing the 
nature of both the light and heatas being but particular 
forms of motion—one in matter, the other in the ether 
—he could logically look for nothing but some kind of 
motion that had been transformed to produce such 
effects. lt is entirely immaterial what the character of 
the motions may be that produce electrical effects— 
that may remain to be determined by experiment—just 
as in the case of heat after the work of Sir Humphrey 
Davy and Count Rumford, it was then settled what the 
nature of heat was—namely, a molecular motion of 
some sort and not an entity. It is only within a few 
years that the character of the motion has been de- 
termined. In like manner we may say that we know 
what the nature of electricity is—that it is also 
molecular motion of some sort to be experimentally 
determined. 

There are numerous reasons for thinking it to be a 
rotation as distinguished from a vibration. 
the chief of these comes from a study of electro- 
magnetic effects in the ether. It is generally agreed 
that this magnetic effect in the ether is of the 
nature of a whirl, or rotation, and in numerous 
treatises these whirls are pictured, but I do not 
remember to have noted that anyone has pointed out 
that a whirl in the ether implies a rotation of a mole- 
cule, for a simple reason that an undulation in the ether 
implies a vibration of the molecule. To methis appears 
to be necessary, but whether the motion be that orsome 
more complex kind does not s0 much matter—it will be 
discovered in time. 

There is one more important matter I want to allude 
to, and that is the expression first used by Maxwell, 
namely, “ Light as an electro-magnetic phenomenon.” 
Waiving for the time the criticism that light, being a 
physiological phenomenon, is therefore entirely in- 
appropriate here, there still remains this fact that the 
ether waves from heated bodies move in straight lines, 
and unless deflected by the reflections and refractions 
of matter, will continue indefinitely on in the same 
straight line, making the field of a heated body as exten- 
sive as the universe ; while the field of an electrified 
body depends upon the proximity of masses of matter, 
and practically is always limited in extent, and the 
observed lines are always curved. Soif the two kinds 
of waves were really parts of the same movement, what 
is called a ray of light would seldom or never be found 
to move in a straight line for any considerable dis- 
tance. If, on the other hand, the wave that origi- 
nates in a vibration continues in a straight line 
only so long as it moves in homogeneous ether, 
and has its place of vibration changed by passing 
through a space of ether that has been electrically 
warped, as we experimentally discover to be the case, 
it would seem to follow that the two kinds of motion 


One of . 


in the ether are fundamentally unlike. Either can 


exist without the other, and therefore they ought not 


to be called by the same name. 


EDINBURGH EXHIBITION. 


(Continued from page 126.) 


No. 162.—The Electric Engineering Corporation, 
Limited.—This exhibit includes a Statter-Brunton con- 
stant current dynamo as supplied for driving the tram- 
ways in the Via Flaminia at Rome. This machine is fitted 
with Statter and Brunton’s patent automatic regulator 
and mainiains a constant current of 30 amperes with a 
maximum E.M.F, of 750 volts at 750 revolutions. The 
machine is shown at Edinburgh driving three motors 
in series. These motors are placed on the stand: One 
of them drivesa D.D. compound wound dynamo having 
an E.M.F. of 60 volts and a maximum current of 75 
amperes at 1,300 revolutions. This machine is used to 
light the stand. Another of the motors is run 
light. They are fitted with constant current regulators 


' which maintain an absolutely constant speed from full 


load to no load. A third motor is combined with a 
hoist and illustrates the adaptability of the constant 
current system for transmission of power for such 
purposes. The hoist may be started, stopped and regu- 
lated with extreme nicety. The system is fully pro- 
tected by patent. The exhibit also includes a high 
speed engine with automatic governor acting directly 
upon the cut-out. This engine has single cylinders, 
since the available boiler space at the exhibition is low, 
An Atkinson 2 H.P. nominal gas engine is shown com- 
bined with a D.C. dynamo. This is used to drive are 
lights in parallel the lamps employed being the Statter 
patent arc lamp. 

The Corporation also exhibits a 20 inch projector 
fitted with patent diverging gear. The projector is 
made in brass and gun metal and complies with 
Admiralty specification. For the Executive Council 
it has equipped the electrical tramway running 
from the Caledonian Station to the Exhibition. Each 
car is driven by a15 H.P. motor, the driving power 
being derived from two 30 unit Statter dynamos. 

The telpher line exhibited by this corporation at the 
exhibition is + mile in length and travels over undula- 
ting ground, the highest point being 30 feet from the 
ground, and the lowest 15 feet. ‘There are two 
trains, each consisting of a locomotive and four cars. 
The speed maintained is 5 to 6 miles an hour and 
the trains are prevented from any possibility of 
collision by the employment of a dead section in the 
conductor. The current is derived from the D.M. dy- 
namo exhibited at the stand. 


HIGH VERSUS LOW-TENSION. 


THE report of the Electricity Committee for the St. 
Pancras electric lighting, to which we briefly re- 
ferred in our last issue, is, in several respects, instruc- 
tive reading, and from the fact that the recommenda- 
tions contained therein emanate from so high an 
authority as Dr. Hopkinson, it is of considerable value. 
But although there is every reason to regard the report 
as being founded upon a sound basis, it cannot be un- 
reservedly accepted, in the absence of information 
showing how the recommendations are arrived at. Dr. 
Hopkinson, in reporting upon the schemes proposed by 
Prof. Robinson and Mr. Gordon, the one being for a 
continuous current 200-volt system, using three wires, 
and the other (that of Mr. Gordon) a 1,000-volt alter- 
nating system, states :—“ If the distance to which the 
bulk of the supply is to be transmitted is about one 
mile, the two systems are about equal in cost ; if it ex- 
ceed a mile the alternating current at 1,000 volts is 
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cheaper than the continuous current at 200 volts, for 
less distances the continuous current is cheaper.” As 
in the case of St. Paneras, the bulk of the work lies at 
much less distance than a mile from the station, the 
200 volts system is recommended as being the more 
economical. There is, we think, a fairly general con- 
sensus of opinion as to the commercial advantage of a 
low-tension system for short distances, and therefore, 
as we stated, we may accept the recommendation as 
being sound. Still more interesting would it 
have been, however, if we could have had Mr. 
Gordon’s explanations for his advocacy of a high- 
tension alternating transformer system, a system in 
which accumulators cannot be used, and in which 
the transmission of motive power is practically (at pre- 
sent, at least), impracticable. This latter point—the 
transmission of power—may not, however, be one of 
any great importance, unless it can be shown that there 
is, or is likely to be, any large demand in the district 
for the supply of motive force. 

The reference in the report to Major Cardew’s 
opinions on the advantages and disadvantages of the 
high-pressure transformer system, as used by the 
Chelsea Company, do not appear to be of any material 
value, as these opinions really do not compare the 
advantages and disadvantages of the high and low- 
. pressure systems, they simply state what the high- 
pressure system will do, and not what the low-pressure 
system will not do; much of what is said applies 
equally to the two systems, as, for example, when it is 
stated that “It-is also a simple system to work, and 
the dynamos are simple, and can be made in easily 
replaceable parts.” 

Messrs. Latimer Clark, Muirhead & Co. express the 
opinion—“ we are certain that low-pressure continuous 
current system will be found the most economical, 
satisfactory, and enduring ”—and they adduce certain 
reasons for their belief; these, however, are, we 
think, no reasons at all; they say that certain good 
results have been obtained from the low-pressure 
system, and give figures in support of their assertion, 
but with reference to the high pressure they say we are 
not aware that any alternating, high-pressure, or trans- 
former system, could show anything like the same 
economy ;” if they cannot prove that the high-pressure 
system is not economical they cannot be competent to 
express an opinion on the relative merits of the two. 

From the point of view of cost only the low-tension 
System, as recommended against Mr. Gordon’s scheme, 
shows a considerable difference, a difference which 
the report states “placed the scheme (Mr. Gordon’s) 
quite outside the favourable consideration of your 
committee.” 


RENARD’S VOLTAIC CELL. 


THIS cell, the invention of Commandant Renard, 
will, it is claimed, give a considerable amount of energy 
in a very short space of time, or it will yield the same 
total amount of energy, gradually decreasing, with a 
duration of discharge proportionately increasing. The 
arrangement is of the bichromate of potash type, and 
its novelty consists in : 

(a) The substitution of hydrochloric acid for- some 
of the sulphuric acid. 

(4) The suppression of the alkaline base, the bichro- 
mate being replaced by chromic acid. 

Rach cell consists of an elongated tube made either 
of glass or ebonite. The positive electrode is furnished 
by a very fine platinised silver tube (a carbon electrode 
is found to be unsuitable), and the negative electrode 
is a thin rod or wire of zinc. 

The liquid used in this cell is composed of a mixture 
of two liquids, A and B, each of which is itself a mix- 
ture. 

(A) consists of chromic acid and water, 0°530 of acid 
to 0°770 litre of water. 


(B) consists of a mixture, in variable proportions, of 
hydrochloric acid and sulphuric acid. 

If commercial hydrochloric acid be employed, it 
must be brought to a certain strength (18° Beaumé) by 
the addition of a little water. The requisite strength 
of sulphuric acid is obtained by mixing 0450 kg. of 


‘acid at 66° with 0°800 litre of water, and the result 


should show 290° Beaumé. 

The symbol, B, may be conveniently used in order to 
indicate the strength of the liquid, B, in percentage of 
sulphuric acid, thus B,, indicates that the liquid con- 
tains 20 per cent. of the acid. 

It is stated that the total electric capacity of the cell 
does not vary or behave in any erratic way, and that 
many experiments show that the available energy per 
second is practically quintuple of that which can be 
obtained with the same apparatus charged with the 
bichromate of potash and sulphuric acid liquid of the 
ordinary bichromate battery. 

The following are figures given by Renard in support 
of these contentions :— 


Strength of the liquid. Maximum current. 


Mixture of liquid A with By ............ 8°50 ampéres. 
” ” ” Q0 teeeeeceneee 7-40 Me 
9 9 »” Bao ve Nes wemeiee 6°80 Ae 
2? ” ” Beo oeceveoveees 5'20 3” 
” ” ” Bgo waleas yeu ae 3°50 fr) 


Instead of sulphuric acid, sulphate of soda may be 
employed in liquid B, but the effect of the use of this 
salt is to reduce the total available energy per litre of 
liquid. 

The best proportion in which to employ the con- 
stituents of the liquid is shown by the following 
table :— 


Joules obtained. | 
m4 ; = " - , ila Pere of 
expt.! Tete Per ues Tet Bln. iquid, 
expt. liquid. liquid. 
1 | 4,900 | 200,000 | 170,000 | ce at 11” ... ae a 
anal ; 
2 | 48,000 | 215,000 | 176,000 ioe BB e 
| ~ ° ‘ 
3 | 52,200 "|" 233,000 | 185,000 | ce OuL id oe) ‘e 
: | ee ee 
4 | 56,900 ‘|’ 253,000 | 197,000 § a “egg eee ie 
Baste: > Oe 
5 | 56,000 | 250,000 | 184,000 hoes ga es * 
| | |¢ HCl at 11° ... 200 ce 
e peo Pa 144,000 __| UCrOge eee 200 gr. 
| 


The liquid employed in No. 4 experiment should be 
the best for general use, for it gives 253,000 joules per 
litre. This liquid, however, has the inconvenience of 
being a little viscous, and of sticking to the surface of 
the zinc—effects which conspire together to produce a 
diminution of energy which is quite appreciable. In 
actual practice the liquid which is found to be most 
suitable is that used in experiment No. 2. 

It is unnecessary to amalgamate the thin zine rod or 
wire which forms the negative electrode. By reducing 
the diameter of this electrode, the density of the elec- 
tricity at its surface is increased, and at the same time 
the consumption of the metal per second and per unit 
of surface is reduced. 

The great activity of these cells necessitates the pro- 
vision of a considerable cooling surface, for there is 
a large amount of heat generated ; this fact has deter- 
mined the adoption of the tubular form of cell. 


Electric Light at Fareham,—The introduction of the 
electric light into Fareham is likely to be attended with 
some difficulties. A memorial signed by 50 inhabitants 
was presented to the Local Board on Friday last against 
the erection of electric lighting poles, on the ground 
that they would disfigure the town. It appearing, 
however, that an action at law was already pending in 
reference to the matter, the Board decided to await 
the issue of events. 
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THE KENSINGTON AND KNIGHTSBRIDGE 
ELECTRIC LIGHTING STATIONS. 


THE district over which the Kensington and Knights- 
bridge Electric Lighting Company has the right to 
supply electrical energy extends from Kensington High 
Street on the west to Albert Gate on the east, and from 
Hyde Park and Kensington Gardens on the north. to 
the line of the Metropolitan Railway on the south. The 
original supply station erected by the company at Ken- 
sington Court commenced work in 1887, and has been 
continuously in operation since that time. It has been 
fitted with machinery capable of supplying between 
20,000 and 30,000 lamps, and a second station at Chapel 
Place, Knightsbridge, has been constructed, which is 
able to supply another 20,000. The mains of. the 
company have been laid in most of the principal streets 
of the district, and exceed 10 miles in length ; they are 
all underground, and consist of concrete culverts made 
in the footways, having. openings with removable covers 
opposite every second howse. The conductors are bare 
copper strips resting on insulators, and the engineers 
claim that all future necessity for disturbing the surface 
has thus been avoided. 

The system employed is the low pressure continuous 
current, assisted by accumulators to form a reserve of 
power and as a means of keeping the supply of current 
absolutely constant, and avoiding the chances of a 
breakdown. During the:three years and a half the 
company has been in existénce only one failure of the 
light has taken plaeé}’ which occurred soon after 
starting. The working of this station, it is believed, is 
more economical than any other central station either 
in England or abroad; but, unfortunately, not being 
furnished with exact figures or data, we are not ina 
position to verify this statement. 

The customers have paid for their electricity by 
meter record, and they appear to have been satisfied 
with the system of measurement. 

The following particulars were issued by the com- 
pany, and show the present condition of their system :— 


Number of lamps ... an ae eee 15,130 
a houses ... aes oe wee 178 

Mains laid in miles ae Ae wae 10% 

Horse-power ws vie ie ske 750 


‘The amount of power can be easily increased to 
2,000 H.P., sufficient to supply a total output of 100,000 
lamps, which is considered to be the full amount 
required for the district. _ . 

On entering the station at Kensington Court while 
the plant is running, it cannot but be favourably noticed 
that the moving machinery is working in comparative 
quietude, and that the absence of noise and clatter is 
in marked contrast to the din prevailing at several other 
stations we have seen. The engines being coupled 
direct on to the dynamos, there is a corresponding gain 
in. compactness and economy of floor space over 
machinery driven by long ropes or belts. 

The buildings comprise a main shed, whose floor is 
some feet below the level of the street, in which are 
erected the boilers, engines, and electrical apparatus, 
accumulator galleries on an upper floor, as well as on 
the ground floor, together with sundry store-rooms and 
offices. 

There is ample floor space for a further and large ex- 
tension of plant, should the requirements of future 
demands-necessitate providing for an increased supply. 
The company, however, considers that the present 
equipment will suffice for the coming winter, and that 
unless an unexpected demand arises to strain the limits 
of the effective output of the machinery, no heavy 
alterations to this station will be requisite for some time 
to come, nor to the other station in Chapel Place. 

Each engine and dynamo is fixed to a common bed- 
plate. The engines are of the Willan’s type, and are 
provided with fly-wheels to ensure greater steadiness in 
driving the dynamos, which, as before mentioned, are 
coupled direct. The Kensington Court station is 
equipped with four engines of 200 H.P., driving the 
same number of large Crompton dynamos, furnishing 


currents at 200 volts pressure, suitable for the three- 
wire system (on which principle the whole of the 
circuits wNl eventually be worked), and also three 
smaller engines of 80 H.P., each driving a single magnet 
upright Crompton» dynamo. The steam power is 
developed by three sets of boilers of 250 H.P. capacity, 
constructed by the Babcock and Willcox Company. 

Massive leads are taken from the dynamos to switch- 
boards erected in a small gallery specially set apart for 
the purpose, and by means of these every manipulation 
connected with charging, coupling, and other regula- 
tion of the currents is performed. The entire board 
has been designed in a thoroughly workmanlike 
manner, the mechanical engineer showing himself as 
prominent in the construction of the details as the 
electrician does in those points where his special 
knowledge is necessary. Instance the switch used for 
adjusting the number of accumulator cells for general 
regulation—the lever employed for working this switch 
has much of the character of those that are fixed in the 
signal boxes on railways for controlling the signals and 
points, and is of sufficient strength to withstand any wear 
and tear or rough usage that it will be likely to meet 
with. The electrical contacts present large surfaces, 
and much care and forethought has been exercised in 
ensuring good contacts between the parts when they are 
intended to operate. | 

In order to prevent, as far as possible, the logs be- 
tween the terminals of the secondary batteries, the 
copper leads. to the switchboard have a heavy section 
in the form of an } girder, which gives a very rigid 
conductor of ship-shape appearance. 

There are several sets of accumulators, and of these 
two are placed -in a stable at-some distance from: the 
charging station to assist in maintaining an even 
potential throughout the mains.: A set is an aggrega- 
tion of 56 separate cells of the Howell type arranged 
in-series. .Each cell of the battery contains 61 plates, 
and their dimensions: are 83 inches square by.+ of an 
inch in thickness. ‘The receptacle in which these 61 
plates are placed is of lead with burned joints, and 
considerable attention has been paid to secure good 
insulation for the:battery ; each cell stands upon a 
plank painted with acid-proof pigment, and this is again 
insulated from the main frame by glass insulators. 


All timber in the supporting frame is painted with the — 


above acid-proof application ; while, not to neglect any 
means for preventing leakage, the contractors have 
paved the floor of the accumulator room with a special 
compound of bitunven and slate dust,.a composition 


not only acid-proof*but possessing good insulating ~ 


qualities. | 

The normal output of the accumulators, or what may 
be better called the average discharge per hour, is 250 
amperes, and the maximum allowed under contracts 
which must not be exceeded is 500 ampéres. It would 
only be on anemergency that they would be discharged 
at the latter rate. 

Aron meters are in use for measuring the current 
supplied from the stations, and the officials employed 
there speak very highly of their accurate performance 
in registering the precise amount of current consumed 
within a limit of error, so it is said, of less than a half 
per cent. 

The Crompton system of underground mains, in use 
throughout the district, has been in successful operation 
for some years. The conductors are bare copper, sup- 
ported on glass insulators in concrete culverts, under 
the footways. The conductors are composed of copper 
strip, one inch wide by a quarter of an inch thick; in 
some cases two or more strips are superimposed, sup- 
ported at intervals in the culverts on glass insulators, 
which are arranged in sets, each set placed under asur- 
face box having a removable cover, so that the insula- 
tors can be examined or replaced, or connections made 
to adjoining houses without disturbing the surface of 
the footway or roadway. These copper strips are 
strained tight, and held up by arrangements which can 
only be properly described and shown with the help of 
drawings. Such straining or fixing apparatus must be 
employed on straight runs, at certain intervals, depend- 
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ing on the weight of the conductors, and at points 
where the conductors deviate considerably from the 
straight line. 

As the company, represented by the secretary and 
the contractors and their assistants, have been unsparing 
in their pains to render the installation of the electric 
light in their district as big a success as possible, it is 
to be hoped that the public, who occupy the houses 
along the route of the company’s mains, will avail 
themselves to a large extent of the facilities thrown in 
their way, and use the electric current in such quantity 
as will suffice to somewhat recoup the Kensington and 
Knightsbridge Company for the heavy outlay to which 
it has been put in starting its system. 


ELECTRIC TRACTION AT SALZBURG. 


[FROM A CORRESPONDENT. | 


A VERY interesting electrical tram line for the con- 
veyance of passengers will be opened in a few days at 
Salzburg for public traffic. 

To an almost perpendicular declivity of the Ronch- 
berg there is affixed a cable line, worked by electricity, 
with an exactly vertical track of the cars. The con- 
siderable height of the installation (75 metres) and the 
extensive arrangement for the electric working, secure 
for the undertaking a significance, though in its nature 
and outward form the name “passenger conveyance,” 
in the sense of the lifts at hotels, would be most 
suitable. ~ 

As far as the shore of the Salzach the spectator per- 
ceives the slender iron framework of the line, with a 
double track for an ascending and a descending seat. 
The lower station contains, in addition to the entrance 
and departure platforms, the battery chamber, containing 
126 accumulators of large make, supplied by the Swiss 
Oerlikon firm, and which supply the electrical energy 
required for the ascent. The electricity for charging 
the accumulators is supplied by the dynamos of the 
Salzburg electrical works, which have been in opera- 
tion for some years. For this purpose a special cable 
lead has been laid down, so that the accumulators can 
be charged during the daytime, when the dynamos are 
not required for the supply of light. It is therefore 
hoped that this installation will considerably increase 
the remunerative character of the works. 

At the upper station is the electromotor which acts 
by a simple transfer to rollers plated in juxtaposition, 
over which runs the bearing rope of the travelling 
seats. 

The entire installation has been executed by the 
firm Siemens & Halske, who constructed the Salzburg 
electrical works and then handed them over to a 
limited liability company. The height of the lift, as 
already signified, is 75 metres, the weight of a travelling 
seat is 1,200 kilos. Each seat can accommodate 12 


‘passengers, who in a few moments can be raised to the 


summit of the Rénchsberg. 

The fare proposed is 20 kreuzers each person for the 
ascent and 10 for the descent, which, with regard to the 
small distance traversed, cannot be regarded as very 
moderate. A restaurant and an extensive park are 
projected on the level of the upper station. 


Tenders for Lighting Sofia.—The Foreign office has 
issued the following notice, dated August 2nd :— With 
reference to the notic8 published in the middle of last 
May respecting tenders for lighting the town of Sofia 
by electricity, a despatch has been received at the 
Foreign Office from her Majesty’s Agent and Consul- 
General in that city, stating that the adjudication will 
take place in the course of the next six weeks, and that 


any British firms desirous of competing should lose no | 


time in communicating with Monsieur D. A. Zenow, 
of Sofia, or directly with the Mayor of that city, 
Monsieur D. Petkoff,” bach} aed 


REVIEWS. 


The Electrical Engineer’s Pocket-Book. By H.-R. 
Kempe, M.I.E.E., A.M.I.C.E. 1890. Crosby, Lock- 
wood and Son, London. 


The aim and object of this handy book of reference 
cannot be better explained than by quoting the author’s 
own words. “In compiling this book my aim has 
been to produce a book which should, as far as possible, 
truly accord with its title, viz., a pocket-book of useful 
*“ modern rules, formule, tables and data”—the matter 
selected being such as is required for daily use in 
practical electrical engineering and its various applica- 
tions to the industries of the present day. So multi- 
farious are the data required, that every person engaged 
in the practice of electrical engineering must have 
experienced the want of such a manual.” 

The information which the author gives has been (he 
remarks) “carefully condensed, and only that which, 
in the practical experience of myself, and of others 
with whom I have been associated, has been proved to 
be of constant value, has been included.” The book 
extends to about 250 pages, and includes numerous 
illustrations. It is divided into twenty-one sections, as 
follows :—(1) Weights and measures; (2) Units; 
(3) Temperatures; (4) Electro-Chemistry, Primary 
Batteries, and Accumulators ; (5) Electro-Metallurgy ; 
(6) Current ; (7) Resistance ; (8) Capacity ; (9) Galva- 
nometers; (10) Fault Testing; (11) Wire; (12) 
Insulated Wire; (13) Electric Light Leads; (14) 
Electric Light, Dynamos, and Motors; (15) Rules and 
Regulations; (16) Telegraph Apparatus; (17) Tele- 
phones; (18) Miscellaneous; (19) Mathematical 
Tables; (20) Foreign Money; (21) Dictionary of 
Technical Terms. 

It immediately strikes one with surprise that in the 
above subdivisions of practical electrical engineering, 
no mention whatever is made of submarine telegraphy. 
The omission is evidently intentional, as, beyond one 
mention in the index, “Cable cores, size of,” this 
important subdivision of electrical engineering — is 
apparently entirely omitted, save that, in ‘ Miscel- 
laneous,” is found a diagram and note for “ sheathing 
wires for cables,” otherwise “submarine,” does not 
appear in the index. Of course, there are formule 
and descriptions of “ fault-testing ;’ but as these are 
applicable to ordinary insulated electric wires, they 
cannot be credited tosubmarine work exclusively. 

Under “ Temperature ” will be found—an arrange- 
ment very handy for reference—formulz for the effect 
of temperature in the electrical resistance of various 
objects, such as copper, German silver, platinum silver, 
platinoid, gutta-percha, and India-rubber. The latter 
is given, it is believed, for the first time in any book, 
the writer not being aware of this useful information 
having been previously published. Although manufac- 
turers are aware of the behaviout of India-rubber under 
the influence of temperature, yet this information has 
been invariably kept to themselves; the subject, 
generally speaking, being a sealed one. Is it because 
80 little is known about it? At page 20 will be found 
a table of great value on this point: “ Dividing co- 
efficients for correcting the observed resistance of Jndia- 
rubber at any temperature to 75° Fabr.” Comparing 
this with a similar table for gutta-percha, it will be 
found that whereas G.P. alters from 1:00 at 75° to 1:982 
at 66°, India-rubber only varies from 1:000 to 1:244 at 
66°5°; a very marked difference in the influence of tem- 
perature on the two insulating substances. The author, 
in referring to India-rubber, is presumably understood 
to refer to “ pure” rubber only, as vul/canised rubber is 
nowhere referred to. This is somewhat remarkable, 
considering the various qualities of this material, and 
the prominent position it now occupies as an insulator 
for electric light cables. — 

Under the heading of “Capacity” will be found 
formule for finding the inductive capacity of wires in- 
sulated with gutta-percha ; and it is added, “ for India- 


rubber the values are about 10 to 15 percent. less,” but asto 
_the capacities of other material no mention will be found. 
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Nor is any allusion made to cables insulated with 
paraffin or other substances whose inductive capacity 
is considerably less than that of gutta-percha. As these 
forms of cables are very largely used abroad and also 
at home, especially for telephonic purposes, it is a 
matter of regret to find no mention made of them. 
But there appears to be an entire omission of any form 
‘of telephonic cable, whether underground or aerial, 
even the four-wire post-office form, and the over- 
ground “twist” seem to have been omitted. Under 
the same head of “Capacity” will be found a very 
useful and valuable ‘‘ Loss of Charge” table showing 
approximate percentage of charge lost in a cable after 
20 seconds’ charge and one minute’s insulation, corre- 
sponding to various values of F.R. (“capacity per knot 
x insulation per knot”). The test for percentage of 
loss is an exceedingly valuable one, and with an 
ordinary electrometer the condition of an insulated 
wire can be immediately judged without the necessity 
of calculation. Too little value has hitherto been 
placed upon this form of testing, and where definite 
results are required without the mathematical values, 
then the “loss of charge” test is the quickest and best 
of those known. 

Under the heading of “ Electrification,” page 59, 
there are some remarks of so valuable and so perfectly 
reliable a character that a reproduction is desirable, as 
the particular attention of those engaged in correct 
testing should be drawn to it. 
bers The galvanometer deflection in the insulation test 
should be perfectly steady; unsteady reading, pro- 
vided connections are well screwed up and battery is 
in good condition and well insulated, means a faulty 
cable. The deflection will gradually decrease whilst 
the battery is kept on, the decrease (called electrifica- 
tion) being rapid at. first and then gradually slower. 
The decrease will be quicker at a low than ata high 
temperature. 
gutta-percha.” ‘It is of very great importance to have 
both ends of the cable core well trimmed, and quite 
dry when testing. The trimmed ends should be dipped 
in melted paraffin wax.” ‘T'o those engaged in testing 
and wishing to obtain reliable results, better instrac- 
tions cannot be recommended. 

_. In the section given to “ Wire” will be found a large 
‘amount of very useful information, commencing with 
the “standard wire gauge,” to which a note is appended. 
“This gauge is the only legal standard wire gauge for 
the United Kingdom.” It is, however, not the only 
one in use, for the B, W.G. is still very largely employed. 
A comparative table of wire gauges—that i is, the S.W.G., 

the B.W.G., and the American B. and §., is very handy ; 
‘but the B.W.G. can be found on referring to “ Glover’s” 
useful tables, of which,a large abstract has been made. 

The section on * Insulated Wire” concludes with the 
following “ general observations”: “Too much care 
cannot be taken in making joints; a defective joint, 
although it may not for a time so far lower the insula- 
tion as to cause a serious leakage of current, is almost 

‘certain to go completely bad sooner or later. Similarly, 

an insulated wire which has an insulation resistance of 
several megohms (an insulation which is amply suf- 
ficient for working purposes, provided it remains con- 
stant), would be almost certain to fail sooner or later, 
if its normal insulation were several hundred meg- 
ohms.” 

In the section “Electric Light Leads,” the Board of 
‘Trade limit is given at 2,000 ampéres per square inch 


99 


of section, but calculations are usually made upon the - 


‘1,000-ampére limit; this is apparent in some tables 
given further on. It is pleasing to find that reference 
is frequently made to the work done by the late Robert 
Sabine, for in electric lighting several of his tables are 

_tobe found. The instructions given by him for the 
mechanical tests (see p. 131) for insulated electric 
light wires are worthy of consideration ; but Sabine 
was one of those who worked before their ‘time. 

_. There are several other points to which attention 
might be drawn, notably, to a large amount of very 
useful information included in the ‘ Miscellaneous ” 

‘section, but ‘space -hardly permits of much: further 


reference. 


‘battery has been indeed a revolution. 


It is greater with India-rubber than with. 


However, the tables at the end of the ;work 
will be found most useful and valuable, and tend to 
render the book very handy and complete. 
The:index is of an excellent character, and much 
time and labour must have been spentin rendering this 
as complete and correct as possible. So far as: exami- 
nation goes, it is about as. good an index as can be met 
with. The work concludes with “a concise dictionary 
of electrical and technical terms in general use,” which 
will be found of advantage to the many who have not 
been electrically brought up. As a very useful and 
handy help to_those engaged in the various electrical 
indus'!ries, this work is strongly commended, and the 
author may fairly be congratulated on the successful 
carrying out the aims professed in his preface. 
G. E, P. 


Galvanic Batteries, Accumulatorsand ThermoBatteries. 
A Description of the Hydro and. Thermo-Hlectric 
- Sources of Currents with especial referenee to prac- 
tical requirements. By W. PH. HANCK.. (Die 
Galvanischen Batterien, Accumulatoren und ‘Thermo- 
sinlen Eine Beschreibung der hydro und thermo 
elektrischen Strom Quellen mit besondern Riicksicht 
auf die Bediirfnisse der Praxis). Third edition. 
Vienna, Pest, Leipzig : Hartleben. , 


This work forms a volume of the ‘“ Electro-technical 
Library,” issued by the publishers. The author, indeed, 


says in his preface, perhaps too modestly, that batteries 


must now seem to the electro-technicist merely the out- 
grown “diseases of the childhood of applied electri- 
city.” The substitution of the dynamo for the 
It has taken 
electrieal research out of the hands of chemists and 
handed it over to mechanicians, and probably all the 


‘results of the change have not been favourable- to 


scientific progress. Herr Hanck mentions that many 
a promising improvement has disappeared from the 
scene or has sunk into a subordinate position, and that 
his readers will have become suspicious of inventions 
which have come across the Atlantic or the Channel, 


‘and cautious concerning French discoveries, though 


guaranteed by the names of celebrities. In the present 
addition, in vlace of dazzling novelties, the author has 
inserted merely matter which has stood the test of 
experience. 

Accumulators inatorally occupy a considerable space. 
As regards thermo batteries, the missing link has not 
yet been found which should connect “the furnace at 
once with the battery without the costly interven- 
tion of the steam* engine and the dynamo or their 
equivalents. 


The Electric Light and the Lamps, Carbons and I. Thu- 


minating Bodies hitherto employed. By Dr. ALFRED 
RITTER VON URBANITZKY. (Das elektrische Licht 
und die hierzu angéwandten Lampen, Kohlen, und 
Beleuchtungs kérper.) Third Edition, Vienna, Pest, 
Leipzig : Hartleben. 


When a reviewer has found it possible to make 
favourable mention of a book it is always satisfactory 
for him to find that the public has endorsed his judg- 
ment so that successive editions of the work have been 
fonnd needful. 

In the present case a thorough revision and ré- 
arrangement of the subject matter hasbeen found neces- 
sary in conseqnence of the rapid progress of electro- 
technics. The present edition is-in many respects a 
simplification. Thanks to the unceasing activity which 
is being displayed both in the theoretical and the 


‘practical sphere, a new light has been thrown on many 


points which were till lately a subject. of doubt and 


‘controversy. The description.of glow lamps, which in 


the two earlier editions occupied merely 13 pp., now 
extends to upwards of 50, although the author wba “heer 
eschews superfluous verbiage. 

We think that electricians who already possess a copy 


of the first or second edition, will find it advantageous 


to add the present impression to their libraries. 
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LINEFF’S ELECTRIC TRACTION SYSTEM. 


THIS letter came in too late to take its place in our 
correspondence columns :—In your issne of last week 
you published a letter of Mr. Frank B. Lea on my new 
magnetic conductor. 

I am much pleased with the impartiality of Mr. Lea’s 
criticism, although I must beg leave to differ in several 
of the points touched upon. 

To begin with, his fear that “the insulated rail sec- 
tions would sink so much that they would be in contact 
at many points along the line with the internal .con- 
ductor” is perfectly groundless. For this to happen 
two things are necessary: the breaking of the 
earthenware supports or tiles which are embedded in 


asphalte, and also the crushing of the latter around the ~ 


exposed and blind rails. Considering that the crushing 
strain of both materials is very high, it is easy to demon- 
strate that the power required to crush in theconductor 
is enormous, compared even with the severe mechanical 
test applied by Mr. G. Kapp (heavy steam roller), and 
the existence of such heavy weights in public streets is 
simply out of the question. A good concrete bed for 
the conductor is, of course, a condition sine qua non ; 
but so it is for the running rails and the paving between 
them, and consequently this does not involve any extra 
outlay. Sketches of my conductor have appeared in 
most of the technical papers, and Mr, Lea will be able 
to judge for himself that very careful attention has been 
paid to the mechanical requirements. T’he magnetic 
rails are not only supported by such a strong material 
as earthenware embedded in asphalte, but are, more- 
over, securely interlocked by the latter, and all engi- 
neers know what a capital foundation for machinery 
this material makes, and how it takes up vibrations 
and strains. 

If Mr. Lea had been present at an experiment I made 
with two lengths of magnetic. rails imbedded in 
asphalte, when it took about four hours for two men 
with sledge hammers to detach the rails from the 
asphalte, he would have more confidence in the resist- 
ing power of my conductor. 

Mr. Lea is quite right in refusing to recognise any 
‘similarity between the action of a heavy steam roller 
with the “ceaseless wear and tear of every day traffic;” 
but he is wrong in assuming that the latter is more 
dangerous to the efficiency of my sealed conductor. 
The experiments I have made in this direction lead 
me to conclude that this ceaseless rolling of cart- 
wheels will keep the asphalte round the rails compressed, 
thus preventing any possibility of leakage. Moreover, 
tbe wear and tear of asphalte is a quantity well known, 
and large cities, like Paris and Berlin, use it almost 
exclusively for paving. 

With all respects to Mr. Lea’s electrical, training, I 
must decidedly contest his criticism aus regards surface 
leakage. ‘The well-known theory about the weakest 
link of a chain cannot be applied to surface leakage, 
as the latter does not depend on the quality of insula- 
ting material, but merely on the state of dryness, or 
otherwise, of the surface. Telegraph engineers know 
the fact well, and while getting in dry weather an 
insulation resistance of, say 20—30 megohms per mile, 
this resistance will fall to perhaps 200,000 ohms in wet 
weather. Of course, it would be absurd to record the 
yearly average insulation of the line either at the 
former or the latter figures, but it must be some mean 
quantity depending on the number of wet and dry 
days during the year. 

About the joke as to the extraordinary weight of 
passengers in Mr, Kapp’s. calculations, I will say 
nothing. I should like only to point out that the car 
referred to was intended to accommodate 52 passengers, 
similar to those used by the West Metropolitan Tram- 
way Company. If Mr. Lea will take into account. the 
extra weight of car and motor necessary for traction by 
accumulators, he will find the weight of the latter 
mentioned by Mr. Kapp quite in accordance both with 
American and continental practice. = 

In conclusion, must add that, if one had to mind 


all friendly ‘‘ fears” and “ doubts,”’:no invention would 
be possible. But I believe Mr. Lea wishes me well, 
and declares that no one would be more pleased than 
himself if such fears should prove illusory in actual 
practice, and this I hope to demonstrate to him very 
shortly. ALEX. L. LINEFF. 


ELECTRICAL TRADES SECTION LONDON 
CHAMBER OF COMMERCE. ; 


A MEETING of the section was held at Botolph House 
on Wednesday, Mr. Crompton in the chair. . 

The first business before the meeting was tv receive 
the resignation of Mr. Trotter as technical correspon- 
dent. 

Mr. CROMPTON regretted very much that Mr. Trotter, 
on account of other duties, was obliged to withdraw 
from the office. His position as chairman had only 
been made possible by the capability of Mr. Trotter. 
He thought the thanks of the section were due to him 
for the able manner in which he carried out technical 
matters relating to the section. 

A vote of thanks was passed, and Mr. TROTTER re- 
sponded. . ; 

Major FLOOD PAGE said with reference to the 
appointment of a successor, he, would’ have a proposal 
to lay before the section at the next meeting ; in the 
meantime, he hoped the matter would be left over. 

A resolution was passed in- accordance with the 
wishes of that gentleman. 


OVERHEAD WIRES. 


The section next considered the reply of the Board 
of Trade to the resolution passed by it at its last meeting 
with reference to clauses 9 and 12 of the Board of Trade 
regulations relating to the insulation, &c., of cables, and 
the suspension of conductors. 

The CHAIRMAN incidentally remarked that the effect 
of the regulations had been, in one case, to run up the 
cost of a certain cable used for street lighting from £28 
to £75 per mile. The reply of the Board of Trade» 
amounted to a blank refusal to reconsider the matter. 

Major FLOOD PAGE moved, and it was resolved, that 
the chairman be requested to draw up ashort statement 
of the disadvantages and hindrances to the electrical 
trade of some of the Board of Trade regulations, and to 
send it to the secretary of the Institution of Electrical 
Engineers, together with the resolution of the section 
already signed, and a copy of the Board of Trade’s 
letter, and a request for the appointment of a committee 
of the Institution with a view to meeting a committee of 
thé section for the purpose of considering and inducing 
the Board of Trade to reopen the matter. 


PATENT LAW REFORM. 


The report of the Manchester Chamber of Commerce 
was laid before the section. The report points out that 
the Patent Law at present allows of considerable abuse, 
i.e., bogus inventions are very frequently patented in 
order to prevent the possibility of other inventions of a 
similar class ; and it suggests that the law should be so 
amended as to make such abuse impossible. 

The SECRETARY said the Chemical Section of the 
Chamber had considered the matter, and recommended 
the appointment by the council of a representative 
committee of the various sections interested in the 
matter, with a view to making some practical sugges- 
tions. 

A MEMBER thought the law of disclaimer should he 
abolished. 

Another MEMBER pointed out that the section was 
only interested to a very small degree. 

It was resolved to address the council to the effect 
that should it think fit to appoint a committee, the 
Electrical Section would assist as far as it can, and be 
prepared to appoint delegates. 
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THE FRANKFORT ELECTRICAL EXHIBITION, 


The SECRETARY laid on the table a copy of the regu- 
lations. 
_ Major FLOOD PAGE took occasion to point out that 
the date for sending in exhibits has been extended in 
favour of foreign exhibitors to September 30th. 


THE EDINBURGH ELECTRICAL EXHIBITION. 


The SECRETARY read a letter from the committee, 

requesting the section to send in the names of jurors 
nominated by it. ; 
- Jt was resolved to address the committee something 
to the following effect :—The Section regrets that the 
committee of the Edinburgh Electrical Exhibition did 
not avail itself of the opportunity of the presence of 
the Institution of Electrical Engineers in Edinburgh 
to confer as regards the appointing of jurors; that as 
the section is informed that it is not the intention of 
the Institution of Electrical Engineers to appoint jurors, 
it regrets that it will be unable to do so; and further, 
the section points out;the inconvenience arising from 
the lateness of the application, when most of the 
members have already made arrangements for their 
holidays, &e. 


RAILWAY RATES. 


Mr. TROTTER produced the following draft classi fi- 
cation issued by the Board of Trade for those items of 
the merchandise .traffie, which specially concern the 
electric trade, and observed that on the whole the trade 
had reason to be satisfied, 


| oad elansicl Cleat | Class in | ieee Clase RADA 
funtion. | puscs pi | Chamber panes y 
| | ‘Commerce | Of Trade, 
| IL 
Dynamos in cases.... 2 3y |Omitted) 2 2 
Batteries, packed...; 3 3 ee | ee 3 
‘Sulphuric acid ...... | 4 Special |Omitted| C | not dealt 
| | with 
Telegraph batteries| 3 3 ‘Omitted| 3 3 
Electric storage bat- : | | | 
terles =...5..sasedee- 2 2 “ er 2 
CRDIBS cc n0. Acoma’ 2} .4y | 4y 4 Heid) | 3 
“Carboys, not gluss,) — - | / | 
empty, not re- | | 
furned 2asiss0e le Be. | 4 ~~ |Omitted| 4 | 4 
Carboys, empty, 
BIASES. nvssnaeariyaen Baye els Omitted; 4 | 5. 
Cars, tramway ...... | Special | Special |Omitted | Special | carriage 
. : Bit | class 
Castings, iron, mal- ide | 
leable: ... 538.08, LOLs 1 2 fapeo | 1 
Castings, iron, steel, | 
light:=., cae 1 | 2 1 2 
Castings, steel ...... 1S y=: oly 1 aes 1 3 
Telegraph insula- z 
CONS* 8 SRiee.g ede Jot jes I Omitted 1 1 
Sheet iron annealed! 1 |, v4 | Omitted 1 |} ~not 
: Spears | | packed B 
Mouldings ........:... 3y 3y |Omitted| 2 3 
Telegraph posts . 1 1 Omitted) 1 B 
Reflectors, glass . 4, 4 5 La 4 4 
Sponge cloth......... 2 2 Omitted) 2 3 
Steel bars, bundles. 2 2 Omitted 2 2 
Telegraph cable ..:) 4y 4y |Omitted| 3 3 
Wire,cottoncovered) 2 2 4: | =. 2 


THE LIGHTING OF SOFIA. 


The secretary produced a letter from the Foreign 
Office, the purport of which will be found in another 
place. The proceedings then terminated. 


_. Electric Light in West Africaa—We are informed 
that the first installation of electric light in West 
Africa was started on May the 31st last, at the Gie 
“Apponto gold mine on the Gold Coast. A Siemens 
compound dynamo supplies 15 lights to the stamp mill 
_house, engines and boilers. The installation, which 
_ has caused a great sensation in the colony, was set up 
by Mr. J. ‘A. R. Milton, formerly with Messrs. Wood- 
house and Rawson. | 


NOTES. 


Electric Lighting at Bromley.—The local syndicate 
for the electric public lighting at Bromley, Kent, has 
resolved that it will not favour any particular com- 
pany in the carrying out of their scheme, but will 
employ its own engineer to get out estimates and 
then invite tenders from some of the best firms. 


Bristol and the Electric Light,—The question of the 
desirability of adopting the electric light for the illu- 
mination of the streets is occupying a good deal of 
attention at Bristol. The Electric Lighting Committee 
recently visited London and Chelmsford, and at their 
last meeting decided to proceed to Bradford. 


Electric Lighting at Woking—A public meeting 
was held on Tuesday evening to consider the desira- 
bility of lighting the town by electricity. After a dis- 
cussion a vote was taken, 24 against 5 being in favour 
of lighting the town. It is probable that a further 
meeting of ratepayers will be held on the subject. 


Lighting of the Hotel Metropole, Brighton,— With 
reference to Messrs. Verity’s letter, Messre. Benham and 
Froud say, ‘We wish to take the credit for nothing 
more nor less than the work we actually executed. If 


yon will kindly referto the memorandum we sent you, 


with our brief notice, you will see we describe them as 
the ‘ principal fittings,’ and so undoubtedly they are, 


‘comprising (1) the ‘electric sunlights’ for the whole of 


the magnificent suite of three public dining rooms ; 
(2) the whole of the private sitting room electroliers ; 
(3) the principal vestibule electroliers; (4) several 
hundreds of portable table pillars for the bed rooms. 
We have not stopped to enquire whether one, four, or 
forty other houses also supplied fittings, nor have we 


‘stated that the designs were ours, the drawings havihg, 


in point of fact, being supplied to us by Mr. Holland.” 


Electric Lighting in St,. Pancras.—A special meeting 
of the St. Pancras Vestry was held on Wednesday night 
to consider the report of the committee mentioned in our 
last and present issues. An amendment was proposed, 
referring the report back, but this was negatived, and 
the report was finally adopted. 


New Spanish Cable.—The Standard says that the 
new Spanish Minister of War, General Azcarraga, has 
resolved to proceed at once with the laying of a tele- 
graph cable between Spain and her stations on the 
coast of Morocco. 


Appointment.—We hear that Mr. A. R. Bennett, 
formerly of the National Telephone Company, has been 
appointed engineer-in-chief to the Mutual Telephone 
Company. 


Electric Traction at Chiswick.—The members of the 
Chiswick and Brentford Local Boards have expressed 
themselves so satisfied with the Lineff magnetic 
conductor that they have given their consent to its 
adoption on such portions of the West Metropolitan 
Tramways as are under their respective jurisdictions. 
The only remaining local authority whose consent must 
be obtained is the Hammersmith Vestry, to whom two 
alternative schemes will at once be submitted. The 
first refera to the application of the Lineff system to 
the line from Young’s corner to the Uxbridge Road 
Station terminus ; and the second from Young’s corner 
to Hammersmith Broadway. As soon as their consent 
is given, the work of laying down the conductor from 


‘Kew Bridge either to Uxbridge Road station or to the 


Broadway will be at once proceeded with. The West 
Metropolitan Tramway Company has instructed Mr. C. 
Nicholson Lailey to prepare a report on the recon- 
struction of the line. 
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Central Station at Verona.—-A central electric light 
station is now being erected in Verona, according to 
the plans of Mr. Eugenio Vitale, the Italian repre- 
sentative of Messrs. Schiickert and Co., of Nuremburg. 
The station will be completed in a few months, and 
will have a capacity of 3,000 lamps, Of these, 30 arc 
and 1,200 incandescent lamps are to be put into opera- 
tion this month. The three-wire system of distribu- 
tion, in conjunction with feeders, has been adopted, 
the conductors being placed overhead. The steam 
plant has been supplied by Messrs. Tosi & Co., the 
conductors by Messrs. Pirelli & Felten and Guilleaume, 
and the electrical apparatus by Messrs. Schiickert. 
The station is the property of a co-operative society. 


Lyons National and Colonial Exhibition, 1892,—The 
project of a great national and colonial exhibition has 
just been adopted in France, to take place in Lyons 
during the year 1892. Two sections will be inter- 
national : silk and electricity. 


English and French Submarine Cables. — Mr. 
Raikes, in the House of Commons, in reply to Mr. 
Henniker Heaton said: I have to state that a sub- 
stantial profit will no doubt result from the purchase 
of the submarine cables between this country and 
the Continent, but it would be premature at present 
to estimate the amount of that profit in view of the 
condition of the cables. As the House is aware, some 
of these cables are very old, and it is possible that 
before long a considerable expenditure may have to be 
incurred in renewals. Not only so, but the necessity 
for additional plant has arisen, and a large sum will be 
spent in the course of the current financial year on a 
new cable and land line. The number of words in 
Anglo-French telegrams has risen from 13,376,333 in 
the year to March 31st, 1889, to 15,495,791 in the 
year to March 3lst last. Other telegrams have 
passed over the Anglo-French cables, but I am not able 
to give separate particulars with regard to them. In 
anewer to a further question by Mr. Henniker Heaton, 
Mr. Raikes said that he had no knowledge of what had 
passed in the French Chamber. It was possible that it 


might be necessary there to ask for a vote fur a cable 


between France and England, but it was not necessary 
to ask Parliament for the money for a cable to France. 
The Institute of Medical Electricity, Limited.—This 
Institute has been removed to larger and more com- 
modious premises at 35, Fitzroy Square, W. Increasing 
work and the need for being nearer the great medical 
centres of Harley Street and Wimpole Street. induced 
the directors to make the change. They have taken 
one of the old-fashioned substantial residences on the 
Grafton Street side of the square, and it contains many 
large, light, and airy rooms, well adapted to the pur- 
poses of the institute. The drainage has been entirely 
renewed, and the house decorated from attic to base- 
ment. The apparatus has been carefully removed from 
the old quarters at 24A, Regent Street, and new has 
been added to it, so that greater facilities for electrical 
treatment are now available. We understand that in- 
creasing use is being made of treatment by “ cata- 
phoric medication,” or the passage of drug solutions 
through the skin by means of electric currents. This 
method of obtaining strongly localised action has been 
developed from its experimental stage, and _firat 
brought into practical use at the institute under the 
- auspices of Dr. Arthur Harries and Mr. H. Newman 
Lawrence. It has already proved very successful. 


Edison’s Greatest Work.—Dr. Lassar stated at the 
Medical Congress, now held in Berlin, that Mr. Edison 
intended, through his medical adviser, to communicate 
a novelty in the shape of an application of electricity 
for the removal of stone. This will be glad news, if true, 
for the operation for this disease is reckoned amongst the 
most painful; and if Edison completes this work, he 
will have achieved his greatest success, for the name of 
him who has alleviated pain goes down to posterity 
ever blessed. «5 


Tenders for Electric Lighting.—Estimates are re- 
quested for lighting the public streets and buildings in 
Helston (Cornwall) by gas, oil, or electric lights, per 
annum, for the Town Council. Tenders to be sent to 
Mr. J. G. Plomer, town clerk, by 16th inst. 


A Record in Dividends.—The Gazette notifies the 
payment from the estate of the late Mr, Ex-Alderman 
Hadley, 5, Knightrider Street, of a first and final divi- 
dend of one-sixth of a penny. The connection of Mr. 
Hadley some years ago with a submarine cable scheme 
will probably be still fresh in the memories of our 
readers, 


Opposition to Electric Lighting Poles.—The Fareham 
Electric Light Company, having been made the subject 
of an indictment in respect of the poles which they 
have recently erected in the town, a mass meeting of 
ratepayers was held on Tuesday. A resolution was 
passed expressing sympathy with the company in its 
endeavours to introduce into the town a better anda 
purer light, and condemning the action of a privileged 
few in endeavouring to thwart the wishes of the rate- 
payers. The electric light company, it may be added, 
have entered into a contract with the Local Board, under 
which they are to light the streets of the town for a 
period of three years for the annual sum of £500, or 
£30 less than the price at present paid for gas. This 
matter has been referred to on another page. 


Prevention of Vibration in Lamp Filaments,—To 
prevent excessive vibration’ of filaments of incan- 
descent lamps, a method has been employed in which 
the loop end of the filament is steadied between 
metallic posts set into the glass bulb. When, how- 
ever, this arrangement is used, frequent contact 
between the filament and these metallic posts soon 
weakens the former, removing, as it does, small 
particles at a time, and the life of the filament is 
materially reduced. It has also been found that the fila- 
ments, by their frequent contact with metallic posts, 
form grooves in the latter by melting away the ma- 
terial. In experiments made with the view of pro- 
ducing stops which will effectually accomplish the 


desired result, and at the same time insure the full life , 


of the filament, George R. Lean, of Boston, has found 
that the stop or stops must be made of material which 
will not melt and that is non-combustible; and also that 
a stop composed of the same material of which the fila- 
ment is made is best suited for the purpose. He, there- 
fore, provides stops of carbon, they being secured to 
the apex of the bulb, and located adjacent toeach other 
to receive between them the filament. When the air is 
exhausted from the bulb, a small short tube of glass is 
fitted in the hole at the end. The outer end of this 
tube is afterwards sealed. To secure the stops in place, 
the inner end of this tube is closed, and the stops are 
secured in the closed end. 


Pole-Finding Paper.—Since the time when we first 
had occasion to notice Wilke’s pole-finding paper, Dr. 
Oscar May, of Frankfort, who is the sole proprietor and 
maker of the paper, has improved the form in which it 
is issued to the public. No change has been made in 
the material itself, but the sheets of prepared paper 
being bound up with a stiff cover, instead of a limp 
paper back, renders its present form of issue much 
more convenient for carrying in the pocket, at the 
same time giving more protection to the paper, and 
thus preserving it in good working order for a longer 
period. _ Bound up with the pole-finding paper will 
be found instructions for its use, and claims as to its 
advantages over the expensive instruments which have 
hitherto been in general use for the purpose of detect- 
ing the direction in which a current is flowing. The 
indications being absolutely correct, even with as low 
a potential as a single volt, Wilke’s P.F.P. affords a 
handy and speedy means of determining the direction 
of a current, or for the detection of leakage in conduc- 
tors and other kindred faults. The paper can be ob- 
tained from Berend & Co., Fore Street, E.C., the sole 
representative of Dr. May in this country. 
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The Southend Electric Tramway,— Messrs. Crompton 
and ©o., Limited, are running an electric tramcar 
along the pier at Southend. The engine, boiler and 
dynamo. are situated under. the arches near the en- 
trance of the pier,:and the current is conducted along 
the central rail for three-quarters of a mile down the 
pier. The car holds about 40 persons, and travels at 
the rate of about sixteen miles an hour, doing, in some 
three and a half’ minutes, the journey which takes 
nearly fifteen minutes by horse traction. The line, 
which has been: carried ont in a very expeditious 
manner, was certified by Dr. Hopkinson on Friday 
last, when he expressed himself highly gratified at the 
result. On Saturday afternoon, after a few trial runs, 
it was handed over to the Local Board for public use at 
four o’clock. Immediately, large numbers of people 
availed themselves of it; and all day on Monday (Bank 
Holiday) the car was well patronised. As this is a 
highly satisfactory exhibition of electric traction 
situated a short distance from London, it will no doubt 
be visited by everybody interested in this particular 
work. Messrs. Crompton inform us that they are 
willing to give any information to those who require 
it and will call at their offices before proceeding to 
Southend. — stg 


The Tane-Fox Patents,—It seems that Mr. Lane-Fox 
and his advisers are not going to get their own way 
without a struggle; perhaps not even then. Sir 
Frederick Bramwell, Mr. Swinburne, and Mr. Kapp 
are all agreed that the claims of the Lane-Fox Com- 
pany cannot be sustained, and the Kensington and 
Knightsbridge Electric Lighting Company has opened 
communications with several others for the purpose of 
co-operating together for the formation of a defence 
association. The proposed basis for this, which we 
should be glad to see carried out, is as follows :—l. To 
defend any action that may be brought against any of 
them by the Lane-Fox Electrical’ Company, who are 
threatening to commence actions in respect of the 
letters patent owned by them, and alleged to cover the 
system of supply above mentioned. 2. To take such 
advice and collect such information as may Le necessary 
for the protection of the rights of the several members 
of the association to use the system of supply above 
mentioned. 3. Supply companies to subscribe a 
minimum of £50, contractors £25, and owners of 
private installations £10, to be called up as required ; 
this would entitle members, thus constituted, to claim 
that the association should defend any action to the 
extent of the funds subscribed, and any additional 
amount which may, from time to time, be voted in 
general meeting, which might be brought against them 
by the Lane-Fox Electrical Company, in connection 
with the above-named claims. 4. Should further funds 
be required, the members are to be called upon to sub- 


subscribe, in the ratio of the sums above mentioned,. 


according to their respective denominations. 5. Any 
member of the association may retire at any time, in 
which event this association shall no longer be under 
any liability to defend any action which may have 
been brought, or may be brought, against the member 
in question. | 


What the Americans Say,.—The India Rubber 
World states that Mr. Ferranti has surmounted the 
difficulty of jointing cables to carry 10,000 volts, This 
is scarcely borne out by a note which appeared in our 
last issue. 


The Phonographic Doll—The Financial News of 
Wednesday says :—‘‘ Rumours being current that there 
was some hitch in connection with the Phonographic 
Doll Company, our representative made inquiries at 
the offices of the company yesterday, and was informed 
by the secretary that the statement us to the company 
having been withdrawn from the public was incorrect. 
This gentleman declined to give any further informa- 
tion, and in reply to a question as to whether the 
company had gone to, allotment, remarked that he was 
not going to be‘ pumped.’”. | is 


‘cal mness. 


the Manufacture of Cables in America, — Of the 
manufacture of cables in America, a rubber journal of 
that country says :—‘‘ Some day, perhaps, America will 
take a hand in submarine cable work, but the day 
seems far distant, as she looks on so complacently while 
cables are being landed on her shores or on those of 
neighbouring countries, and makes no attempt at parti- 
cipating in the labour and the profits.” 


The Etiquette of Journalism,—We have noticed 
from time to time complaints emanating from our 
Hoaglish contemporaries. respecting the cool manner 
in which articles have been abstracted from their 
columns and reproduced across the herring pond as 
original matter. We, too, on various occasions, have 
detected, many productions of our own appearing. in 
American journals as editorials, but we have rarely 
come across a more audacious case of piracy than that 
of which the Hlectro-Mechanic has been guilty, viz., 
the publication of our leading article on “ Lightning 
Protectors” from the REVIEW of May 16th, without 
the slightest recognition of its origin. We are fain to 
believe that the source of papers. which English 
journalists think may prove interesting to their readers 
ig,,invariably acknowledged, unless through some 
oversight of rare occurrence, but we cannot give the 
American, technical press credit for the same honesty 
of purpose. . . 


Kemmiler’s Execution.—The following partieulars of 
the end of Kemmler, the first man to suffer the extreme 
penalty of the law by death from an electrical shock, 
were telegraphed, on the 6th inst., to the Standard :— 
“The convict Kemmler was to-day executed by elec- 
tricity at Auburn Prison, New York. The execution, 
which: took place at seven o’clock in the morning, was 
a trying spectacle, as, owing either to imperfect regula- 
tion of the strength of the currents or faulty contact of 
the electrodes, the convict’s death was not instan- 
taneous. There were present in the chamber where 
the execution was carried out twenty-six persons, 
including several physicians, scientists, and officials. 
The unhappy man sho ved great nerve, placing and 
adjusting himself in the execution chair with perfect 
The lethal .shock continued for eighteen 
seconds. Two minutes after the current was suspended 
there were evidences of respiration. As soon as pos- 
sible the current was renewed and then cut off, but 
again respiration was evident, and a minute or two 
afterwards saliva issued from the mouth, the chest 
heaved, and a wheezing sound came from the throat. 
The shock. was then applied for the third time, and 
Kemmler was pronounced to be dead. ‘The physicians 
say that he was unconscious from the moment of the 
first shock. Smoke appeared at the back of the body, 
where the flesh was burnt by the intensity of the 
current. The voltage at the first shock was 1800. 
The duration of the first shock was seventeen 
seconds, after which it was supposed that Kemmler 
was dead. The spectators, however, were then 
horrified by the respirations being renewed, the 
entire body being racked in the efforts of the 
organs to resume their functions. The current was then 
started again. A convulsion was marked on the first 
application of the electric current, and the culprit was 
declared to be dead in 13 minutes from the first stroke. 
The flesh on the back was burned, and there was also a 
spot on the top of the head. The doctors who made the 
autopsy agree that unconsciousness set in immediately, 
and declarg that death was apparently painless, not with- 
standing the slight defects in the apparatus, which re- 
quired a second contact to ensure death. There was a 
considerable charring of the body at the points of con- 
tact of the electrodes, and a minute |emorrhage was 
found in the serous membranes and. venotricies of the 
brain. The blood was fluid and dark in longitudinal 
sinuses, corresponding with the region of contact. The 
blood was carbonised, and there was a decided change 
in the consistency and colour of the brain, correspond- 
ing with the point of contact, Destructive changes in 
the blood corpuscles were noted. The consensns of 
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opinion of the spectators was that execution by means 
of electricity is a failure, even if properly carried ont, 
but that it was not instantly successful to-day because 
of the low voltage, or owing to a too short application 
of the current, or for both reasons. Had the current 
been maintained for 30 or 45 seconds at the first appli- 
cation, it is believed that there would have been no 
possible question of a satisfactory result. 

Telegrams from New York yesterday read as follows : 
— Further particulars regarding the execution by elec- 
tricity show that signs of dissatisfaction were made by 
the spectators when on the application of the third 
current smoke was seen to be curling from Kemmler’s 
back. The warder, therefore, again gave a signal to 
open the switch, when the culprit’s body in the chair 
was surcharged with four distinct shocks. After this 
no further movement was observed. Dr. Shrady, 
the editor of the Medical Record, has written a letter, in 
which he says that nothing has been gained over the 
ordinary method of execution. Science has triumphed, 
but the question of the humanity of the act is still an 
open one. The method requires elaborate prepa- 
rations, involves the manufacture of new machinery, 
and, moreover, may endanger the lives of the 
executioners, and even the spectators. All the mern- 
ing papers publish articles upon the execution, 
and the opinion is generally expressed that the law 
authorising execution by electricity will be repealed 
by the New York Legislature at an early date. It is 
also held that the various criminals now waiting 
execution in the New York gaols should be granted a 
stay of their sentences until the law has been repealed. 


Trial of an Electrician fur Manslaughter,—At Bristol, 
on Wednesday, an amateur cyclist, named Henry 
Askham, electrical engineer, was tried before Mr. 
Justice Denman, charged with the manslaughter of 
Thomas Davis, at Pensford Hill, in May last. In 
defence, it was contended that the prisoner could not 
be held accountable for Davis moving into the track 
of the machine. The jury, after retiring, returned a 
verdict of not guilty, and the Judge, in discharging 
Askham, suggested that he should do something to help 
the widow of deceased. | 


Electrical Aids to Sport.— Advertisements have 
recently been seen in the daily press to show that. Mr. 
Gunn, the famous Nottingham cricketer, made his 
recent memorable score against the Australians by the 
aid of a “ Harness’s electropathic belt.” Judging from 
the comparatively few runs he has since made, we can 
only conclude that his long innings at “ Lord’s ” robbed 
that belt of its virtue. At all events, if Mr. Gunn 
could only refer to some back numbers of the REVIEW 
we feel sare he would do nothing less than explode. 


Exhibition at Frankfort-on-the-Waine.—Appended 
are a few of the rules for the forthcoming exhibi- 
tion: — The exhibition will last five months; it 
will be opened on May 15th, 1891, and closed on 
October 15th, 1891, the committee reserving themselves 
the right of altering above dates. Only such objects 
will be admitted to the exhibition which can be 
brought under the following heads :— Motors for 
electrotechnical purposes, as steam, water, air or gas 
motors, with the necessary appliances for producing 
steam, &c.; production of electricity ; transmission of 
electricity, with all transmitting and supplementary 
apparatus ; accumulating and transforming apparatus ; 
transmission of electric power with a view to industrial 
- purposes ; electric light, with special’ subdivision for 
tittings of all kinds ; telegraphy and telephony ; electric 
signalling, as applied to railways, mines, nautical and 
military matters and private houses ; protection against 
fire, thieves, and lightning; electro-metallurgy and 
electrolysis ; measuring instruments, scientific appa- 
ratus, acoustic and optical instraments relating to 
electricity, school-teaching apparatus; electricity as 
applied in medicine and chirurgy; electrotechnical 
literature. Mention’ must be made whether the 
objects are for-sale and. at what price, and if 


required the words “for sale” must be. affixed. 
Cost of fire insurance to be borne by the exhi- 
bitors.. Insurance cared for by the committee, the 
value to be conseientiously given on the schedule of 
applications, The committee provide working power 
and main transmissions, as well as the necessary 
quantity .of electricity, steam, water, and gas. 
Should the exhibition close with a surplus, up 
to one-half of the same will be applied to a 
total or partial repayment of expenses inenrred for 
space and power by exhibitors. Exhibitors are bound 
to insulate all wires for electric currents belonging to 
their exhibits, and to guard the same in such a way as 
to exclude all possible danger to the public and the 
buildings. The laying of cables or setting up of wires 
can be done by special permission of the committee 
only and under the supervision of the latter’s employes. 
Whenever the committee should think fit, such cables 
are to be fixed by their own workpeople at the 
exhibitor’s charge. All applications and communica- 
tions to be addressed to “ An den Vorstand der Elektro- 
technischen:Ausstellung, Frankfort-on-the-Maine.” 


American Patent Office.—The American Patent 
Office has recently given an example of its method of 
work. Two patents issued on the same day read 
as follows :—‘ Claim 1, Patent 432,131, dated July 15th, 
1890, reads :—1. In a current regulator or rheostat, the 
combination of a surface of non-conducting material 
coated with a conducting substance, and in which the 
conductivity decreases from one place upon the surface 
to another, means for connecting a conductor with a 
portion of the conducting material of greatest conduct- 
ing power, and a movable contact device movable over 
the contact surface, and formed with a series of flexible 
fingers resting upon said conducting material. Claim 1, 
Patent 432,279, dated Jaly 15th, 1890, reads :—1. Ina 
current regulator or rheostat, the combination of a sur- 
face of non-conducting material, provided with a coat- 
ing of conducting substance which gradually decreases 
in breadth from one point to another, means to connect a 
conductor with said coating of conducting substance at 
the point of its greatest breadth, and a contact-piece 
movable over said conducting surface with a contact 
face of greater width than the decreasing breadths of 
the conducting surface, whereby as said contact piece is 
moved over said conducting surface the area of its con- 
tact face in contact with the conducting surface will 
gradually decrease.” We fear Americans beat us in 
many things; in patents we are miles behind. 


NEW COMPANY REGISTERED. 


Grange Syndicate, Limited.—Capital £2,000 in £5 
shares.- Object: Tu develop and experiment upon 
Groth’s Electric Tanning System in conjunction with 
the patentee upon terms of an agreement with Mr. L. 
A. Groth. Signatories (with 1 share each): L. A. 
Groth, C.E., 3, Tokenhonse Buildings; T. W. Maule, 
L.0.C., 12, The Grange, Bermondsey; F. Fleming, 
Halifax; C. Clark, 20, Great St. Helens; A. Vinos, 
Sevenoaks ; F, Whitcomb, 27, Endsleigh Gardens, N.W. ; 
L. Tucker, Victoria Mansions, Westminster. Registered 
1st inst., withont special articles, by Courtenay, Croome 
and Company, 9, Gracechurch Street. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Lancashire and Yorkshire Electric Lighting Com- 
pany, Limited.—The annual return of this company 
made up tothe 9th ult. was filed 30th ult. The nominal 
capital is £100,000 in £5 shares. 127 shares are taken 
up, and #2 103. per share has been called thereupon. 
The calls paid amount to £315 and unpaid to £2 10s, 
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Manchester Edison-Swan Company,.Limited.—The 
annual return of this company made up to the 28th ult. 
was filed 29th ult. The nominal capital is £550,000 
divided into 50,000 “A ” shares of £9 each, and 10,000 
“B” shares of £10; 20,000 of the former and the whole 
of the latter are taken up. Upon each “A” share the 
sum of £1 has been called, and upon each ‘“B” share 
£10 has been called. The calls paid amount to £20,000 
‘on the “ A ” shares and £100,000 upon the “ B”’ shares. 


Patent Electric Fire Lighter Company, Limited.— 
At an extraordinary general meeting of this company, 
held at the offices of Messrs. Heath, Parker & Co., 3, 
New London Street, Mark Lane, on June 23rd, it was 
resolved to wind up voluntarily, Mr. Wm. Finch being 
appointed liquidator at a remuneration of £10, with 
instruction to transfer the business to a new company 
to be called the New Electric Fire Lighter Company, 
Limited. The resolution was confirmed on the 10th 
ult., and duly registered on the 31st ult. 


Key’s Electric Company, Limited.—The statutory 
return of this company made up to the 24th ult., was 
filed on the 30th ult. The nominal capital is £15,600 
in 3,000 ordinary shares of £5 each, and 600 founders’ 
shares of £1 each, the whole of the ordinary shares and 
450 founders’ shares are taken up, upon the former 10s. 
per share has been called, and the full amount upon 
the latter. The calls paid amount to £1,896, and un- 
paid upon founders’ shares £54. Registered office, 122 
and 124, Charing Cross Road. 
~ New Portable Electric Lamp and Power Syndicate, 
Limited (in liquidation).—The registered office of this 
company is now situate at’43, Coleman Street. 


CITY NOTES, REPORTS, MEETINGS, &e. 


~The Anglo-American Telegraph Company, Limited. 


Tue Marquis of Tweeddale presided in the absence of the Chair- 
man, Viscount Monck, at the ordinary general meeting of the 
shareholders, held at Winchester House, last Friday, and in 
presenting the report (printed in our last issue), and accounts 
for the year ending 30th June, 1890, said the increase shown 
on traffic receipts, viz., £2,0250ver the corresponding period 
of last year was satisfactory, because, in the first place, the period 
was the least profitable, and, in the second place, because he 
believed the increase was due mainly to the opening of three new 
offices in New York, which had brought the company in closer 
contact with the telegraphing public of that city. The revenue 
from those offices would no doubt be further increased as they 
became better known. It was also satisfactory to note that the 
whole of the company’s cables were in good condition. There had 
been fewer faults to repair, which was in a great measure owing to 
the Duxbury cable (referred to on previous occasions), so that the ex- 
pectations formed had been fully realised. Moreover, all the cables 
of the pool were in equally good order. One of the cables of the 
Western Union Company, after having been out of order for some- 
thing like 13 months, was now repaired, at the great depth of some 
2,500 fathoms. The company’s traffic had been conducted with 
the usual accuracy and efficiency, and, he was glad to add, at a 
speed higher than had been achieved by any other Atlantic com- 
pany. ‘The directors had been, for the last six months, expecting 
« settlement of the dispute with the Paris and New York Tele- 
yraph Company, which had not yet been arrived at, and he had no 
notion as to what the decision would ultimately be. They observed 
that the company’s working expenses had increased by’ about 
£5,692. The increase was almost entirely made up of one figure, 
viz., £4,352, spent in the establishing the three offices referred to, 
the balance being composed of a number of small items calling 
for no particular notice. Expenditure on repairs showed an 
excess of £2,923; that was really a satisfactory feature, since the 
repairs had been entirely of a character chargeable to revenue. 
For renewals, the expenditure had been extremely small], and 
amounted to £552 19s. 5d. only, consequently the whole of the 
interest upon the renewal fund had been credited to that fund, 
making it £968,861 18s. 7d., the market value of which was about 
£50,000 more; in fact, the renewal fund amounted to over a 
million. The terms under which the company acquired the Brest- 
Salcombe cable from the liquidators of the Submarine Telegraph 
Company were altogether satisfactory. He moved the adoption 
of the report and accounts, and was seconded by Sir Jas. 
Anderson. 

A Shareholder was sorry that the whole of the interest had 
been credited to the renewal fund. There ought to be some 
limit to the extent of that fund. 

Another Shareholder reminded the meeting that some time ago 
it was tacitly agreed that the renewal fund must not exceed one 
million. “ He thought that on the next otcasion the directors 


should abstain from adding interest to that fund, since, with the 
value of the investments, it already exceeded the limit agreed 
upon. 

Another Shareholder suggested that henceforward the whole of 
the renewal fund should be appropriated to the deferred share- 
holders, seeing that it had come entirely out of their pockets. 
(Cries of dissent.) 

The Chairman was aware of the agreement referred to. It was 
most important the company should have an ample renewal fund. 
Its cables were growing older, and considerable sums might soon 
have to be spent for renewals. 

The motion to adopt the report and accounts was carried, and 
the meeting dissolved. ! 


City and South London Railway Company (late Cify 
of London and Southwark Subway Company), 


Tue report of directors to the shareholders at the twelfth half- 
yearly ordinary meeting of the company, to be held at Winchester 
House, next Tuesday, at 12 o’clock noon states :— 

During the past half-year both of the tunnels have been com- 
pleted, the whole of the permanent way laid, and the underground 
stations finished with the exception of tiling, painting, and other 
small matters. The surface stations and the lifts are rapidly ap- 
proaching completion, and the hydraulic pipes and electric con- 
ductors are laid throughout. At Stockwell depdt the inclined 
road leading to the tunnels is finished and in use, the two engines 
and dynamos for the electric power are completed, and the third 
or reserve engine and dynamo is nearly ready, the three engines in 
connection with the hydraulic power for working the lifts are also 
ready, and the engine house and carriage stores are roofedin. A 
portion of the rolling stock is ready for delivery, and it is ex- 
ese the railway will be opened for public traffic at an early 

ate. 

. The Bul for the extension of the line to Clapham has passed 
through Parliament, and received the Royal assent. By it the 
name of the company is changed to the “ City and South London 
Railway Company.” 

The Bill referred to in the last report, and known as the Central 
London Railway Bill was thrown out in the House of Lords. 
Your directors will have to consider how far some of the advan- 
tages proposed by that Bill could be usefully provided by this 
company without the objections urged against that measure. 

To meet the wishes of many of the larger shareholders notice 
has been given of a resolution to convert the share capital of 
the company into stock, so as to facilitate its transfer. 

Mr. J.” H..Greathead, M.I.C.E., the engineer, reports as 
follows :— 

During the last half-year the remaining length of tunnel 
through the wet strata at Stockwell has been completed, and the ~ 
permanent way and,,hydraulic pipes have been laid throughout 
both sections of the line. +4 

With the exceptionof some small matters, such as portions of 
the glazed tiling and painting, the underground works from the 
City to Stockwell have been finished, and the buildings on the 
surface are in a forward state. ; 

The lifts and signalling arrangements are approaching comple- 
tion. 

The engines for generating the hydraulic power, and the boilers 
for working all the machinery, are ready for starting. 

The electric working conductor has been fixed throughout; two 
of the three electric generating engines have been erected ; de- 
livery of the locomotives has commenced, and some of the carriages 
are ready for delivery. 


The London Road Car Company, 


Ar the half-yearly meeting of the shareholders of the London 
Road Car Company (Limited), at the City ‘Terminus Hotel, 
Cannon Street, on Tuesday last, under the presidency of- Lieut.- 
Co]. C. F. Colville, @) : 

Mr. George Offor in the course of a discussion which ensued 
upon the Chairman’s motion for the adoption of the report said 
that at a previous meeting he had made allusion to the subject 
of the progress made with electrical traction. His remarks, 
however, were met withderisive laughter from some of the share- 
holders, and one of the directors went so far as to venture into 
prophesy, telling the meeting that not in their time would they 
see omnibuses propelled by electricity. Now, he (Mr. Offor) in 
justice to himself and as a warning to his jubilant friend, Mr. 
Hodgson, would like to read an account of what had recently taken 
place showing that in London the electrical omnibus was a fact. 
Only the other day there was seen in the afternoon coming down 
St. Martin’s Lane, into Trafalgar Square, the first of the new line 
of the electrical omnibuses, which was driyen by Mr. Ward, the 
managing director. | It caine down the street with one passenger 
inside, and two outside, going at a rattling pace, and went in and 
out the ordinary traffic without difficulty. Mr. Offor said that 
when he spoke on the subject at the last half-yearly meeting he 
did so with such a knowledge of the facts that he was able to 
form an opinion on it. He now said, therefore, that the day would 
come and at a not very distant period, when all their anxieties 
about the price of forage, and the health of their horses, would be 
at an end. He was pleased that the meeting had not that day 
met his remarks with derisive laughter, and he hoped they would 
go a step further, and when it came to the time to make an 
addition to the board of diréctors, that’ they would consider the 
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qualifications of their candidates in the direction of their posses- 
sion of some knowledge of electrical traction. (Hear, hear, and 
laughter.) 

The Chairman, in briefly replying to Mr. Offor, said that he 
(the speaker) did not think they need discuss the question of 
electrical omnibuses. There was no doubt they would keep their 
eyes open when these ’buses appeared, but until then they were 
unable to do so. 


jhe North Metropolitan Tramways Company. 


Mr. Grorcze Ricuarpson presided on Wednesday at the 41st 
half-yearly meeting of the North Metropolitan Tramways Com- 
pany, held at Cannon Street Hotel. The report contained the 
following paragraphs:—“The Bill introduced into Parliament 
this year for authorising an increase of the share capital of the 
company to the extent of £100,000, and also for the use of elec- 
tricity asa motive power for propelling the cars throughout the 
system, received the Royal Assent July 4th, 1890. Application 
has been made to the local authorities for consent to work some of 
their lines by this power.” ‘“ The arrangements entered into with 
the General Electric Power and Traction Company, Limited, 
referred to in the last report for working the cars on the Barking 
Road section are in operation, and during the last half-year they 
have run 44,047 miles.” 

The Chairman, in moving the adoption of the report, commented 
briefly on these particulars. He said that the company had lost no 
time in applying to the London County Council and the West 
Ham Board for permission to use electricity, they being the two 
corporations having jurisdiction in the place where the directors 
proposed to try it. They did not intend to devote any of their 
money to experiments with electricity. Ifany person would come 
forward and make the installation, they would receive all the 
assistance the company could give, so long as there was no risk of 
spoiling a good traffic. The line at Barking was working now, 
and they would see the result later on. It was worked by contract 
at 43d. per mile. With regard to the use of electricity elsewhere, 
in the United States a large number of lines were working by 
electricity, chiefly on the overhead system. He was not aware 
whether they could ever have that in this country, as there were 
difficulties in the way—the streets were narrow, and they would 
have to contend with the prejudices of the people. There were 
other systems, but steam was nowhere, as could be seen by a com- 
parison of their dividends with the dividends on the North London 
Tramways Company. 

The report was afterwards adopted. 


The Cuba Submarine Telegraph Company, 


Tue directors’ report and accounts for the half-year ending 30th 
June, 1889, were laid before the shareholders on their thirty- 
eighth general meeting, held at the company’s offices, 58, Old 


Broad Street, E.C., on Wednesday last,'Mr. Thomas Greenwood .- - 


presiding. 

The Chairman said the half-year had been a period of some 
little anxiety, Lut, on the whole, not by any means an unsatisfactory 
one. It was the second half of the first year of the reduced tariff ; 
therefore, in making the comparison they must bear in mind that 
it was compared with the period when the rates were 25 per cent. 
higher. The shareholders would observé’ that the receipts were 
£23,671 in June, 1889, and £23,206 in June, 1890, a difference of 
only £465. Of course a larger numberof messages had been 
carried. It sometimes happened that increased traffic was accom- 
panied by additional working expenditure. That had not been so 
with the company ; in fact, as compared with the previous corre- 
sponding half-year, it had saved £30. .They might ask how it 
happened that the dividend was reduced from 9 to 8 per cent. 
The explanation was that during the last half-year an addition 
had been made to the undivided balance, whereas in the corre- 
sponding period of the previous year that balance underwent a 
large diminution, which would account for the missing £800. 
In the future they would compare what was fairly comparable— 
viz., the reduced rates in 1890-91 with the reduced rates 
in 1889-90. He was pleased to say that the receipts for July, the 
first month of the new half year, showed a comparative increase 
of nearly £150, which, if it continued,;would mean an improve- 
ment for the whole year of some £900,,or more than sufficient to 
make a dividend of 1 per cent. Provided the company was not 
interfered with by outside influences, there was no reason for sup- 
posing that its dividend would be further reduced. They were 
aware that a proposal was before the Spanish Government in- 
volving the making of another cable, vid the North Coast, which, 
if made, must inevitably attract to ita large portion of the com- 
pany’s traffic, and, at the same time, the Spanish Government had 
made a representation to the various telegraphic companies located 
in the Spanish colonies with a view to still further reducing the 
rates. Having already made a large abatement, it seemed a little 
unfair, especially as the Spanish Government was consenting to 
the extension of a rival company’s line almost parallel with theirs. 
He need scarcely say the board was not prepared to consent to 
any abatement so long as they were threatened with the new line, 
and so long as the abatement was not a general one. To return 


to the accounts, a comparatively small addition had been made to’ 


the reserve fund, owing to so much money having been spent on 
the company’s cables ; but they might console themselve3 with 
thinking that the repairs to the cables made a large addition to the 
reserve unnecessary. The expenditure on repairs had been larger 


than in any previous half-year; they had now a complete dupli- 
cate system between Cienfuego and Santiago, and with the pro- 
jected new cable between Batabano and Cienfuego, their system 
would be complete and in duplicate from end to end. Progress 
had been made with the new cable, and they might reasonably 
expect to hear of its completion before their next meeting. He 
moved the adoption of the report and accounts, and, in reply to a 
shareholder, explained that the steps the directors had ultimately 
thought fit to take legal action, with a view to setting aside the 
concession above referred to. 

The motion was carried. = 

The Chairman next moved to declare dividends of 10 per cent. 
per annum, subject to income-tax, on the preference shares, and 8 
per cent., free of tax, on the ordinary shares of the company, pay- 
able on and after the 7th inst. 

The motion was carried unanimously. Mr. Alexander F. Low 
was re-elected a director, and Mr. John Gane reappointed auditor, 
and, with a vote of thanks to the board, the proceedings 
terminated. 


The Maxim-Weston Electric Company, Limited.— 
The shareholders, at an extraordinary general meeting held 
yesterday, after hearing a statement of the company’s affairs 
during the past six months from Mr. Gooding, the chairman, have 
resolved to wind up the company voluntarily and have appointed 
Messrs. Marks and Hodgson liquidators. It seems the company 
started with a nominal capital of £40,000 or £50,000, of which 
only £14,000 was subscribed. The private meeting held a few 
weeks since to ascertain the feeling of the shareholders with 
regard to subscribing more money, resulted in the promise of some 
£1,500 by way of debentures, a sum not nearly sufficient in the 
directors’ opinion, to carry on the concern. The company is just 
able to discharge its liabilities amounting to about £300. ‘Ihe 
plant at the works is estimated at £7,000 as a going concern. 
Under the circumstances it was natural to suggest a reconstruction 
aud this was done by Mr. Marks, who observed that there was 
still a gigantic field of workipen to the company in the way of 
lighting... The proposal,,.however, found no favour with the 
meeting. A full report of the meeting will appear in our next 
issue. 


The Berlin General Electricity Company.—The 
general meeting of the shareholders in the above company has just 
approved the increase of the share capital from 16,000,000: to 
20,000,000 marks. The new shares are offered to the old share- 
holders at the price of 165 per cent. The issue has been 
guaranteed by a syndicate of bankers, who are to receive 5 per 
cent. for their guarantee. This increase of capital has been neces- 
sitated by the increasing extent of the company’s business, it 
having now undertaken the working of the Halle Metropolitan 
Electric Railway, besides having concluded contracts with two 
other towns for the establishment of electric railways, 


Elmore’s Patent Copper Depositing Company,— 
The Financial Times, of August 5th, devotes a long criticism to the 
company, which has now been in existence for more than 18 months, 
and yet, according to our contemporary, has done no genuine 
work. The earnings of the company from its factory seem to Le 
absolutely non-existent. It is hardly possible to suppose, says the 
financial paper, that even the “docile race”’ of shareholders will 
take up another issue of wire shares at a premium, when they 
learn that the vendors only value their patents at less than one- 
fifth of the price charged for them. 


The Western Counties and South Wales Telephone 
Company. Limited, whose héad offices are at 16, High Street, 
Bristol, have posted dividend warrants for an interim dividend for 
the half-year ending 30th June last, on the preference shares of 
the company, at the rate of 6 per cent. per annum. 


The Pilsen, Joel and General Electric Light Com- 
pany, limited —A general meeting of the company will be held 
at the office of the liquidator, Mr. George Shead, 18, Laurence 
Pountney Hill, Cannon Street, E.C., the 5th September, 189), at 
11, when the liquidator’s accounts, &c., will be produced. 


The Byng Telephone Company, Limited,—It has 
been resolved to wind up the company voluntarily; Mr. John 
Philip Spencer, 48, Collingwood Street, Newcastle-on-Tyne, is the 
liquidator. 


SS 


TRAFFIC RECEIPTS. 


The ‘uba Submarine Telegraph Comp iny, Limited. The receipts for the month of July 
Were £3,150, asc mpured with £3,003 in the corresp-nding month of last year. 
The receipts for the month of April, estimated at £3,6)0, realised £3,624. 


The Direct Spanish Telegraph Company, Limited. The estimated receipts for 
ool month of July were £2,016, against £1,677 in the corresponding period of 
ast year. 


The Great Northern Telegraph Company, Limited. The receipts for the moith of 
July amounted to £25,000 ; Ist Jannary—3ist July, 1890, £156,000 ; correspond- 
ing months 1889, £154,200 ; do. 1888, £156,000. 


The Western and Brazilian Telegraph Company. Limited. The receipts for the week 
endingAugust Ist, after deducting the fifth of the gross receipts payable to 
the London Platino-Brazilian Telegraph Company, Limited, were 921. 


The West Coast of America Telegraph Company, Limited. The ¥ross earnings for 
‘the month of July, 1890, were 5,895." aa A 
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SHARE LIST OF ELECTRICAL COMPANIES. 
Present 2 Closing Olosing Business done 
Amount Namie. Peed oe eatatees | Ste 
-£! Aighsst, Lowest. 
_ 250,000 } African Direct Telegraph, Ltd., 4p. c. Deb. ered and to Bearer 100 97 —100 97 —100 983 
1,549,160 | Anglo-American Telegraph, Limited ad .. | Stock 495— 509 493— 503xd| -50 liye 
2,725,420 Do. do. 6p.c. Preferred . Stock 85 — 86 xd) 85 — 86 xd] . g6 853 
2,725,420 Do. do. Deferred ... Stock 133— 14¢xd| 133— 14 143 133 
130,000 | Brazilian Submarine Telegraph, Limited .. 10 113— 12 lls— 12 18% et 
99,000 Do. 5 p. c. Bonds.. 100 102 —104 100 —102 xd 
75,000 Do. 5 p. c. 2nd Series, repayable J une, 1996 100 103 ‘—107 103 —107 : 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416.. 3 1j— 2 : ae 1} 
63,416 Do. do. Preference, Nos. 1 to 63, 416. 2 1g— 1% ae 14 -. 
$7,216,000 | Commercial Cable, Capital Stock $100 103. —105 103. —105 1033 1034 
224,850 | Consolidated Telephone Construction and ‘Maintenance, ‘Ltd. 14/- ees ern yee 1 % 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1, to 20,000. Stock ., 4 _ bad 4— d}xd 
16,000 | Cuba Telegraph, Limited ; . 10° 125— 134 125— 133 12 ef: 
6,000 do. 10p.c. Preference. 10 17 — 18 17-18 17% 174 
12,931 |. Direct apa Telegraph, Limited : “(#4 only paid) 5 eee Sgonre 
6,090 Do. do. 10-p. ¢. Preference... ae ais naan 9 — 10 9.10 93 or 
60,710 | Direct United Staten Cable, Limited, 1877 . 20 10s— 105x¢d] 103— 10gxa] 93 = Fug 
400,000 | Eastern Telegraph, Limited, Nos. 1 to 400,000 10 13g— l4gxd)| 1383— ldgxd| — jaz: 13% 
70,000 Do. 6 p.c. Preference | ; 10. 15 — 153xd| 15 — 15$xal 52 154 
200,000 Do. 5p. ¢. Dehs. (1879 issue), repay. Aug., 1899. 100 108 —111 106 —109 xd Digt 
1,290,000 Do. 4p. c. Mortgage Debenture Stock ... Stock | 106 —109 106 —109 Sot 
250,000 | Eastern Extension, Australasia and China Telegraph, Limited 10 14, — 143 14,3144 143 14°: 
320,000. Do. 6 p. ce. Debentures, repay. February, 1891 100 101 —103 100 —102-xd 
446,100 Do. . 5 p. ¢./(Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. ico 103 —106 103 —106 103 
12,500 Do. 5 p. c: Debentures, 1890, redeem. ann. drawings .... 100 103 —106 103 —106 
_ 367,900 |: Eastern and South African Tel., Ltd., 5 p. ¢. Mort. Deb., ~ 1900.. 100 100 —103 100 —103 1014 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000 5 4$— 5} fash Oe 
46,700 | Elmore’s' Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000 2 4 — 43xd 4— 49xd 42 4h 
19,700.| Fowler-Waring Cables, Nos. 301 to 20, 000 (88 ony paid) 5 2 25 2— 2% 
180,227 | Globe Telegraph and Trust, Limited 10 8g— 9f 8g— 93 ga. B18 
180,042 Do. ; 6 p. c. Preference 10 14Z— 153 144— 15} Lids 144 
150,000 - Genet Northern Tel. Company of Copenhagen ... 10 153— 163 15$— 163 163 15% 
- 40,900 Do. do. 5 p. c. Debs. (issue of 1881) 100. _| 100 —103 100 —103 
250,009 Do. do. do. (issue of 1883) 100 106 —109 106 —109 
9,334 Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 10 12. 13 12 7-18 
'- 5,834 Do. 7p. @ Cumulative Preference, Nos. 2,667 to 8,000 10 113— 12} 11g— 123 
41,600 | India-Rubber, Gutta-Percha and Telegraph site Limited «. 10 183— 19} 183— 193 
200,000 Do. do. 44 p. c. Deb., 1896... Ht" 100 102 —104 102 —104 
17,000 | Indo-European Telegraph, Limited.. . Me 25 37 — 39 37 — 39 383 38 
38,348 | London Platino-Brazilian Telegraph, ‘Limited... ‘ 10 6— 7 6— 7 
109;000 Do. do. do: -6p.c. Debentures 100 107 —110- “107 —110 
49,900 | *Metropolitan Electric Supply, Limited, Nos. 6,101 to 50, 000. 10 ee Nh 434 
436,700. | National Telephone, Limited, Nos. 1 to 436,700 ... wee 5 $— 6 4$— 5 5 42 
15,000 Do. - op c. Cum. Ist Preference .. 10 12;— 123 124— 123 124 eye 
- 15,000 Do. 6 p. c. Cum. 2nd Preference (£8 only paid) 10 10°—. 103 10 — 103 Tug 10} 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) 1 Pat oe = ay 
9,000 | Reuter’s, Limited e ae 8. V%— 8 74— 8} 
y South of En land elephone, Ltd., “Ordinat Nos. 1 to 2,000, i 4 ° 
209,750 . 2,501 to 3 "500. 93,251 to 300,000 as: Bee atd tray he 
20,000 Do. 6p.c. Cum. Pref., Nos. 1 to 20, 000 (£33 only paid) 5 23— 3 xd 23— 3 xd 
3,381 | Submarine Cables Trust : Cert. 112 —116 113. —117 
78,949 | Swan United Electric Light, Limited (£34 only paid)| - 5 Ra 04 Si <8} 2 Bg ce 
37,350 Telegraph Construction and Maintenance, Limited 12 42 — 44 42 — 4h 433 42° 
150,000 Do. do. 5 p. c. Bonds, red. 1894 100 100 —102 100 —102 : 
55,000 United River Plate Telephone, Limited ... 5 4 —~43xd 4 — 4ixd 
146,000 Do. , do. 5 p. ¢. Debenture ‘Stock... Stock 90 — 94 90 — 91 
100,090 Do. 4 : 7 p. c. Debs., Nos. 1 to-1, 000 100 i =a e 
- 15,609 | West African Telegraph, Limited, Nos. 7, 501 to 23,109 ... 10 9 — 10 9 — 10 
300,000 Do. - do. do. 5 p. c. Debentures 100 100. —103 100 —103 1014 1008 
30,000 | West Coast of America Telegraph, Limited ie 10 5— txd) 5 — 6 xd 51 ar 
150,000 Do. do. do. 8 p. c. Debs, repay. 1902 100 106 —110 1lu6 —110 
- 64,572 | Western and ‘Brazilian Telegraph, Limited ‘ 15 10 — 103 10 —-104 103 10 
26,986 “ Do. do. 5p.c. Cum. Preferred .. 7% 63— 7 yee op 
26,986 Do. do. 65p.c. Deferred , 4 g— 4 is gt 4 AO 
200,000 Do. do. 6p.e. Debentures Al? 1910.. 100. 106 —109 103 —106 xd} 1043 -|~ 1033 
250,000 Do.  6p.c¢. “Mort. Debs., series “ B” of ’80,red. Feb., 1910 100 104 —107 101 —1014 xd 
88,321 | West India and Panama Telegraph, Limited : 10 23— 23 23 "3 gis. 25 
34,563 Do. do. do. 6 p. c. 1st Preference 10 11 — 114 113+ 113 lL io! 
4,669 Do. do. do, 6 p. c. 2nd P By 10 124— 133 124—134 i 
1,336,000 | Western Union of U.S. Tel., 7 p. c. lst Mort (Building) Bonds $1,000 | 120 —125 120 —125 
179,300 Do. do. 6p.c, Sterling Bonds ... 100 99 —101 499 —101 
42,853 *Westmstr. Elec. Sup. Corp., Ord., Nos. 101 toa, 953 (£2 only paid) 5 1;— 13 13— 19 
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_ LA®EST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED, 


Blackpool Electric Tramway Company, Limited, £10 (£63 paid), 73—7%.—Hlectric Construction Corporation (210 paid), 7}—3$} 
Elmore Copper Depositing Priorities, 5}—6}.—Elmore Wire, } dis—par. —House-to-Hotite Company (£5 paid), 5 —5}.—London 


Electric Supply Corporation, Ordinary (£5 paid), 13—2.—Manchester Edison and Swan Company, £9, (£1 paid), 12/- —14/-, 


| Bank, Rare ov. Discounr.—s per cent. (31st July, 1899). 
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* MAGNETIC PROPERTIES OF ALLOYS > OF 
NICKEL AND IRON.* spe 


By J. HOPKINSON, D.Sc., F.R.S. 
-E1ieur different alloys have been examined. The methods of ex- 
periment were the same as were detailed.in my paper on “ Mag- 
netic and other Physical Properties of Iron at a High Tempera- 
ture.”: The dimensions of -the samples were also the same. 
_ A. The following is the analysis of this sample :— 


Fe. st lies Mn. s. i 
9796 097 0°42 058 0:03 0:04 per cent. 


Jao this case a magnetisation curve is all that I have obtained free 
from doubt; the sample was heated and its magnetisation deter- 
mined at yarious temperatures for a force of 0°50, but the higher 
temperatures must be taken as a shade doubtful, as the secondary 
-broke down before cooling, and I cannot be sure whether or not 
the resistance of the secondary may have changed. 

Table I gives the results at the ordinary temperature for the 
material before heating. 


- Tape I. 

ee force. Induction. 
0-06 at sor Bee ais 11 
0-12 are Ser wale oe 29 
Us26 © ans ae “ee ss 58 
0:53 ae He 2B ies 122 
S(O (Aeneas Age said ip 303 
LA ec e af aes sia 995 
4°7 ia ee tae Bas 4,560 
88 ir aoe 66.) eg 9,151 
168 ec Hos ne ... 12,876 
6 gst deg: 15,651 
2700 21,615 


The only noteworthy features are that the coercive force is ob- 
viously somewhat considerable, and that the maximum induction 
is great—greater than that of the more nearly pure iron. 

B. The following is the analysis of the sample :— 


Fe, Ni. Ci Mn. Ss. P. Si. 
94799 47 0:22 023 0-014 0°037 trace per cent. 


- We have here results of induction in terms of temperature for a 
magnetising force of 012. The experiment with rising tempera- 
“ture was made by simply observing with a watch the hour at 
which the temperature attained successive values whilst the piece 
was in the furnace; the cooling experiments were made in exactly 
the way described in “ Phil. Trans.” A, 1889, p. 463. 

The most remarkable feature in this case is that the material 
has two critical temperatures, one at which it ceases to be magne- 
-tisable with increase of -temperature, the other,-and~-lower, at 
which it again becomes magnetisable as the temperatures fall, and 
that these temperatures differ by about 150°C. Between these 
temperatures, then, the material can exist in either of two states 
—a magnetisable and a non-magnetisable. 

_ We may infer from the experiments that the latent heat 
‘liberated in cooling is about 150 times the heat liberated when the 
temperature of the material falls 1° C. 


C. This alloy is very similar to the last; its analysis is :— 


Fe. © NI. Ca Mn. 8. P. 
94°39 4:7 0:27 0:57 0:03 0:04 per cent.. 
In Table LI. are given the results of observations. of induction 
-in terms of magnetising force at the ordinary temperature of the 
room. 


Tas.e II, 

: Maugnetising Force. Indaction. 
0 06 ame ane Sie iis 14 
012 nite ove ie “0 29 
0°25 Ae aia ake nes 60 
0 52 ne ee tele oa 127 
1:05 ae sé ~~ eu 294 
2°10 7 3m 2 Se 760 
46 545 ae fe, .-. - 3,068 
8-7 sole er oe |. 8,786 

16:6 a at He eg 13,04) 
38°5 : 16,702 
266°5 21,697 


D. This sample contains 22 per cent. of nickel. It was not 
throughly tested, as the supply of CO, which happened to be avail- 
able was insufficient. Its magnetic properties, however, were 
similar to the next sample. 

E. The analysis of this sample was— 


Fe. Nivs, © Mn. 8. P. Si. 
7431 245 027 085 001 0-04 002 per cent. 


As the material was - given- to-me it- was non-magnetisable at 
ordinary temperature ; that is to say, the permeability was small, 
about 14, and the induction was precisely proportional to the 
‘magnetising force. The ring on being heated remained non- 
magnetisable up to 700° C. or 800°C. A block of the material did 


* Abstract from Proceedings of the Royal Society. 


‘ordinary steel. 


not vecalesce. on being heated. toa high itary and being 
allowed to cool. 

On being: placed in a freezing mixture, the material became 
magnetic:at a temperature a little below freezing point. 

‘The material was uext cooled to a temperature of about — 51° G 
by means of solid carbonic acid. After the temperature had 
returned to 13° C, the curve of magnetisation was ascertained ; 
from this it appeared that the ring of the material which was pre- 
viously non-magnetisable at 13° C. was now decidedly magnetisable 
at the same temperature: On heating the material it remained 
magnetisable until it reached a temperature of 580°C. At this 
temperature it became non-magnetisable, and, on cooling, re- 
yoained non-magnetisable at the ordinary temperature of the room. 
The experiments showed that through a range of temperature from 
somewhat below freezing to 580° C., this material exists in two 
states, either being quite stable, the one being non-magnetisable, 
the «ther magnetisable. It changes from non-magnetisable to 
magnetisable if the temperature be reduced a little below freezing ; 
the magnetisable state of the material does not change from mag- 


‘netisable to non-magnetisable until the temperature. is raised ito 


580° C. 

The same kind of thing can be seen in a much less degree with 
Over a small range this can exist in two states ; 
but in changing its state from non-magnetisable to magnetisable 
a considerable amount of heat is liberated, which causes rise of 
temperature in the steel. It is observed in samples B and C of 
nickel steel, but at a higher temperature. 

As might be expected, the other physical properties of this 
material change with its magnetic properties. 

The wire as sent to me was magnetisable as tested by means of 
a magnet in the ordinary way. On heating it toa dull rednegs it 
become non-magnetisable, whether it was cooled slowly or ex- 
ceedingly rapidly, by plunging it into cold water. A quantity of 
the wire was brought into the non-magnetisable state by heating 
it and allowing it ‘to cool. The electric resistance of a portion of 


this wire, about 5 metres in length, was ascertained in terms of:the 
‘temperature ; 


it was first of all tried at the ordinary temperature, 
and then at temperatures up to340° C. The wire was then cooled 
by means of solid carbonic acid. ‘The wire was then allowed.-to 


‘return to the temperature of the room, and was subsequently 


heated ; the heating was continued to a temperature of 680° C., 
and the metal was then allowed to cool. From this it- appeared 
that in the two states of the metal (magnetisable and non-mag- 
netisable) the resistances at ordinary temperatures are quite 


different. ‘The specific resistance in the magnetisable conditivn is 
about 0:000052; in the -non-magnetisable condition it is about 
0 000072. ‘I'he curve of resistance in terms of the temperature of 


‘the material in the magnetisable condition hasa close resemblance 


to that of soft iron, excepting that the coefficient of variation is 


“much smaller, as, indeed, one would expect in the case of an 
‘alloy ; at 20° C. the coefficient is about 0.00132 ; just below 600° C. 


it is about 0:0010, and above 600° C. it haz fallen to a value less 
than that which it had at 20°C. The change in electrical resist - 


-ance effected by cooling is alm st as remarkable'as the change in 


the magnetic properties. 

Samples ofthe wire were next tested in Prof. Kennedy’s labora- 
tory for mechanical strength. Five samples of the wire were taken 
which had been heated and were in the non-magnetisable state, 
and five which had been cooled and were in the magnetisable state. 
There was a marked difference in the hardness of these two 
samples; the non-magnetisable was extremely soft, and the mag- 
netisable tolerably hard. Of*the five non-magnetisable samples, 
the highest breaking stress was 50°52 tons per square inch, the 
lowest 48°75; the greatest extension was 33 per cent., the lowest 
30 per cent. Of the magnetisable samples, the highest breaking 
stress was 88'12 tons per square inch, the lowest 85°76 ; the highest 
extension was 8°33, the lowest 6°70. The broken fragments, both 


_of the wire which had originally been magnetisable and that which 


had been non-magnetisable, were now found to be magnetisable. 
If this material could be produced at a lower cost, these facts 
would have a very important bearing. As a mild steel, the non- 


-magnetisable material is very fine, having so high a breaking 


stress for so great an elongation at rupture. . Suppose it were used 
for any purpose for which a mild steel is suitable on account of 
this considerable elongation at rupture, if exposed to a sharp frost 


‘its properties would be completely changed—it would become 


essentially a hard steel, and it would remain a hard steel until. it 


_had actually been heated to a temperature of 600° C. 


~ F, This sample contains 30 per cent. of nickel. 

The remarkable feature in this case is the low temperature at 
which the change between magnetisable and non-magnetisable 
occurs, whether the temperature i is rising or falling. Comparing it 
with the last sample, the character of the material with regard a 
nA y are is entirely changed. 

. The analysis of this sample is :— 
Fe. Ni. Gy Mm. Ss. P. 
66°19 33°0 0:23 050 0-01 0 02 per cent. 


The remarkable feature of this material is the complete 
difference from the last but one, and the low temperature of 
change. There is but very little difference between the tempera- 
ture of change when heated and when cooled. rane eek. 

H. The analysis of this sample is :— 

Fe. Ni. C: Mn. s. P. 
26°50 73:0 0-18 0 30 0-01 0:01 per cent. 
It is curious to remark that with this material the induction for 


considerable forces is greater than in the steel with 33 per cent. of 
nickel ; and that it is greater than for a mechanical mixture of 
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iron and nickel in the proportions of the analysis, however the 
particles might be arranged in relation to each other. 

The critical temperature of the material is 600° C.; it shows no 
material difference between the critical temperatures for increasing 
and diminishing temperatures. 


LIFE AND EFFICIENCY OF ARC LIGHT 
CARBONS.* 


Since the earlier stages of are lighting little or no increase in the 

efficiency of the carbon points appears to have been made. Now 
that the dynamo machines and Jamps have reached such a state 
of perfection, the subject presents itself as pre-eminently im- 
portant. The arc light pencil, considered as an individual part 
‘of the system, is indeed a small thing, but in it undoubtedly lies 
the weak spot of the system. With a view of studying the action 
of modern carhon pencils, the investigations herein described were 
undertaken. The carbons experimented upon were all of Ame- 
rican manufacture, and were procured from five companies (A, B, 
C, D, E). 

While the greater part of the research was upon the life and 
efficiency of the pencils, observations were also made in other 
directions. a as 

The subject was treated under the following heads :— 

1. Structure of the carbons. 

2. Life tests. 

3. Efficiencies. 

4, Candle-power measurenients. | 

5.. Observations of the arc and carbon points. 


1.—STRUCTURE OF THE CARBONS. 


It is well known that the life and efficiency of a carbon depends 
_upon the system in which the carbon is burned. - For instance, 
the requirements of the low tension system seems to be a carbon 
that is hard, well plated and.a,good conductor, the latter being 
the most important. In the high tension system, on the contrary, 
hardness and conductivity seem to be of secondary importance. 
There is a tendency to “ flame” and burn unsteadily when a hard 
carbon is used in this system, and a softer one sometimes becomes 
necessary. 

It is interesting to note the methods employed by carbon manu- 
facturers to attain the conditions above mentioned. In one of 
the largest carbon works, “forced” carbons, or those made by 
“squirting ’’ the plastic material through a die, are manufactured 
for both high and low tension systems of lighting, to the exclusion 
of moulded pencils. On the other hand, another company makes 
no forced carbons, but claims that its moulded carbons are supe- 
rior for either system. The classification given below shows the 
types of carbons now upon the markets for both systems. 

Thin tranverse sections of all the specimens were cut and 
mounted on glass slides, anda microscopical examination made. 


Carbon. | High ten-ion. Low tension. 
A (1) moulded. (2) forced 
B (3) > gee | (4) moulded 
C (5), ome (6) 2b 
D (7), (8) forced =~ (8), (9) forced 
(10) moulded } rey 
a nat forced J) _ (12), 


On examination a marked difference is seen between the 
structure of a moulded and a forced carbon. In the high tension 
pencil (1) the structure is a loose one, while the low tension 10d 
(2) is marked by a dense and homogeneous structure ; the size of 
the grains of carbon in the latter case is much less than in the 
former, and the particles have a more metalloid lustre. There is 
‘probably considerable air space in (1). The two rods thus have 
respectively the qualifications stated above required for high and 
low tension pencils. The resistance of (1) was found to be ‘199 
obm ;'(2) ‘144 ohm ; while (2) plated was ‘084 ohm. ; 

In class B, (3) and (4) were of similar structure, and the resis- 
tance was varied by the thickness of the copper plating. d 

In class C (5) and (6), both moulded carbons, the structure 
varies owing to a far higher pressure being employed in moulding 
the low tension rods. ; 

In group D, besides a difference in pressure during manufacture, 
there is also a difference in the ‘‘ mix” or composition of the 
earbon ; (8) is an attempt to construct a carbon suitable for either 
high or low tension and is a mean between (7) and (9). 

In group E, there is great dissimilarity between (10) and (11) 
although used for the same purpose ; (11) being very similar in 
structure to (9) D, but containing less pure carbon. The efficiency 
of these types will be discussed further on. 


2.—Lire Trsrs. 


If a carbon is burned with a small current its life will be long, 
at a sacrifice of light-giving properties. If, on the other hand, a 


_™ Abstract of paper read by Louis B. Marks before the Ame- 
rican Institute of Electrical Engineers, Boston. 


large current is used, there may be a gain in efficiency ata 
sacrifice of life. The question arises—what is the proper current 
to use. Of course circumstances determine toa large extent the 
answer, and generally such a current is used as gives a fair 
mortality at a reasonable efficiency of the carbon.. 

The high tension carbons submitted for test were designed to be 
burned at about 10 ampéres, and the low tension at about 20 
ampéres. In the life tests a Thomson lamp was used for the high 
tension runs, current being constantly kept at 10 ampéres and 
P.D. at 50 volts. For low tension carbons a Weston lamp was 
used. The pencils were accurately weighed before and after the 
runs, and the life calculated on the assumption that the carbons 
were homogeneous. Each set of pencils were burned an hour. 
It has been stated that “with carbons of the same hardness and 
length, but having different diameters, the larger will undoubtedly 
outlive the smaller. Of carbons of the same diameter and length, 
but differing in hardness, the harder will outlive the softer.” 
This statement presupposes that the conductivity of the carbon is 
directly dependent on the hardness or softness of the pencil. In 
order to examine more fully the relation between diameter, resist- 
ance and mortality of a pencil, six sets of carbons of the brand B, 
varying in diameter from } to 11th inches were carefully weighed, 
their resistances measured by the Wheatstone bridge method, and 
the pencils burned with a constant current of 10 ampéres, the 
P.D. at the terminals of the lamp being kept at 50 volts. The 
diameters and resistances respectively of the upper and lower 
carbons were in each case practically the same. A mean of 10 micro- 
meter measurements of the diameter was taken as correct. The 
duration of each run was 60 minutes. 

From the results obtained it appears that the life of a carbon 
varies dvrectly with its diumeter and inversely with its resistance. 
This law holds good only for homogeneous carbons of the same 
manufacture, type, and structure, ard as stated previously, for 
constant cnrrent and voltage. 

Taking the } inch (505 inch) and 1 inch (:986 inch) pencils as 
standards and from the jelation: above stated, calculate the . 
mortality of the other carbons. 

The table gives a comparison between the actual and the cal- 


culated life of the specimens tested. 


TABLE. 
Standard Standard 
‘Mean 3 inch (505) linch. ) 
Carbon, peaineeer | sie yaks. 
inches, | Calculated Caleulated 
life hours. | life hours. 
B moulded light “453 10°92 9.32 10°64 
Ae 2 618 15:10 13°62 13°64 
a i "739 21°58 ‘19°44, 21°38 
es 1/195 36°40 33°04 33:49 


Thus it appears that the calculated life is larger than the 
actual when the half-inch carbon is taken as a standard, and 
smaller when the 1 inch pencil is made the basis of calculation. 
Every precaution is taken to avoid discrepancies, but errors are 
apt to creep into the work. The results, however, without doubt, 
point to the existence of such a law as has been quoted. 

Next, experiments were made to determine the curve for current 
and mortality of the pencil, when the voltage is kept constant. 
The range of current was from 6 to 13 ampéres, and greatest 
variation in tension was one volt. to 

Another series of tests. was made with constant currents and 
varying voltage. The current being kept at 10 ampéres, and the 
range in tension was from 40 to 60 volts. In these tests the con- 
sumption of carbon was taken for both pencils + and —. 

Very little has been published relative to the life of the plus 
and minus carbons; Munro and Jamieson state that, “ with con- 
tinuous currents the plus wastes twice as fast as the minus 
carbons. With alternating currents the upper wastes 8 per cent. 
faster than the lower if the carbons are vertical, but at the same 
rate if horizontal.” The accompanying table shows the result of 
our tests on this point. re 


TaBLe.—Revative Lire or tae Pius anp Mtnvus Carzons 


, 3 Time L L Life 

Cainer Current, | E.M.F, | of run re paces ELL on 

6 in ampe.es. voits, | ale se gris. | grms. | : ate 

| 

Bmoulded highter.| 10 50 60 5°28) 4:40 | 1:20 
B ,, — lowten. #* 10 50 60 | 5:14| 3:27 | 157 
Absit, high ten. 10 50 60 598) 320 | 1:87 
E forced low ten. 223- 28 150 |193'18|74 42 | 2°59 
B molded low ten. 225; |. 28 150 |166 60/5150 | 3:23 
OSS fee 223 28 | 145. |151°00 41-00 | 3-68 


From this table it can be seen that the + and — carbons may 
burn away fai ly im equal proportions, or may waste in the plus 
carbon more than three-and a half times.as quickly as the minus 
carbon. 

For determining the influence of diameter and resistance upon 
the relative life.of the plus and minus carbons, a number of 
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moulded high tension carbons, A brand, wereused, taken from the 
same batch, and burned with a current of 10 ampéres and a voltage 
“x life — 
of 50. The experiments seem to.show that Ae appears to 
become greater with increase of diameter of carbon ; but probably 
the inequality in the diameters of the + and — pencils respectively, 
as well as the difference of resistance of the two carbons of a set, 
explains the increase in the ratio. For assuming that under the 
conditions the life of a carbon varies directly with its diameter 
and inversely as its resistance, this is an indication that if the 
diameters and resistances respectively of the + and — carbons 
were the same in each run, the ratio would be practically the same 
for all sizes of carbons. 

The experiment with change of current and constant potential 
shows that the change of current, other things being constant, 
life — ) 
life + 5 

On the other hand, when potential differs and current is con- 
stant, the higher the potential the nearer the approach to unity 
is obtained in the ratio. 

The relative life of carbons ‘of the same diameter is influenced 
chiefly by the difference in the resistance of the carbons and the 
variations of the P.D. 

It was conjectured that blowing the arc during a run with a 
magnet would increase the life of the + carbon; the reverse was 
found to be the case, but with little effect on the — carbon. 


produces very little effect on the ratio { 


EFFICIENCY. 


Two methods of determining the efficiency of each set of pencils 
were employed. The first was the method used by Mr. Merritt in 
obtaining the efficiency of the incandescent lamp, and subse- 
quently by Mr. Nakano in his work on the efficiency of the arc 
lamp. By this method the deflection of a galvanometer was taken 
as a measure of the energy of the total radiation falling upon the 
face of a thermopile, the dark leats being cut off by passing the 
rays through an alum cell. The second method dealt with candle- 
powers obtained by photometric measurements. Mechanism was 
employed whereby the angle of radiation from the arc could be 
altered without altering the distance of the centre of the arc from 
the thermopile. In the results it was noticed that the horizontal 
efficiency is very small compared with the maximum ; that rela- 
tively high efficiency in a forced high tension carbon is obtained 
only at the expense of life; that a moulded carbon is, generally 
speaking, superior to a forced for high tension and vice versé for 
low tension. In the case of the high tension carbons of brand B 
and D, of smaller diameter than that of the other pencils, we have 
a relatively higher efficiency, it was shown last year that the effi- 
ciency varies inversely as the diameter. A copper-plated carbon 
lasts longer than a naked one, but the mean sphericity appears to 
be the same for both, or but very slightly in. favour of the coated 
carbon. The use of the plating prevents disintegration, and so 
prolongs the life of the pencil; the actual amount of combustion is 
apparently the same in either case. 

The conclusions drawn from the series of candle-power tests 
show that the efficiency of low tension carbons, aud especially of 
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Spherical C.P. = } horizontal C.P. + } maximum C.P. The 
average error is only about 5 per cent., and is most generally 
correct as an approximation. $4 the total radiation where the 

umtunous 
efficiency depends upon the ratio { Amnon radiation ‘ Gérard’s 
law does not hold, but for approximations spherical efficiency = } 
horizontal + $ maximum. 


OBSERVATIONS OF THE ARC AND THE CARBON PorNtTs. 


With a given potential difference between the terminals of the 
lamp, the length of the arc depends upon the current flowing, and 
increased as the current becomes greater. If the current be con- 
stant, the length of arc increases with the P.D. Examining the 
carbons after burning at varying currents and constant P.D., it 
was seen that with 5 ampéres there was a tendency to forma 
“mushroom” on the lower or negative carbon; the latter is eaten 
away considerably just below the tip. With 10 ampéres it is less, 
and at 15 ampéres hardly perceptible. The plus carbon has a 
variable diameter of crater, increasing with the strength of the 
current, but with a greater depth with the lower currents. With 
high currents the carbon is disintegrated to a greater distance 
above the points than with low. With constant current and in- 
creasing potential, the shape of the carbons change from a point 
at 40 volts to a blunt end at 60 volts. The mushroom that forms 
where the carbon is burned with low current and high voltage, 
is absent at high current and low voltage. At 60 volts the crater 
had disappeared, and the carbons flamed ; below a certain voltage 
for every make of carbon there is a point when hissing commences. 

At too high a voltage the crater breaks away and flaming begins. 
Soft cored carbons somewhat remedy this defect and should not 
flame at all at the proper voltage for the particular make. The 
breaking off of the small mushroom button on the negative carbons 
is invariable accompanied by hissing. 

The remedy for irregularities in the burning of arc lamps lies 
with the carbon manufacturer. 

In the present state of the art of carbon manufacture, a careful 
discrimination in selecting carbons should be urged on all central 
station’ managers; as recently ‘comparative test of the best 
known carbons in the market carried out by Mr. G. F. Peck, of 
Brooklyn, resulted in a saving of 6473 electrical horse-power in a 
station burning a thousand lamps. 
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“The Working Efficiency of Secondary Cells.” By W. E. 
Ayrton; ©. G. Lams, E. W.- Smith and M. W. Woops, 
Associates. Read at Edinburgh, Wednesday, July 16th. 


(Concluded from page 140.) 


These two conditions, however, we have fulfilled by the employ- 
ment of the following device, by means of which the difference 
between the values of v and of = was measured to the one-thousandth 
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Fie. 10.—Apraratus FoR MEASURING THE RESISTANCE OF THE ACCUMULATORS C). 


moulded low tension carbons, is comparatively small; while the 
efficiencies of moulded high tension carbons are as high as 783 to 
840 candles per electric horse-power expended: in the lamp; low 
tension pencils of the same diameternearly give only -594 to 502 
candles per electric horse-power. 

M. Gérard’s formula, for the mean spherical candle-power of a 
lamp, is of sufficient exactitude for practical purpose. 


of a volt at identically the same moment that the values of v and 
A were measured, The process was as follows :— 

1. The sensibility of the voltmeter was adjusted so that 12 volts 
produced a deflection of 600 divisions, and v, the P.D. at the ter- 
minals of the four accumulators under test, was measured. 

2. A compensating E.M.F, was introduced into the circuit just 
sufficient to bring the spot of light to zero. 
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3. The sensibility of the voltmeter was increased 60 times. 

4. The main circuit was broken, and the time variation of x, the 
E.M.f. of the accumulators under test, observed by noting the 
position of the-spot-of light at the successive ticks of a metro- 
nome, whose rate of going was before each experiment carefully 
adjusted by comparing the metronome with a chronometer. 

5. A time curve for the values of © was drawn, and by pro- 
ducing it back until it cut the line passing through time nought 
—that is, the time when the main circuit was broken—we obtained 
the value of rat the same moment that the values of v and A 
were measured. 

The apparatus. employed is symbolically shown in fig. 10. «© 
are the four accumulators under test; when they were being 
charged by means of the accumulators c,, a bridge-piece was 
placed so as to join the mercury cups 7 and 8; whereas, when ¢, 
were being discharged, mercury cup 7 was joined to 9 instead of 
to 8. In both cases the current passed along the thick lines 
through an A. and P. magnifying spring ammeter, whose indica- 
tions furnished an approximate measure of the current, through 
an adjustable carbon resistance and a platinoid strip which could 
carry the maximum current, 10 ampéres, used in these tests, 
without its resistance being perceptibly altered. To two points 
of this strip were soldered two wires going to the mercury cups 
10 and 13; these were joined respectively to 11 and 12 in charging, 
and to 12 and 11 in discharging, so that the current always went 
through the D’Arsonval galvanometer, a, in the same direction. 
This galvanometer then measured the charging or discharging 
current, its sensibility being such that for a current of 9 ampéres 
passing through the circuit a deflection of 600 scale divisions was 
produced when the resistance in d was 185 ohms, that of the 
galvanometer a itself being 52 ohms. 

By joining the mercury cups 1 and 2 with a bridge-piece, the 
P.D. between the terminals of the accumulators under test, c, 
could be measured with the voltmeter, v; the sensibility being 
such that with a resistance of 791 ohms in a, and 63,696 ohms in 
b, a deflection of 600 scale divisions corresponded with a P.D. 
of 12 volts. By connecting the mercury cup 1 with 3 instead of 
with 2, the resistance, b, was cut out of the circuit, and the 
sensibility of the voltmeter, v, was increased 60 times. If now 4 
were connected with 5 or with 6, and the sliding contact, s, moved 
along the thick wire. w, w, a point could be found such that no 
current passed through the voltmeter, v. Next, the main circuit 
indicated by the thick wires was broken, when the spot of light 
would move quickly across a portion of the scale, and then con- 
tinue moving right across the rest of the scale. The first part of 
this motion was of course due to the sudden variation of the P.D. 
at the terminals of the accumulators, c,, on the current through 
them being{stopped, while the continuation of the motion was due 
to{the subsequent variation of the E.M.F. of these accumulators 
after the current was stopped. - And the value of the E.M.F., at 
any moment was equalto § ~ 


0:2\d 
600. 


where d was the deflection of the voltmeter spot of light at the 
moment in question, and v was the P.D. between the terminals 
of the cells, c,, just before the main circuit was broken, and which 
was measured by the voltmeter deflection when mercury cup 1 
was connected with 2. In discharging the + sign was, of course, 
used, and in charging the — sign. 

This P.D. at the terminals of the four accumulators under test, 
c,, and which had to be balanced by the E.M.F. of the accumu- 
lators, C2, approached 9°6 volts towards the end of a charge, while 
it fell to 7°6 volts at the end of a discharge. In the former case 
the E.M.F. of four cells and a portion of the fifth of the com- 
pensating accumulators, ¢,, was employed, while in the latter the 
E.M.F. of three and a portion of the fourth sufficed. Hence, 
during the charge mercury cups 4 and 5 were connected together, 
while during the discharge it was 4 and 6 that were connected 
‘together. The portion of the E.M.F. of the last of the compen- 
sating cells was, as shown in the figure, obtained by shunting 
this cell through a platinoid wire, w w, of about 2 ohms resistance, 
and making contact with a point of this wire farther from, or 
nearer to, the positive pole of this cell. This adjustment of the 
position of s caused very little change in the resistance of the 
voltmeter circuit, because the resistance of w w, was but a small 
portion of the entire resistance in the voltmeter circuit. 

This method of measuring the resistance of accumulators was 
applied by three of the students of the Central Institution— 
Messrs. Miiller, Stephens, and Wightman—to determine the 
variation of the resistance during the entire discharge of the cells 
with 10 ampéres, and charge with 9; further, during May and 
June of this year Mr. Miiller has, with great perseverance, 
been making an uninterrupted series of observations, day and 
night, to determine the resistance during the entire discharge 
and charge for various currents. For each of these currents the 
cells are being brought to a steady working state by many 
discharges and charges being successively and without interrup- 
tion made with each current. In the case of the small current the 
time of a charge and discharge is tediously long, the charge, for 
example, with 3 ampéres requiring 40 hours to raise the P.D. 
from 1:9 to 2:4 yolts per cell, so that several weeks have to be 
spent obtaining the resistance for this current, This investigation 
of resistance is not yet completed, and therefore we do not propose 
in this paper to refer to the variation of the resistsnce of a cell 
with different currents when the cell is brought to a steady work- 
ing state for each current. Such an experiment has not, as far as 
we are aware, ever before been attempted with accumulators 
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former observers having contented themselves with merely 
observing the variation of the resistance when the current 
during discharge or charge was abruptly changed from one value 
to another. This is a very different thing from ascertaining 
how the resistance of an accumulator. varies with the current 
when each of the different currents employed is steadily used 
for some weeks in the discharging and charging of the cell, until 
the cell has arrived at a steady working state for the current in 
question. 

We give in fig. 11 an example of the time fall of the E.M.F. 
on breaking the circuit for eight periods of 20 seconds during the 
charge. The curves are all drawn to the same scale, but, in order 
to get the curves into a reasonable space, a different zero line 
has been employed in drawing each curve. The actual E.M.F. 
in volts per cell is given for several points on each curve, so that 
the time rise at any period of the charge can be easily seen. 
The E.M.F. at the moment of breaking the circuit in each case 
is, as already explained, obtained by seeing at what point the 
curve cuts the vertical line through the time 0. The value of 
this point in volts is, in fact, what an infinitely dead-beat volt- 
meter would indicate immediately after the circuit was broken. 
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It will be observed that the time fall of E.M.F. on breaking the 
circuit becomes more and more rapid as the charge continues. 
The top curve in fig. 12 gives the P.D. at the terminals of one 
accumulator, charging with 9 ampéres; while the second curve 
gives the simultaneous values of the E.M.F., being, in fact, the 
curve drawn through points whose abscisse are the times—0 hours 
37 min., 1 hour 36 min., &c.—for which the eight curves on fig. 11 
are drawn, and whose ordinates are the values of the points where 
these curves cut the vertical line drawn through the zero of time 
in fig. 11, or time when the charging cireuit was broken. The 
lowest curve on fig. 12 gives the resistance of the cell at any 
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moment during the entire charge with 9 ampéres, the ordinates 
of this curve being calculated from the formula 
V-E 
9 
where v and £ are values of the P.D. and the E.M.F. of the cell at 


the same instant. 
As the charging proceeds the resistance of the accumulator at 
first falls, and reaches a minimum; it then increases, at: first 


d 


density allowed—viz., 3°787 ampéres per square foot—is about 


0:11 ohm per square foot of positive plate. 


Fig. 13 gives the P.D. at the terminals of one of the cells 
during the whole of a discharge with 10 ampéres, the simultaneous 
values of the E.M.F and of the resistance. The resistance at the 
commencement of the discharge is a little higher than at the 
commencement of the charge, and the minimum value to which 
it diminishes is not as low as the minimum attained by the 
resistance in charging. At the end.of the fifth hour of discharge 
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slowly, but as the charging approaches the finish the resistance 
rises very rapidly, so that when the P.D. per cell is 2'4 volts the 
resistance is five times as great as its minimum value, which is 
reached shortly after the commencement of the charging. 
Taking 0°045 ohm as the average resistance during charging, and 
remembering that there are in these cells two positive plates 
each surface of which is 9} into 9} inches, and that all four surfaces 
are equally active, it follows that the mean resistance of the 1888 
E.P.S. type of cell while charging with the maximum current- 


Fira. 13. 


and charge the resistance is practically the same. After that 
however, there is a marked difference: the resistance in dis- 
charging does not rise as rapidly as in charging; and hence, since, 
in addition, the time of a discharge is necessarily less than of a 
charge, the resistance never reaches as high a value in discharging 
as in charging. 

If we take 0:038 ohm as the mean resistance during a discharge 
with 10 ampéres, then it follows that the mean resistance of the 
1888 E.P.S. type of cell while discharging with the maximum 
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current-density allowed—viz., 4:208 ampéres per square foot—is 
about 0°09 ohm per square foot of positive plate. 

“ Both in charging and in discharging with constant currents, 
the greater part of the time variation of the P.D. at the terminals 
of an accumulator is due to an actual variation inthe E.M.F. 
itself; and it is only towards the end of the charge and of the 
discharge, when the resistance of the cell becomes relatively large, 
that the slope of the P.D. curve becomes practically different from 
that of the E.M.F. curve. 

We may mention, in conclusion, that the results which we 
have obtained with accumulators made to go for long periods 
through definite cycles in charging and discharging, have been 
so interesting that we are now engaged on the design of an 
apparatus which will automatically keep the current constant for 
any time at any pre-arranged value, which will automatically 
change over from charge to discharge, or from discharge to charge, 
when the P.D. per cell reaches any pre-arranged limit, and which 
will record the P.D. at the terminals of the cell, and also its 
E.M.F. during the whole period. 

We hope, therefore, at some future period to be able to present 
a graphical record of the life-history of accumulators from their 
first formation to their death. 


“On Some Experiments in Radiometry.” * Paper read by A. 
R. Bennett, Member. 


In the course of some experiments with radiometers, the author 
has been able to detect effects which are of interest, and which, if 
observed before, have not been published, so far as he is aware. 

Some of the experiments detailed may not bear any apparent 
relation to electricity ; but the fact that electrical vibrations and 
those which give rise to heat and light, are now admitted to be 
but different phases of the same phenomenon, must be the author’s 
excuse for troubling the Institution with them. 

Rotations of the vanes of ordinary radiometers can readily be 
produced by electricity. 

An unusually sensitive radiometer placed between the poles of 
an influence machine (fig. 1) has ats vanes strongly affected. As 
a rule, oscillation to and fro only is ‘set up, but this may readily 
be converted into rotation by timing the impulses from the 
machine to the swinging of the vane, or by giving the vane an 
initial start by lighting a match, or jerking it. Then rotation 
continues so long as the machine is worked. Generally, but not 
invariably, the motion, if not started mechanically in the reverse, 
is in the same direction as would be produced by heat. After the 
machine stops, the vane continues to rotate for a time, even after 
the knobs of the machine are brought together; and when it is 
stopped, a single impulse is sufficient to set it off again. In the 
dark the bulb appears filled with the usual phosphorescent light. 
®+ The effect appears at least partly electroscopic, since, on starting, 
the nearest vane is usually attracted toward, and then repelled 
from, the knob. 
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Placed against one pole only of the machine the vane oscillates 
feebly, but can be nursed into rotation. 

With radiometers of special make more marked effects can be 
obtained. Several instruments having vanes fitted with metal 
caps, working on pivots connected to the outer air by wires fused 
in the glass were prepared (fig. 2). 

Such radiometers really form condensers or Leyden jars, having 
the inner coating—the vane—free to move. The dielectric is the 
rarefied air, and the glass the outer coating. 

When the vane is connected to one pole of an influence machine, 

rotates until the condenser, of which it formsa part, is fully 
charged, and then stops; when the current is arrested, the vane 
rotates again in the same direction, until the greater part of the 
charge has been lost. So, by timing the impulses from the 
machine, continuous rotation can be produced. In the four- 
vaned instrument on the table the motion produced is in the 
reverse direction to that due to heat, the black being seemingly 
attracted; butin that instrument the vanes are bent at an angle 
which would naturally render the impulses effective in the direc- 
tion indicated. In the two-vaned instrument also shown the vanes 
have no bias, and the motion is sometimes in the one direction 
and sometimes in the other, This charge and discharge effect is 


* Paper read at the special meeting of the Institutiou of Elec- 
trical Engineers at the Edinburgh International Exhibition, July 
17th, 1890. 


produced feebly when the instrument is standing in the air, the 
vane only being connected to the machine. When the glass is 
brought near to or touches the opposite pole, it becomes more 
pronounced ; and when the glass is coated with tinfoil and put in 
contact with the opposite pole, it becomes strong and invariable. 
If the foil is removed out of actual contact, but retained within 
free sparking distance, the vane no longer has periodic dead points, 
but discharges constantly to the outer coating, and rotation con- 
tinues so long as the machine is worked. The process may be 
reversed by connecting one pole to the foil, and drawing the 
sparks from the vane by means of its connecting wire. The di- 
rection of rotation continues, however, as before. If the end of 
the vane wire be of small gauge—No, 40, for instance—it vibrates 
violently while discharging and with such rapidity that it seems 
double-ended, two perfect, and, apparently motionless, images 
of the ends appearing half an inch or more apart. 

Continuous rotation may likewise be attained by means of an 
automatic discharger consisting of a strip of foil hanging from 
the outer coating of the radiometer opposite a contact point, 
which may be earthed or connected to opposite pole of machine 
(fig. 3). The foil diverges from the glass when the condenser gets 
charged up, and, making contact with the point, is discharged and 
falls back, only to be again repelled. (Experiment shown.) By 
this means the condenser is automatically prevented from be- 
coming full, and the vane rotates so long as it is supplied 
with electricity from the machine. Conversely, the foil may be 
charged and the make-and-break performed by means of a light 
wire attached to the vane connection. 
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The radiometer with only one arm and two vanes is 
extremely sensitive, and exhibits the foregoing condenser effects 
in a marked degree. While charging or discharging it revolves 
with such rapidity as to make the arm appear a circle; and when 
fitted with an automatic discharger, each secondary discharge after 
the main one has been effected is accentuated by a kick. The 
rotation in this case is right and left indifferently, apparently 
according to the direction in which it first obtains an impulse. 
(Experiments with this instrument wére shown after the paper.) 

Experiments were made with these radiometers with the current 
from a Rhumkorff coil. 

Placed between points or knobs connected to the secondary of 
the coil, an ordinary radiometer could be got to rotate if an initial 
jerk were given, either to left or right. Left to itself, it oscillated 
only, the tips of the vanes being alternately attracted towards the 
knob and repelled from it. : 

With a special radiometer connected as in fig. 4, oscillation only 
could be got with dry glass ; but on wetting the circumference of 
the tube round the vane, rotation was immediately set up in the 
reverse direction to that caused by heat, and continued until the 
glass dried. Merely breathing on the glass caused rotation to re- 
commence. The effect cannot be wholly due to the fact that the 
moisture made a conducting ring round the glass, as a band of tin- 
foil had no result unless wetted on the outside, when very feeble 
rotation began. 


Fia. 5. 


Rotation also occurred with wetted glass with connections as in 
fig. 5, the vane and one end of the coil being insulated. 

In these induction coil experiments the silver side of the vane 
seemed uniformly repelled and the black attracted. 

All the foregoing experiments exhibit beautiful luminous effects 
when viewed in the dark. Streams of phosphorescent light pass 
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between the vanes, especially their edges, and the glass. The two- 
vaned instrument may be made to rotate by connecting one ter- 
minal of the coil to the vane and holding the other in one hand ; 
two fingers (wetted) of the other hand being placed on opposite 
sides of the glass, rather under the level of the vane. The forma- 
tion and disappearance of the lines of force between the wet 
finger tips and the edges of the vanes as they alternately approach 
and recede, then become vividly apparent. 

Radiometers of this construction being really Leyden jars, a 
good deal depends on the glass of which the instruments are made. 
A radiometer made of a different glass from those now before you 
exhibited rotation freely with coil when dry, although wetting in- 
creased the effect. With that instrument an air-space of one- 
eighth of an inch could be interposed between the knob and the 
glass without stopping the movement; and making the connection 
with the glass by means of a wetted finger quickened the rotation. 

But the author, wishing to discover how far the effects were due 
to the rarefied air, broke the glass. It was found that the move- 
ments continued for a time after air was admitted, but ceased{fas 
soon as the inside of the tube became damp. 

But the moment the tube was broken it became apparent that 
the vane was subject to new influences, and was even more sensitive 
in responding to them than it had been to heat or electricity whilst 
still in its prison of rarefied air. 

Poised in the open air, it became an indicator of the utmost 
delicacy of air currents set up or altered in direction by the 
approach or movement of heated bodies. When placed in a quiet 
room, free from draughts, the movement of the person from one 
place to another, however slowly and carefully it might be 
managed, was sufficient to set the vane in motion. The approach 
of the body close to the vane—softly, so as to avoid the mechanical 
creation of draught—would agitate it powerfully, and frequently 
rotation for several seconds would be set up. 

Experiments were tried with vanes of various substances, with 
and without lamp-biack, but the rotation seems altogether inde- 
pendent of the character of the vane. Anything very light will 
do, and paper does as well as talc or aluminium. 

When the light of the sun or of a lamp, or the heat of a kettle 
is made to fall on one side of the vane only, continuous rotation 
towards the light or heat is set up. Ina dark room, without a 
fire, the light from a lamp was made to shine through a funnel of 
small diameter (fig. 6), so that one side of one of the fans only was 
illuminated at the time. After some hesitation and preliminary 
oscillation the fan invariably advanced towards the light, and 
continued to rotate in that direction so long as the persons in the 
room kept 12 or 14 feet away, remained quiet, and refrained from 
changing their positions. The movement -of a person only 3 or 
4 feet, however cautiously, would cause the vane to hesitate and 
stop for a moment or two, and the crossing of the room always 
violently disturbed the vane, sometimes causing the rotation to 
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be reversed for atime. But when* the body was kept stationary 
in its new position the old rotation toward the light recommenced, 
and continued until again disturbed. 

This, and the facts that rotation is set up, and motion already 
existing is arrested, by the mere proximity of the person, seem to 
indicate that every living body and every object of a temperature 
higher than the surrounding air constitutes a field of force. It 
heats and rarefies the air around it, which ascends under pressure 
of the heavier and colder outer air. Every person not in the 
vicinity of bodies as warm, or warmer than himself, is a centre 
towards which air is always advancing from all directions, and on 
every plane from his feet to his head. On reaching him it is 
heated and ascends, so that he is surrounded by a column of air, 
warmer and lighter than the general mass, and always in motion 
upwards. The light and delicately balanced vane is sensitive 
enough to reveal the presence of the resulting horizontal air 
currents. This is probably the explanation of the experiment 
shown in fig.6. The side of the fan facing the lamp, radiating 
the heat it receives, rarefies the air in front of it, which ascending, 
the fan is forced forward by the greater pressure of the colder air 
behind it. Each fan in turn, as it comes under the ray of heat, 
is subjected to the same influence, and so rotation is attained to- 
wards the lamp. 

The movement of a body from one part of the room to another 
changes the direction of the air currents in the room, and creates 
eddies and whirls which disturb the vane for a time. If the body 
is placed behind the vane, or close beside it, it neutralises or 
teverses the influence of the heat ray from the lamp, and stops 
rotation. So the further away the observer places himself the 
better for the experiment. 


The motion of the air toward the body can be shown by two 
vanes partially screened from the body, and wholly from each 
other, as in fig. 7. The outer fans of each vane will advance 
toward the observer, and the two vanes will consequently rotate in 
different directions under the influence of cold air advancing 
towards the body. It is curious that the first movement of the 
vanes in presence of a ray of heat indicates repulsion. 
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It occurred to the author that a complete circle of light material 
should show the currents as well as a vane, and on making a cap 
ofjtissue paper and balancing it on a needle point, it proved to be 
so. The cap is, under some circumstances, more delicate than the 
vane, and more sensitive to heat than the most sensitive Crookes’s 
radiometer that could be procured. It was found that when a vane 
or a light paper cap was placed within a circular screen not quite 
closed (fig. 8), a ray of heat suffered to fall on the screen near the 


Fig. 8 


opening would set up air currents and rotation of the vane or cap, 
which would continue as long as the heat was applied. The direc- 
tion of rotation depends on the form of the aperture in the screen. 
When opened out, as in A, fig. 8, sothat the heat indicated by the 
dotted arrows falls partiallyewithin the screen, the vane or cap is 
repelled from the source of heat; when, as in B, the ray falls on 
the back of the opening, it is attracted. The direction of rotation 
may thus by changed by adding to the screen ; when, as in B, the 
vane is being attracted, the placing of a book or other object, as in 
E, immediately causes it to stop and reverse. 

This arrangement is of extreme sensitiveness. If the observer 
keeps well away, rotation will continue after sunset and under a 
cloudy sky, when the opening of the screen is exposed to the 
window. It excels in this respect a Crookes’s radiometer of 
ordinary make, which on several occasions was noticed to give up 
work before the screened paper cap. Simultaneous rotation of two 


Fig. 11. 


Fie. 12. 


Fie, 10. 


vanes or caps in the same (fig. 9) or in different (fig. 10) directions 
may be secured with one screen. 

The movements of neighbouring bodies are not of so much 
importance as with unscreened vanes, as except in the direction of 
the opening exterior influences, unless very violent, are inter- 
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cepted. Placing the body across or near the opening disturbs, and 
will even stop, rotation. 

Rotation may be set up by applying heat to the exterior of the 
screen. Thus, a ray of heat falling at a or B (fig. 11) causes 
rotation. 

Vanes or paper caps, protected from the outer air by glass clock- 
shades, will rotate under sunshine or other source of heat, direc- 
tion being determined by position in respect to wall of 
shade. 

Rotation is produced by placing a heated screen round a vane. 

Thus, if a tinned iron screen be taken and heated, either uniformly 
or-at one or more points, it will when placed over a vane immedi- 
ately set up rotation which will continue, even in the dark, until 
the screen has cooled to the temperature of the air. 
#! Similarly, a vane inside a screen of good conducting material, 
as metal, will rotate when heat is applied to one point of the ex- 
terior of the screen. This can be shown by applying the tip of a 
hot poker to the outside of a tinned iron screen. 

Although rotation occurs best in screens having an opening to 
the outer air, it will take place when no such opening occurs, as 
in fig. 12. Thus, a vane inside a metal cylinder will oscillate and 
then rotate when heat is applied to the exterior of the cylinder. 
With thin metal, the application of the finger to the metal is suffi- 
cient to impart motion. 

These motions are probably due to the same cause as that of the 
unscreened fan (fig. 6). The screen radiates the heat it receives 
from the impinging ray; the air next the screen is warmed and 
made to ascend, and is replaced by colder air advancing on all 
horizontal planes. The course of the currents is determined by 
the form of the recess enclosed by the screen; when the form is 
circular or snail-like, a well-defined whirl or eddy is established, 
and so continuous rotation is imparted to the vane or cap. The 
movements caused by a screen heated before being placed round a 
vane, or subsequently heated at one or more points by the appli- 
cation of a poker to its exterior, probably have a similar origin. 
That the currents causing motion are horizontal seems proved by 
the fact that the fans of the vanes used were strictly vertical, and 
therefore not adapted for indicating ascending currents; and the 
light tissue caps supported on fine needle points would be apt to 
be lifted off their supports and overturned by ascending currents, 
whereas they rotate horizontally for hours together. Yet that 
ascending air plays an essential part in the phenomenon is 
proved by the fact that covering the top of a screen stops the 
motion. 

A hot vane placed within a cold screen will rotate until it 
cools; so the condition necessary to secure rotation appears 
to be a difference of temperature between the air and the screen 
or vane. _ 

Screens of various kinds were tried, of high absorptive power, 
like white paper and paper faced with Tampblack, and of high 
reflective power, like bright tinned.iron. AJ] answer well, but the 
tinned iron best. With a bright snail-like screen the difficulty is 
not to get the vane to rotate but to stand still.. Notwithstanding 
the vigorous motion of the vanes, exploration of the interior of 

“the screens by suspended silk fibres does not reveal the existence 
of such powerful currents as might be expected. 

A vane at rest will be disturbed by a new object, such as a book 
being placed near it, however gently the act may be performed in 
order to. avoid creation of an actual draught. It will, after some 
seconds of oscillation, and perhaps a few complete turns, adjust 
matters with its new neighbour, and again become quiet. ‘T'he 
placing of a similar book on the other side will renew the motion, 
which always follows the withdrawal or addition of an object. 
With a sensitive vane, alternate deflections to the right and left 
may be brought about by the shifting of books. 

A comparison between these results and those obtained with the 
radiometer is inevitable. With modifications consequent on the 
attenuation of the air in the latter instrument, the action in both 
tending to the establishment of currents of defined direction, is 
probably identical. 

The discharge from an influence machine, directed across the 
openings in the screens, will cause rotation of vanes, or caps 
within them, as will the establishment of draught, however 
created. 

For the instrument consisting of a vane, cap, or sphere, within 
a screen, the author proposes the name of radioscope. 

After experimenting with vanes and caps, it was determined to 
try spheres. 

Some India-rubber balloons were distended and hung by fine 
silk threads, such as are used for suspending the needles of 
astatic galvanometers. 

All the effects produced by the vanes and caps were observed, 
modified by the winding up of the thread consequent on rotation, 
and some curious ones in addition. 

A balloon was found to invariably turn one particular face to 
the observer on being approached, and this face it would keep 
toward him wherever he moved, so that he could cause it to rotate 
by walking slowly round it. A lamp, kettle, or other source of 
heat, carried round, had the same effect. Observation showed 
_that India-rubber balloons are never truly spherical when dis- 
tended, and that one side is always a little lighter than the other, 
and that it was the light side that always turned to the heat. 
The effect may de accentuated by gumming a piece of paper or 

. foil.on one side, so making it heavier. No effort on the part of the 
observer can induce the paper or foil to face him. Wherever he 
goes it immediately, retreats as far from him as it cany 

If a fairly spherical balloon is surrounded by a zone of paper, 
hung on a fine fibre, and allowed to attain a state of: rest, it will, 


when subjected to heat, begin to swing to and fro, towards and 
from the heat, and then to rotate slowly. (Fig. 13). 

This effect is increased if the zone of paper is wetted, or one of 
wet linen used. 

Generally, a few seconds after turning on the heat rotation 
begins, continues for a few seconds only, ceases, and then reverses. 
The rotation in the second direction is much better sustained, and 
will continue until the force acting is counter-balanced by the 
winding up of the fibre. 


BaGielss 


It being evident that evaporation exercised a powerful influence 
on the action, and the manipulation of wet paper belts being incon- 
venient, about half an ounce of water was put intoa balloon before 


it was blown out, and this yielded a very convenient, and, at the 


same time, fairly sensitive instrument. 

After shaking the water about so as to well wet the interior of 
the balloon, it was hung on a single silk fibre and left in the dark 
to come to rest, which having done, a lamp was caused to shine on 
it from a distance of 3 feet. After swinging a bit it turned some 
half a revolution to the left, stopped, and then began to rotate to 
the right, that is to say, in the reverse direction to the hands of a 
watch. After a few complete turns it paused, then continued for 
several turns more, sometimes pausing and going on without a 
reversal; sometimes reversing a little, and then continuing. When 
it finally stopped, the lamp was withdrawn a couple of feet, and 
renewed rotation was the result. Another stoppage soon occurred. 
The lamp was then withdrawn altogether, and rotation recom- 
menced and continued for several more turns. The. experiment 
was repeated many times with slightly varying, but substantially 
the same results. The best results were, however, attained with 
balloons belted with foil, and by keeping the lamp 3 feet off. 
When closer, rotation was not so long continued. 

Suspending the balloon in a packing case, so that it is sur- 
rounded on three sides by wood, increases the uniformity of the 
results, although they occur markedly when suspended unscreened 
in a room. 

The rotation produced appears to the author to be identical with 
that of the vanes and caps. Although the particles of bodies and 
gases, air included, expand when heated, indicating repulsion, yet 
heated bodies have a tendency to motion towards each other 
through the rarefication of the air between them and the presence 
of the heavier air behind, and motion will occur if the friction 
or other restraining forces are not too great. A heated body has 
similarly a tendency to move towards any other between which 
and itself its radiation rarefies the air. In the case under con- 
sideration a cone of heat from the lamp falls on the balloon, and 
is radiated, rarefying the air between them, and causing the 
balloon to slightly approach the lamp. The perpetual endeavour 
which follows to adjust between this horizontal force and the 
vertical one due to gravity may cause the: balloon to rotate, 
although air currents due.to. heat radiated from the balloon pro- 
bably help. A difference of temperature between the different 
parts of the balloon is obviously necessary. - All the results point 
to this stoppage and reversal after the lamp has been shining 
some time, and subsequent continuance. The stops and reversals 
give the balloon time to cool by radiating to the walls of the 
packing case and other surrounding objects. When equally 
heated. all round there is no tendency to deflection and no 
rotation. 

The resumption of motion after the withdrawal of the lamp 
may perhaps be explained in the same way, the heated balloon 
now replacing the lamp as the source of heat, and acting with 
the walls of the room or of the packing case. When cooled by 
radiation to the same temperature as surrounding objects it comes 
to rest. 

The correspondence between the effects produced by the 
charging up of the vane of the radiometer and its subsequent 
discharge, and the heating up and subsequent cooling of the 
balloon is noteworthy. In each case motion is produced by the 
charging process, until the limit of capacity is reached, and after 
a dead period, corresponding to the full condition, is resumed 
during the discharge or cooling. 
= This class of experiment; to ensure success, requires the obser- 
vance of stringent conditions. The room should be dark, its fire- 
place closed, and every other. precaution taken to exclude 
draught. At most, two observers. should be present, and they 
should keep as far from the balloon as’ possible and remain still. 
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The suspending fibre should be single, as deceptive rotation may 
be got by the untwisting of a double thread; and the balloon 
must be hung up and left in the dark to come to rest before having 
the heat turned upon it. The lamp used should be the sole illu- 
minant in the room. For these reasons I have not attempted to 
reproduce the experiments in a hall like this. A balloon as truly 
round as possible should be used—a flat side will not pass the 
lamp, but oscillates alternately to the left and right before it. 

The direction of rotation appears capricious, although extremely 
well marked and persistent when once started. Possibly it is de- 
termined by the suspending fibre retaining some directive force, 
but the matter has yet to be properly investigated. 

By far the greater number of experiments gave rotation in the 
reverse direction to the motion of the hands of a watch. Sunlight 
suffered to fall on the balloon through an opening may be substi- 
tuted for the lamp. A kettle of hot water, or even the close ap- 
proach of the hand or the body to a balloon suspended by a single 
cocoon fibre will start rotation. Between each experment the 
balloon should be lifted off and the fibre allowed to untwist. The 
violence with which it does this after prolonged rotation shows 
that the work done by the force, whatever it may be, is by no 
means inconsiderable. 

The resemblance of the rotation of a balloon under the influence 
of heat applied to part of its circumference to that of the earth is 
certainly striking, although it may seem far-fetched to compare 
the world with an inflated windbag. Like the balloon, the earth 
receives heat on one side, and radiates it on the other, and evapo- 
ration (when the wet zone is used), combined with expansion of 
air, occurs in both cases. It is true the balloon has its atmosphere 
inside its shell, but the shell is elastic and capable of distortion in 
the direction of the heat, a distortion which may possibly have 
something to do with the motion. 

The author regrets that, owing to the putting forward of the 
date of the meeting of the Institution in Edinburgh by a couple 
of months, the experiments are not so complete, nor the explana- 
tions so exhaustive and satisfactory as he should have liked them 
to have been. 


APPENDIX. 
Notes on Rotation of Spheres. 


Will deflect and oscillate 
but not rotate. 


India-rubber balloon simply distended 


Do. covered with film Will rotate until film 
of water has evaporated 
Do. with zone of dry Will rotate slowly and 
paper intermittently. 
Do. with zoneoflamp- Will rotate slowly and 
blacked. paper intermittently ; mo- 
tion excessively slow. 
Do. with zone of wet Rotation much quicker, 
paper or wet freer, and longer sus- 
linen tained. Many trials 
gave average speed as 
one turn in 1°25 mi- 
nutes. Between the 
two stages of heating 
and cooling, motion in 
the same _ direction 
will continue for an 
hour. 
Do. with 2 0z. of Rotation not so free as 
water inside foregoing, but ar- 
rangement more con- 
venient. 
Do. with zone of tin- This gave the best re- 
foil sults. In some cases 


rotation in the same 
direction continued 
between heating and 
cooling for over three 
hours, the number of 
turns being from 150 
to 160. 


With some of the arrangements, notably, the wet paper zone, a 
lamp is unnecessary. If the balloon is suspended breast high, the 
careful approach of the body so as not quite to touch will induce 
rotation. Balloons of French make, which may be purchased at 
most India-rubber shops, are best, as they are lighter and far more 
symmetrical than English or American. . 7 


NEW PATENTS-—1890. 


11402. “Improvements in couplings for electric railway ve- 
hicles.” L. Prinestr. Dated July 21. (Complete.) -- 

11440. “ Electric railways.” F. Mansvieup. Dated July 22. 
(Complete.) ii 

11465. “‘ Improvements relating to riveting by the aid of elec- 
tricity.” M. W. Dewny. Dated July.22. (Complete.) 

11466.. “An improved electro-magnetic friction clutch.” T. 
M. Foorz. Dated July 22. (Complete) 
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11480. ‘“ Improvements in dynamo-electric machines and elec- 
tro-motors.” E.THomson. Dated July 22. (Complete.) fee 

11499. “Improvements in dynamo-electric machines.” A. E. 
Waptey. Dated July 23. 


11601. “A process for obtaining metals in molten condition 
from their fused oxides by -electrical action.” A. H. Cow zs. 
(Communicated by F. W. Matthiessen, United States.) Dated 
July 24. 

11653. ‘ Improvements in and connected with the electric pro- 
pulsion of vehicles on railways and tramways.” W. E. Heys.. 
(Communicated by J. J. Heilmann, France.) Dated July. 25.. 

11657. “ Improvements in electric dental pluggers.” W. E. 
Gissps. Dated July 25. (Complete.) _ vr 

11679. ‘ An improved electric connection.” W. W. Horn. 
(Communicated by H. Sanche, United States.) Dated July 25. 

11690. “ Improvements in electro-magnetic separators for ex- 
tracting metal from slag and the like.’ P.U. Asknam and W. 
Witson. Dated July 26. 


11699. “ Process for obtaining chlorine and bromine by the aid 
of electricity.’ G. Nannsen. Dated July 26. (Complete.) 
11720. ‘ Improvements in connection with electrical fuses.” 


kh, J. Jonzs and G. WorRAuu. Dated July 26 

11737. ‘‘ Improvements in posts or pedestals for electric arc. 
lamps, in the arrangement and mechanism of are regulators, in 
guide apparatus for carbon holders, and in apparatus for automa- 
tically cutting an arc lamp out of circuit.” F. W. AuLcHin and 
J. Lea. Dated July 26. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1889. 


6544. ‘Improvements relating to electric incandescence 
lamps.” A, A. Goupston, Dated April 16. 8d. Hach of the 
leading in wires has a contact piece attached to it, and between 
the two contact pieces is arranged a cone or wedge of insulating 
material. ‘To the large end of the cone or wedge is attached a 
metal piece which is adapted to complete the electric circuit 
through the contact pieces, and to the small end of the latter is 
attached one end of a spring, the other end of which is connected 
to the head of the lamp. This spring normally tends to draw the 
metal-piece on the cone or wedge into contact with the contact 
pieces, but is prevented from doing so while the carbon or light- 
giving conductor is intact, owing to the fact that the said carbon 
or conductor is sufficiently strong to prevent the leading-in wires’ 
from expanding to allow the cone or wedge to be drawn towards 
the contacts. Should, however, the carbon or light-giving con- 
ductor be destroyed, the cone or wedge and metal piece are moved 
under the action of the spring, and so make the desired contact. 
5 claims. 

6572. “Improvements in dynamo-electric generators and 
motors.” G. E. Dorman. Dated April 17. 8d. A dynamo- 
electric generator or motor constructed according to the invention 
consists of two castings of iron bolted together and forming a 
rectangular or box-like structure, each casting being one-half of 
said structure and being of trough section, and interiorally and 
against and integral with the bottom of each casting,and centrally 
located, is situated a pole piece, and on the ends of each casting 
and integral therewith are formed ends or brackets which contain 
a half boss, such ends or brackets when the castings are bolted 
together partially or entirely enclosing the ends of said rectangular 
structure aforesaid, when the castings are thus bolted together 
the pole pieces and bosses are bored out at the same time, or at 
the same sitting, so as to support centrally between the pole pieces 
an armature. 4 claims. : Bes 

6675. “Tmprovéments in electrically-driven” fans.” ~ H.-G. 
Ware. .Dated April 18. 6d. ._The inventor converts the rim of 
the fan into the armature of an electro-dynamic machine, or 
applies the ring armature of such a machine to the periphery of 
the fan, and he converts the fixed framing within or against which 
the fan works into field electro-magnets, or he applies such field 
magnets to the framing. The coils of the armature, or those of 
the field magnets, are connected to a suitable commutator on the 
axis of the fan, and thus when the machine is put in circuit with 
a suitable source of electricity, the fan is caused to revolve by the 
magnetic action applied at its periphery. 2 claims. 

7856. “Improvements in electrical transformers.” . W. C. 
Jounson and 8S. E. Puruurps. Dated May 10. 8d. The in- 
ventors construct the core of thin soft iron plates or laminae 
separated from each other either by being coated with a varnish 
containing French chalk, or by the interposition of paper, such 
plates being so formed as to afford angular or chamfered faces at’ 
the ends of the core. After winding upon the core so formed the 
primary and secondary coils, they surround them with bars 
similarly built up of thin plates, having a curved or angular or 
U-shape at the ends formed either by bending or stamping, and 
which have angular or chamfered faces so formed as to fit 
accurately against the chamfered faces of the core, the whole 
being thus made to present the shape of. a closed loop or chain 
link, with a bar, constituting the core with its coils, passing 
across its middle, the separate plates forming the loop -and-core 
lying either ‘parallel to the plane of the loop or at right angles 
thereto. 5 claims. ' 
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9166. “An improved electrical repeater and commutator, to 
indicate the normal position and the movements of railway or 
other signals, slots, and the like.’ D. Wxtus. Dated June 3. 
8d. Claim :—1. The obtaining of indications on the electrical 
repeater of three or more distinct and different movements of the 
signal arms, rods, slots, and the like ; using a single-line wire, and 
with the battery placed in the signalman’s box; by bringing a 
resistance coil or coils into circuit between the commutator and 
the “earth” connection, and providing an adjustable supple- 
mentary backweight or check in the electrical repeater to ensure 
accurate indications. 


9241. “Improvements in electric meters.” A. A. CAMPBELL 
Swinton. Dated June 4. 11d. The inventor causes a suitable 
body to vibrate reciprocally in unison with the alternations or 
periods of the current, the amplitude of such vibrations being 
proportional to the strength of the said current, and he causes the 
vibrations of the body to actuate a suitable recording or counting 
apparatus in such a manner that the said counting apparatus is 
moved forward at each vibration through a space proportional to 
the amplitude of the vibration, and consequently to the strength 
of the current, so that, the periodicity being constant, the count- 
ing apparatus in a given time is moved through a space propor- 
os to the total current that has passed during that time. 5 
claims. 


9571. “Arrangement of circuits and apparatus to be used in 
connection with telephonic communication.” J. E. Kinaspury. 
(A communication from abroad by F. BR. Welles, of Antwerp.) 
Dated June 8. 8d. Consists in the arrangement of the circuits 
and apparatus, so that the annunciator drop of one subscriber is 
cut out of the line, and only one spring jack is used for each sub- 
scriber. 8 claims. 


9917. “ Improvements in switches used for electrical purposes.” 
F. B. Nicnotson. Dated June 17. 6d. The inventor uses a 
centre contact piece, turned taper, and working in suitably con- 
structed contact pieces after the manner of a gas or water tap, 
and so arranged that when the centre contact piece or bar is in 


one position that the metallic or electric circuit is complete or in - 


another position it is broken. 2 claims. 


CHOOSING A RUBBER BELT. 


By ROBERT GRIMSHAW. 


THERE having been expressed a desire for a table 
which would show about how much rubber belt cross 
section there was needed to carry various horse-powers 
at various speeds, the following table (India-Rubber 
World) is offered as being convenient and practical for 
horse-powers from 10 to 100 inclusive, and for belt 
speeds from 2,000 to 2,750 inclusive. The belt is 
supposed to be fastened with single leather lacing. 
Doubling the lacing adds about one-eighth to the 
driving power, other things being equal, and of course 
calls for only about eight-ninths as much cross section 
for a given horse-power. If the joints were riveted 
there would be required only five-ninths as much belt 
for a given power. 


Brut Cross SEcrions. 


Horse-power. Belt speeds. Feet per minute. 


2000 2250 2500 2750 
10 24 “62 56 ol 
15 1:0 av 8 8 
20 1°4 1:2 11 ik 
25 1:7 16 1:4 1°3 
30 21 1eO 17, 1°5 
35 2°4 2:2 2° 18 
40 2°8 2°5 2°2 2° 
45 31 2°8 2°5 2°3 
50 3°5 31 2°8 2°5 
55 38 3°4 31 2°8 
65 4°5 4: 36 3°3 
70 49 4rd 3:9 36 
75 a2 47 42 3:8 
80 5°6 5° 4d 4°1 
85 6° o'3 48 4:3 
90 63 o°6 a 46 
95 6°6 59 5°83 4°8 
100 a 6°2 5°6 51 


Thus, if we have to carry 50 horse-power and know 
that we are going to have belts running 2,250 feet per 


minute, we can see at once that it will take 3:1 square 
inches of cross-section rubber belt laced with single 
leather lacing, and having 180 are of contact upon a 
cast iron pulley in good condition. We can make about 
this by having 12 inches of belt one-quarter inch thick 
or 15 inches of belt one-fifth inch thick; or if we 
know how wide we shall have to have our belt we can 
figure up very readily what thickness to get. Thus, if 
we cannot have more than a 10-inch belt we shall 
know very quickly that it will require 3:1 divided by 
10, equal to 0°31 inch of belt thickness. 

For other belt speeds than those given it will take 
in inverse proportion ; thus, for 1,125 feet of belt speed 
per minute it will require double the quantity ; that is, 
30 inches of one-fifth inch belt, or 24 inches of one- 
quarter inch, and so on. ; 


CORRESPONDENCKH. : 


Accurate Measurement of Low Resistance. 


Referring to Mr. A. Eden’s article in the REVIEW 
of the 4th inst, we may mention in proof of the cor- 
rectness and advantages of the methods described by 
Mr. Eden of “ obtaining accurate measurements of low 
resistance by means of higher resistances in shunt” 
that for a number of years Messrs. Hartmann & Braun’s 
rheostats and resistance bridges have been adjusted in 
this manner and thereby gained their high reputation 
for great accuracy. Their resistance sets of small 
resistance are all adjusted to their full value by a shunt 
of higher resistance inside the instrument, the main 
resistance being left a trifle too great and being silver 
soldered direct to the thick copper feeding wires. 
These instruments will therefore require uo further 
shunts for the most accurate measurements. 


0. Berend & Co., 


Representatives of Hartmann and Braun. 


July 31st, 1890. 


Secondary Battery Manipulation. 


In your issue of August lst, Mr. Shippey points out 
that packing the plates with a mixture of plaster of 
Paris and sawdust does not prevent evaporation of the 
liquid. I never supposed that it did, but I pointed out 
in a former letter, that evaporation is greatly retarded 
if a little carbonate of soda be added to the electrolyte. 
On my own authority I should hardly have ventured to 
make this assertion, but my attention was first called to 
the fact by Mr. Probert who, at the time was carrying 
out a series of very careful experiments at the General 
Post Office on the use of sulphate of soda in accumu- 
lators, and I believe it was found that where two iden- 
tical cells were standing side by side in a room during 
six warm months, one containing ordinary dilute 
sulphuric acid and the other sulphate of soda, that it 
was necessary twice to fill up the cell containing the 
ordinary dilute acid, whereas the cell containing sul- 
phate of soda, never required replenishing. . 

; W. J. S. Barber-Starkey. 

August 2nd, 1890. 


Prof. Lodge on Alternative Path Experiments. 


A passage in my communication which appeared in 
your last issue, Owing to the accidental omission of 
a comma, might possibly, I think, convey the impression 
that Prof. Lodge was one of the scientific experts who 
gave evidence in the late case of King, Brown & Co. v. 
Anglo-American Brush Corporation. Perhaps you 
would kindly allow this letter to appear in your 
columns to correct any misapprehension to which the 
omission of the comma might give rise. 


S. Alfred Varley. 
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THE DEBATE ON THE TELEGRAPH 
ESTIMATES. 


THE recent passing of the telegraph estimates was 
characterised by an important and interesting debate. 
Important—because of the magnitude of the sum in- 
volved, and the extent of the service it promotes, and 
interesting on account of the absence, for once in a 
way, of those dry details and monotonous columns of 
figures common to the passing of estimates generally. 

There were a few complaints at the outset as to the 
slow development of telegraphic communication in 
the more remote parts of the Highlands; a difficult 
matter in which to suggest any specific course; some 
general remarks at the conclusion from several hon. 
members as to the Carté system of telegrams as ob- 
served in Paris and elsewhere on the Continent; a 
system said to be cheaper than our own, but less ex- 
peditious, and therefore of doubtful value to the com- 
mercial world ; comments on the non-purchase of the 
telephone interest, and the question of overhead and 
underground lines; but these points cannot be said 
to have affected the general character of the vote. 

The more prominent features of the debate were 
those raised by Earl Compton and Sir KE. Reed. 
Indeed, Earl Compton and Sir Edward had openly 
expressed their intention of bringing matters affecting 
the telegraph service before the House on the discus- 
sion of this vote. 

Whatever the Postmaster-General thinks of what 
he sarcastically terms the “endeavours of philan- 
thropic politicians” in encouraging remedial agita- 
tion, he has but little reason to complain of the 
splendid and effective opportunity with which they 
provided him for the display of his own ideas of phi- 
lanthropy and justice on the occasion under notice. 

Earl Compton considered the answers given in the 
House of Commons from time to time, with reference 
to the Telegraph Department, very unsatisfactory. He 
disclaimed party motives, and had not taken any active 
part amongst telegraph clerks, whose movement had 


been conducted legitimately and constitutionally. 
What they had done had been effected without the aid 
of paid or political agitators. 

The Postmaster-General deprecated the interference 
of third persons between the Department and _ its 
servants. 

The noble lord, on broader than departmental 
grounds held that departmental servants were, after all, 
the servants of the public, and not of the Postmaster- 
General ; on that ground hon. members had a right to 
interfere, if the exercise of constitutional and legiti- 
mate methods had failed to remove complaints of 
improper treatment. 

Earl Compton evidently feels that the responsibility 
of the member to his constituency is of as much im- 
portance as is the reponsibility of a minister of State 
to the House. Few will deny the soundness of this 
principle. 

Proceeding into details of work, pay, and promotion 
in the Telegraph Service throughout the country, 
the noble lord displayed a surprising mastery of his 
subject, his knowledge of details being extensive and 
accurate. He complained of evasive replies; of a 
difference between “ Hansard” and Times reports, and 
preferred the latter. With reference to public meet- 
ings, he strongly advised the Government to allow 
civil servants to meet without interference, and took 
up much of the ground held by us in our leader of the Ist 
inst.- He acknowledged that the Postmaster-General’s 
scheme was infinitely better than he expected ; but was 
the Fawcett £190 class to be replaced by a new £160 
class ? 

This is the point on which the whole success of the 
new scheme turns. It is the point, too, which is still 
in abeyance. 

Lord Compton dealt at some length on these and a 
number of other points, and, in moving the reduction 
of the vote by £150, said though the Postmaster- 
General had had a great deal of trouble, he thought 
much of it was due to his want of sympathy with those 


under him, but he still had a great opportunity of 
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reinstating himself in the affections of those over whom 
he was placed. 

The noble lord’s remarks were characterised by the 
temperate and yet candid manner in which they were 
presented, and he had a sympathetic following through- 
out. 

Sir E. Reed, true to his promise, dealt forcibly yet 
fairly with what is known as the “ Cardiff exiles” in- 
cident. Our readers will probably remember the 
circumstances of the case, and we need not reproduce 
them here. Sir Edward took up a very strong public 
position at the time, and from that position he has not 
swerved. He, too, disclaimed party aims, and said he 
was not anxious to make himself a medium for ven- 
tilating grievances in that House; and here he gave 
one of his. cutlass-like slashes, just by way of a change, 
adding, particularly during the régime of the present 
Government. While he declined to unduly harass the 
the Government, yet he thought there had been a 
desire to exercise arbitrary authority ; but in this age 
discipline was not to be maintained by such measures. 
The House cheered this sentiment. He dealt tren- 
chantly with the “exile” question. He had gone into 
the charge brought against the men; that charge was 
entirely without foundation. He strongly disapproved 
of the restriction of public meeting ; any Post Office 
official inviting half a dozen of his colleagues to dinner, 
at which matters of interest to themselves were dis- 
cussed, would be liable to dismissal. 

The Postmaster-General had seen the gross absurdity 
of any such regulation. 

By responding to the appeal to remove the grievances 
which Post Office employés were suffering under the 
Postmaster-General would probably save them the 
trouble of dividing on the vote. Another hon. member 
pointed out, as we have already done, that the order of 
1866 was a dead letter. 

The Postmaster-General rose, primed and loaded, 
apparently, with philanthropic anxiety and goodwill. 
In no other way can we record the spirit of his reply to 
his Parliamentary assailants. 

We have already said that the Postmaster-General has 
but little reason to complain of the splendid oppor- 
tunity held out to him by “ philanthropic politicians,” 
amongst whom he includes, presumably, Lord Compton 
and Sir Edward Reed. 

Whether he does, or whether he does not, he never- 
theless owes these hon. members a debt of gratitude. 
He had such an opportunity of vindicating his anxious 
zeal in the interests of telegraph clerks, that the absence 
of Lord Compton and Sir Edward Reed from the 
debate would have been little short of a catastrophe for 
him. — 

He hoped to maintain the temperate tone displayed 
by thenoble lord. In sorrow, with just the necessary 
dash of anger, he rebuked the noble lord for disparaging 
“ Hansard.” Notwithstanding “the cannonade by 
insolent vituperation hurled at the head of the Depart- 
ment,” complaints would receive the favourable con- 
sideration of the Government. 

He hoped he had abstained from the use of irritating 
language. He thought it strange that he, who had been 


the only Postmaster-General since Mr. Fawcett had been 
able to secure for the telegraphists permanent benefits, 
should be attacked as one guilty of unsympathetic 
and arbitrary dealing. He was happy to think, how- 
ever, that he had been able to give to the telegraphists 
substantial proof of his consideration. On the subject 
of the prepared evidence for the Royal Commission, 
and which was at first sent through the “higher 
officials,” the Postmaster-General was hazy and un- 
certain. He did not know much about that case. He 
admits, doubtless, that it was urgent. On several 
other points a want of knowledge also provided a ready 
escape. 

The Postmaster-General then graciously took the 
House into his confidence, gloriously detailed the 
reforms and concessions in his scheme, and pathetically 
remarked that he had done all he could to show his 
regard for those under him. 

The House heard these concessions in an appre- 
ciative spirit, as also the statement that with reference 
to the vexed question of maximum pay in the Central 
Department, telegraph clerks would find that their 
position would not be damnified, but improved. The 
Postmaster-General, notwithstanding all these advan- 
tages, is glad that he has not got to do the work of a 
telegraph clerk. Telegraph clerks ought not to lose sight 
of these statements. 

Continuing to display a broad and almost amazing 
philanthropy, on the subject of public meetings, the 
Postmaster-General said the new regulations were in- 
tended to express to the servants of the department the 
“benevolent disposition” of their superior officers. 
This “ benevolence” does not seem to extend to reporters 
who are not “official,” as the Postmaster-General doubts 
the accuracy of their reports, and in this matter it will 
be seen that he, like Lord Compton, finds considerable 
variance amongst reporters. 

In fact the Postmaster-General appeared to be run- 
ning over with amiability, and the last good natured 
volley, in what many will call a remarkable speech, 
was made up of expressions of justice, kindness, bene- 
volence and goodwill to everyone in his great depart- 
ment, and which department he ventured to hope he 
had not unworthily administered. It is not surprising 
that this speech ‘disarmed further opposition, and that 
the vote was agreed to without a division. 

From rebuking the “ philanthropic politician” it will 
be seen that the Postmaster-General has arrayed him- 
self from head to foot in a gorgeous and resplendent 
mantle of philanthropy. We trust the texture of this 
garment is not too transparent. 

It remains for him now to see that his scheme is not 
tampered with by those who come between him and 
those to whom he has expressed such unbounded good- 
will. 

It will be worth his while to prevent delay in the 
general application of his reforms to the telegraph 
service, and to be careful that officialism does not un- 
derate those points which have enabled him to pose, in 
what it is to be hoped is something more than a well 
simulated philanthropy before the House of Commons 
and the country. Already we hear of men being 
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punished for what they have said, and also of one 
man’s dismissal on this score. 

Many will ask if this is a specimen of the exercise 
of that “benevolent disposition” referred to in the 
Postmaster-General’s speech. 

If the whole thing is not an absurd and ill-timed 
parody, the Postmaster-General will see that his deeds 
outside the House are equal to his promises in; it 
will then be fully admitted that a little practice has 
lent additional value to much precept. 


ELIHU THOMSON’S NEW ALTERNATOR. 


IN designing the machine, which figures on another 
page, the main object seems to have been to avoid the 
use of moving coils in an alternator having iron in its 
armature. The only machine made in this country and 
designed with the same object is, we believe, the alter- 
nator of Mr. Kingdon, about which, however, there has 
been up to the present a remarkable scarcity of data. 
But the idea is by no means new. In 1883 the late Mr. 
Charles Lever designed a machine in many respects 
similar to that of Professor Thomson, which was made 
for him by Messrs. Paterson and Cooper, and when 
finished, tested at their works. 

The magnetic wheel or rotating pole-piece consisted 
of a star-shaped piece of wrought iron, like Professor 
Thomson’s, but with eight spokes, while the fixed coils, 
32 in number, arranged 16 on each side of the wheel, 
were wound on cores formed of split tube filled up 
with iron wire and attached to cast iron ring cheeks. 
The star wheel was carried by two upright magnets, 
and had all its spokes of the same magnetic polarity, 
while the lines of force completed their circuits in the 
machine by passing from the spokes through the cores 
of the fixed coils, then from the ring cheeks to the sole 
plate supporting the two magnets. 

The points in which that machine resembled this of 
Prof. Elihu Thomson will be at once observable. It 
remains but to add that, when it was tried, Mr. Esson 
proposed a modification which would have made them 
almost identical, consisting in substituting for the two 
circles of coils on the sides of the spokes, one circle only 
to be wound on cores projecting inwards from a ring 
outside the spokes. But after experimenting for 
some time, Mr. Lever gave the machine up; for 
what reason we do not know. That he had a fairly 
clear notion of what he wanted to do is certain, though 
consequent on the state of knowiedge at the time, his 
ideas were but imperfectly carried out. The mag- 
netising coils induce in these machines a field having 
several separate paths, each of which is intercepted bya 
fixed armature coil. There is in each path a consider- 
able air gap, and it is the function of the magnetic 
wheel to close and open in succession these gaps, 80 
determining the successive magnetic paths the lines 
shall take, and inducing an E.M.F. in the fixed coils. 
Though there is no actual reversal of magnetism in the 
coil cores, there is a considerable surging of the field, 
and to avoid the heating which would otherwise result, 


both the magnet wheel and the coil cores require to be 
laminated. This is done in both the Zipernowski and 
Kingdon machines, which Thomson’s, to some extent, 
resembles, 


SEVERAL American exchanges just 
to hand give descriptions of converters 
and dynamos, devised by a Mr. De Castro, of New 
York, having their cores made up of iron filings. It is 
evident from the drawings which accompany the des- 
criptive matter that the information given has been 
culled from a patent specification, and not derived from 
the results of practice. Respecting the construction of 
dynamo armatures we read that “ experiments which 
the inventor has made lead him to believe that by the 
employment of cores of subdivided iron or iron filings 
in lieu of solid cores, he can secure inductive effects of 
much greater intensity than heretofore and effect a 
considerable economy of electric energy and insure the 
conversion of a greater number of lines of force or 
energy than has heretofore been possible.” Mr. De 
Castro must be sadly behind the time, both with regard 
to subdivided iron and also filings. Of the former it is 
unnecessary to speak, and of the latter we need only 
remark that cores so made are absolutely useless. 
In 1879, Profs. Ayrton and Perry had a dynamo go con- 
structed at the works of Messrs. Clark & Muirhead, and, 
perhaps, these gentlemen will be so kind as to enlighten 
Mr. De Castro on the results obtained by them, and so 
save him the expenditure of further time and money. 
Induction apparatus with iron filing cores had been 
tried, we believe, by Cromwell Varley, amongst others, 
previous to that date, and we cannot conceive how it is 
that so many of our American contemporaries con- 
tinually insert descriptions of so-called new inventions 
without the slightest attempt to put the patentee on his 
guard against proceeding with old, abandoned, and use- 
less ideas. 


Invention made Easy. 


THE article which we publish on 
another page will prove of interest to 
students of the phenomena of atmospheric electri- 
city. There is no doubt that Prof. Oliver Lodge has 
recently done much to awaken an interest in the action 
of lightning, and it is just such papers as Mr. Hazens 
which are required to give one a good idea, in popular 
form, of the complex nature of thunderstorms. 


Thunderstorms, 


ALTHOUGH the Edison-Sims tor- 
pedo has been previously mentioned 
in our pages, it has not hitherto been 
noticed in such a complete manner as in this issue. It 
will be found interesting not only to military and 
naval readers, but also to the electrician. 


Electric 
Torpedoes, 


A TELEGRAM). from Washington, 
dated August 9th, reads as follows :— 
“In view of the universal interest aroused by the 
Kemmler execution, an accident which occurred to-day 
to an employé of an electric light company at Wash- 
ington has evoked great attention. By an inadvertence 
the man received ashock of 2,000 volts, He became 


Open to Doubt. 
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instantly insensible, but soon recovered, though the 
places where the current entered and left his body 
showed marks of burning, and were very painful.” It 
is easy to get such a paragraph as this noised abroad 
with a view to show that there could have been no 
certainty that the electrical plant used upon Kemmler 
would send him into eternity swiftly and painlessly ; 
but what is there to prove that the Washington work- 
man received a shock from a pressure of anything like 
2,000 volts ? Moreover, we believe that the Westing- 
house high tension system is employed in Washington, 
so the story of this wonderful escape from death may be 
open to various constructions. 


THE demonstrations given by Mr. 
C. V. Boys of his photographs of 
falling water drops are well known, 
and Lord Rayleigh recently remarked that it had never 
occurred to him as being possible to obtain enough 
light from a single spark to photograph the drops as 
Mr. Boys has done, and he attributed this success 
to the fact of his using no lenses, which would absorb 
the ultra-violet rays. It is not, however, so generally 
a matter of common knowledge that Mr. P. Lenard 
succeeded very well some years ago in photographing 
water drops, falling through air, with single sparks, the 
light of the spark passing two glass lenses and the 
objective of a camera which gave magnified images. 
Copies of Mr. Lenard’s productions appeared in the 
Annalen der Physik und Chemie, Vol. XXX., 1887, 
and show all the forms obtained by Mr. Boys. It may 
be interesting to state that Mr. Lenard has a paper in 
the same journal, No. 4, 1890, entitled :—‘ Leitungs- 
widerstand von Wismuthdraht im Magnetfelde fiir 
Constante Strome und Electrische Oscillationen.” 


Photographs of 
Water Drops. 


Modern Light and Heat is too 
modern. In its issue of the 3lst ult., 
we note the following :—‘“ The electric railway accident 
in Boston on Saturday last by which two horses were 
killed was certainly an unfortunate one. It is a well- 
known fact that dumb animals, horses in particular, 
are of very sensitive nervous organizations and un- 
usually susceptible to the electric current. That the 
public need have no more fear of the current since this 
accident than before, is substantiated by the fact that 
there is not a single case on record where a human 
being has been killed by a 500 volt current.” Now we 
know of a death which occurred in this country 
some years ago from a continuous current machine 
which was running at one of the South Kensington 
Exhibitions, and when the difference of potential was 
measured between the places touched by the victim it 
was found to be 9500 volts only. Again, deaths have 
occurred from alternating current Gramme machines 
supplying electrical energy to Jablochkoff candles, 
arranged on separate circuits of five each, the difference 
of potential necessary to keep the lights burning not 
exceeding 250 volts. 


Too Modern. 


THE rumours which have been so long 
floating about in the air concerning this 
communication are gradually shaping 
themselves into something tangible. Already, we 
believe, considerable progress has been made on this 
side of the water with reference to the matter, materials 
having been got in hand for the purpose, and we 
believe that what delay is taking place is wholly due 


Telephonic commu- 
nication between 
London and Paris. 


to the authorities on the French side. The French 
Chamber has now, however, unanimously voted the 
expenditure of 400,000 francs towards the expense 
of establishing the telephonic line, and we may, 
therefore, expect rapid progress to be made. Of 
the possibility of working between the two capitals 
there can be no doubt, it is simply a matter of 
proportioning the dimensions of the cable cores 
and the aerial conductors, so as to bring the “KR” 
well within the value that it is known will give clear 
speaking, and this will be attainable without having 
them of very unusual size. 


THERE has not been a great rush on 
the part of the clergy and parishioners 
of the various churches to have the electric light in- 
stalled in these sacred precincts. Of course, many 
reasons could be given for this. It would seem, per- 
haps, inadvisable to erect special plant, but in the 
case of a church or place of worship being in the 
neighbourhood of a central station, the question isa 
simple one. This, no doubt, has influenced the vicar 
and churchwardens of St. Jude, Kensington, who have 
concluded arrangements with the House-to-House 
Company, as notified in another column. 


- Church Lighting. 


THE Bootle Times has a remarkable 
se tay" contributor to its columns, and his 
articles on “Submarine Navigation ” 
have been reprinted in pamphlet form. We do not 
think that this literary giant has even a method in his 
madness, a8 witness the following plan for utilising 
submarine boats in cable laying operations :—“ The 
saving in time and cost of laying deep-sea electric 
cables, if these cables were guided to their resting 
place by a submarine vessel, would pay over and over 
again for the cost of the boat, and we should hear very 
little of disconnections and fractures in mid-ocean. 
The indirect gain would doubtless be much greater than 
even the saving in cost of surveying, laying, and sub- 
sequent repairs.” 


IT is with regret that we learn of 
the intention of the Brush Electrical 
Engineering Company to appeal to the 
House of Lords against the judgment in the Scotch 
Courts. Wecan scarcely hope that the electrical trades 
will make any effort to resist the application of the 
company, because it is probably thought that even if 
the appeal is successful they have not much to loge con- 
sidering that the duration of Brush’s patent is nearly at 
an end; however, it must not be forgotten that there may 
be such an infliction as the payment of back royalties. 
We would gladly see some friendly pressure brought to 
bear upon the company, for after being fairly and 
squarely beaten on two occasions the present intimation 
looks too much like the last throw of the gamester, and 
people may be apt to think that there are other motives 
than the mere desire to sustain Brush’s patent to account 
for the attitude which the company has seen fit to 
adopt; indeed, it seems possible that financial con- 
siderations may have had considerable weight in bring- 
ing the directors to their decision. Mr. Varley has 
on another page again drawn attention to this matter, 
but as the above remarks were penned before his copy 
reached us, we do not hold ourselves in the least 
degree responsible for his utterances, which must natu- 
rally be of a partial character. 


The Compound 
Winding Case. 
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FIELD’S MERCURY THERMAL CUT-OUT. 


THE protection of telegraph and telephone apparatus 
from abnormal currents, says the Hlectrical Engineer, 
New York, has led to the construction of a large number 
of cut-outs, both electro-magnet and thermal in their 
nature. In order to avoid the introduction of an 
electro-magnetic device which might introduce retar- 
dation, and, on the other hand, to overcome the objec- 
tion to lack of uniformity and fragility in fine fuse 
wires, Mr. Stephen D. Field has recently invented an 
ingenious cut-out in which mercury is employed as 
the fusible, or rather volatile, material. Another 
object aimed at is to obtain such a construction that 
upon the cessation of the abnormal current the circuit 
to the instrument is automatically restored without the 
replacement of any material in the cut-out. 

The simplest form of Mr. Field’s cut-out is illustrated 
in the accompanying engraving, fig. 1. It consists 
merely of a glass tube with a fine bore, which is filled 
with mercury, and has two conducting wires sealed 
in at the ends. The passage of an abnormal current 
heats the mercury, vaporises it, and the pressure 
generated bursts the tube, thus rupturing the circuit. 

In order to provide for the automatic closing of the 
circuit above referred to, the construction shown in 
fig. 2 is employed. Here a chamber is placed at one 
end of the tube, which is part filled with the mercury. 
The air, which occupies a portion of the chamber, being 
an elastic medium, allows the expansion due to the 
vaporisation of the mercury in the capillary portion to 
take place without rupturing the structure, as the air 
becomes compressed and the separation of the column 
of mercury in the capillary tube can take place, thus 
opening the circuit in a reliable manner without 
destroying the apparatus. 
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Another form of cut-out, shown in fig. 3, is similar 
to that shown in fig. 2, except that instead of leaving an 
open air-space in the chamber, a rubber ball filled with 
air is placed in it and the chamber completely filled 
with mercury. This prevents the escape of the air 
from the chamber into the capillary tube in transpor- 
ting or handling the apparatus, while affording a 
sufficiently elastic medium to preserve the apparatus 
from destruction by the vapour-pressure generated in 
its operation. 

Among the practical advantages claimed by Mr. Field 
for this form of cut-out, are first, that, if using only 
pure distilled mercury, it is possible to have absolute 
uniformity in the conductivity of a given size of cut- 
out. Again, the construction of capillary tubes of glass 
has reached such a stage of perfection that it is entirely 
practicable to have a given diameter uniformly repro- 
duced ; and, furthermore, the diameter may be very 
much smaller than it is possible to draw any of the 
known fusible wire metals or alloys.. Again, mercury 
has a very high coefficient of resistance. It therefore 
becomes possible and entirely practicable to construct 
thermal cut-outs of this character so as to permit an 
exceedingly small fraction of an ampére to volatilise 
the mercury at the point of least diameter, and the 


action will take place invariably at the same critical 
temperature. We have seen the cut-out in operation, 
and it seems to fulfil all the claims made for it by Mr. 
Field. 


NEW CABLE RAILWAY. 


A NEW cable railway, in which electricity takes an 

important part, has been opened on the Monte San 

Salvatore, in Switzerland. The line commences a few 

yards above the level of the Lake of Lugano, with a 

gradient of 17 per cent., crosses the cutting of the Gothard 

railway by means of light iron bridges, and reaches 

the middle station at Pazzallo, with a gradient of 38 per 

cent. in 540 yards. The working plant is installed at 

this station, from which the second stretch of single 

line is continued to the summit of the mountain. This 

portion of the line begins with curves of 325 to 433 

yards radius, with a gradient of 38 per cent.,and termi- 

nates 26 yards below the summit. The total length of 

the railway, which is of one metre gauge, is just over 

one mile. In the middle of the track is a double rack . 
rail on the Abt system. ‘T'wo passenger cars run on the 

railway in such a manner that when the one on the 

lower portion is ascending, the other on the upper line’ 
is descending. 

The track rails are bolted to sleepers laid on a 
masonry foundation. The cable consists of a cast steel 
wire rope 14-inch diameter, running over grooved 
pulleys at the working middle station. Throughout 
the whole length of the line the cable is supported at 
intervals of from 13 to 16 yards by means of rollers 
hollowed in the middle. These rollers are 16 inches 
long and 8 inches in their smallest diameter. Larger 
rollers, made of iron and lagged with wood, are used 
round curves in order that the bite of the cable may be 
increased. Each car weighs 44 tons, and contains four 
compartments, accommodating, in all, 32 passengers. 
The cable is attached to the underside of the car on one 
side. Each of the two axles to each car has fixed to it 
two rack wheels which engage with the before-men- 
tioned rack when the car is in motion. Fixed on each 
axle are two brake pulleys, which are connected by 
means of two chains with two pairs of brake blocks. 
One of these brakes is connected with a crank lever on 
the driving platform by a shaft and suitable gearing, 
whilst the other three brakes are automatically applied 
if the cable becomes slack or breaks. The latter can 
also be worked by the driver pushing a lever with his 
foot. When either the hand or automatic brakes are 
used, they are applied to the axles of the car, thus pre- 
venting their revolving, whilst the rack wheels keep 
the car in a stationary position. 

The working station at Pazzallo contains a 40 H.P. 
motor, series wound, running at 700 revolutions a 
minute. A 50 H.P. portable boiler and engine is pro- 
vided as reserve, in case of repairs being made at 
the water-power station, or if a breakdown should 
take place. The motor or engine, as the case may be, 
drives, by means of belting, a countershaft, ranning at 
138 revolutions. On this countershaft are fixed two 
bevel wheels and two friction wheels. A second 
countershaft, placed at right angles to the first, has 
arranged at cne end a bevel wheel, which engages with 
either the one or the other of the two bevel wheels on 
the first shaft, and causes the second shaft to revolve in 
either direction as desired. There is also provided a 
third shaft, upon which the large driving pulleys re- 
volve. The second shaft carries two brakes, one being 
for hand regulation, and the other being applied auto- 
matically when the cars are at the middle station, by 
the vehicles pushing over two levers. The working 
station isin charge of an engineer, who operates the 
hand brake and a regulating wire resistance, whilst an 
ammeter at the upper station controls the current. The 
two termini and the middle station are connected by 
telephone, and the latter is also in telephonic com- 
munication with the power station at Maroggia. Elec- 
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tric bells serve to announce the arrival and departure 
from the termini to the middle station, and vice versd. 
Throughout the whole length of the railway is arranged, 
almost in contact with the outside roof, an electric con- 
ductor which, on the driver moving a switch, closes a 
circuit. This contrivance permits of signals for back- 
ward or forward movement of the car being trans- 
mitted to the engineer at the working station. 

The power for operating the railway is obtained from 
a fall of water, which is led down an iron tube 20 inches 
in diameter, and 370 yards long. The available power 
is estimated at 700 H.P., and the lower end of the tube 
terminates at the generating station, which is situated 
near the Maroggia station at the south end of the Lake 
of Lugano. At present the water-power is only used 
to actuate two Girard turbines having horizontal axes, 
and driving two Oerlikon dynamos direct. One of 
these dynamos is a continuous current machine, and 
the other an alternator having its exciter placed on the 
same spindle. The continuous current dynamo is used 
for transmitting the power, whilst the current from the 
alternator is, by the intermediary of transformers, used 
for lighting the town of Lugano and the cable railway 
stations. The alternator, which runs at 600 revolutions 
at an E.M.F. of 2,000 volts, supplies current to 1,500 
16-C.P. lamps, which are installed in the local hotels, 
restaurants, &c. The price for light is +d. per lamp 
hour. : 

The continuous current dynamo is series wound, 
runs at 700 revolutions, and has an output of 22 amperes 
at 1,800 volts. The machine has been built for 
delivering 60 H.P., and isautomatically prevented from 
being overloaded. The current from this dynamo is 
led to the motor at the Pazzallo station by 5 mm. copper 
wires arranged on the two-wire system, and carried on 
oil insulators placed on poles. The loss in E.M.F. at 
full load amounts to 162 per cent. Thus the motor 
receives 22 ampéres at 1,500 volts, this giving an out- 
put of the motor of 40 H.P. and an efficiency of 66 per 
cent. The distance from the generating station to the 
motor is about five miles. Suitable regulating apparatus 
is provided at the Pazzalo station. On ordinary days 
there are four journeys up the mountain and four 
downwards, but on feast days and at holiday time the 

‘cars make 24 journeys. The time occupied in transit 
from one terminus to the other—the speed being one 
metre per second—is about 30 minutes. The fare is 
2s. 6d. for the up, and ls. 3d. for the down trip, or 
3s. 3d. there and back; on holidays these charges are 
reduced by half. The total cost of the installation, 
exclusive of conductors and turbines, has been £24,000. 
The undertaking has been carried out by Messrs. 
Bucher and Durrer, of Kagiswy], and the railway was 
opened a few weeks ago. 


THE NICHOLS PATENT LAMP HOLDER. 


Most of our readers must have often remarked on the 
clumsy appearance given to are and other electric 
lamps which required to be lowered to replace the 
carbons, or for cleaning, by the long loose loop of cable 


hanging at the side, as illustrated in fig. 4, the dotted 
position showing the lamp lowered for adjustment and 
the upper position showing it when working. 


The necessity for this slack cable may be entirely 
avoided by the use of Nichols patent lamp holder, 
which we illustrate in figs. 1, 2,3. Fig. 1 being a half 
plan, one quadrant showing the terminal and the other 


showing the inner face. Fig. 2 is an elevation half in 
section, and fig. 3 a plan of the inner face of the lower 
half. The holder consists of two parts, a and b, made of 
slate or other non-conducting material, the part @ is to 


Fia. 3. 


be fixed to the ceiling or roof from which the lamp 
hangs, and the part ) carries the terminals to which 
the lamp is attached. 


‘ 
1 
' 
' 
-4 
‘ 


Fig. 4. 


The part a is provided with two terminals, ¢ and c’, 


to which the main leads are attached and each terminal 
is connected to a gun metal ring, the terminal c¢ to the 
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outer ring d, and c’ to the inner ring d’. The part d is, 
as will be most clearly seen in fig. 3, provided with two 
rings, ¢ and ¢’, each fitted with contact plates, fand /’, 
made of thin sheet copper or gun metal which make 
connection witb the rings, d and d’, of the part a when 
by means of the cord, g, the part ) isdrawn up. Hach 
ring, e and ¢’, is in electrical connection with one of the 
terminals, 2 and hf’, and between the terminal / and 
that marked / is fixed a fuse, /, fig. 1. The terminal h’ 
is connected to 7’ by suitable wire and the lamp hung 
from the terminals, 7 and 7’, three binding screws may 
be used instead of four, obviously, if so wished. An 


Fig. 5. 


arc lamp or incandescent lamp of the Sunbeam type 
can be hung as illustrated in fig. 5, which shows one 
lamp lowered by means of the cord, g, and the other 
drawn up into position. The cord passes over small 
pulleys and can be fixed in any convenient position on 
the wall within reach of the hand. Where these 
holders are used in series a switch is provided upon 
the fixed part a which automatically completes the 
circuit when the lamp is lowered. 

Several of these holders are now in use in the Leeds 
Town Hall and municipal offices where they have given 
every satisfaction. We are informed that Mr. E. R. 
Dolby, of 8, Princes Street, Westminster, is prepared to 
supply any further information. 


THE REICHENHALL CENTRAL STATION. 


IN May last there was opened at Reichenhall a central 


station which, for town lighting by transformers, is con- 
sidered by the Hlektrotechnische Zeitschrift to be very 
large. The necessary power is obtained from a mill 
brook, which is supplied with water from a weir erected 
in the river Saalach. The length of the brook is about 
350 yards, having a fall of nearly 9 feet, and the 
available water amounts to from 880 to 990 gallons per 
second. This water actuates a Jonval turbine, yielding, 
at an efficiency of 75 per cent., from 106 to 120 H.P. 
It runs at 34°5 revolutions a minute, and transmits 
power, by means of toothed wheels, toa horizontal shaft 
which makes 121 revolutions. This shaft carries a 
pulley, over which passes a belt which drives an 
Oerlikon alternator at 600 revolutions. The current 
furnished by this machine is 30 ampéres, at 2,000 volts, 
and the exciting dynamo is mounted on the shaft of the 
alternator. The current is led by insulated conductors 
to the switchboard, and the exciting dynamo energises 
the lamps in the generating room, with the exception 
of one placed on the switchboard, and which is fed 
from a small transformer, 
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The primary current is led overhead through Reichen- 
hall to the St. Zeno Convent, a distance of nearly two 
miles; and then, further away, to Kirchberg, and 
several other localities. The aerial conductors consist 
of two copper wires of 6 mm. cross section, insulated 
by Johnson and Phillips oil insulators, and carried on 
masts 49 feet high. At present there are ten trans- 
formers used, arranged in parallel. Two of these are 
for 10,000 watts, six for 5,000, and the remaining two 
for 1,500 watts. The secondary current is distributed 
at two distinct tensions : at 100 volts for glow lamps, 
of which 900 are now installed, and at 50 volts for 118 
arc lights. The total loss in the primary conductors is 
said to be 3 per cent. The installation has been carried 
out by the Munich depot of the General Electrical Com- 
pany of Berlin. 


PROF. THOMSON’S LATEST DYNAMO.* 


THE accompanying cut shows the details of a dynamo- 
electric machine so extraordinary in its structure and 
electrical properties as to be fairly revolutionary; a 
machine quite as unique in its way as the Duncan 
motor, to which reference was recently made in our 
editorial and other columns. The new machine is the 
invention of Prof. Elihu Thomson, and its special 
marked properties are total absence of external mag- 
netic field, and almost complete freedom from hyste- 
resis. 

Fig. 1 shows a section of the machine. The revolv- 
ing portion of it consists of a shaft surrounded by a 
massive iron cylinder, bearing on its central portion the 
laminated mass of iron that forms the internal pole 


Hira. 1. 


pieces. The appearance of this part of the machine is 
shown by fig. 3. This iron mass revolves within a pair 
of iron sleeves, which carry the bearings of the 
machine and the magnetising coils, which are thus 
fixed and wound on bobbins on either side of the re- 
volving poles. The end plates of these massive sleeves 
are joined by a cylindrical casing of iron, completely 
shutting in the machine. On the interior of this casing, 
and immediately surrounding the revolving pole pieces, 
is a ring with inwardly pointing poles barely clearing 
the revolving ones. Looped around these poles are the 
armature coils. The magnetising coils of the machine 
are 80 wound as to produce, in the revolving portion, 
consequent poles of the same polarity in each of the 
polar projections. The magnetic circuit extends through 
the internal cylinder and its surrounding sleeves 
through the outer casing, and forms consequent poles 
of opposite polarity to the revolving ones in the polar 
projections that point inward. There is thus no ex- 
ternal field whatever. 

The action of the machine is as follows : The moving 
field poles carried around by the revolution of the core 
piece pass in front of the coils in which the currents 
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are to be induced. The lines of magnetic force from 
these pole pieces cut transversely across the wires on 
the coils, since these lie in the proper direction to be so 
cut, or at least the sides of the coils parallel to the axis 
so lie, and in them are generated impulses of current. 
The direction of the winding and connection is such as 
to make the effect accumulative in the coils, so that if 
the polar projection passes (as in fig. 2) over the centre 
of one coil to that of the next, its lines of force are 


Fie. 2. 


caused to cut the wire lying between these centres. 
Impulses of current would thus be set up in both coils, 
and as the coils are wound each impulse will be super- 
added. The number of inward pointing poles may be, 
as in this case, double that of the outward pointing 
poles ; or it may be the same, when the action becomes 
a simple cutting in succession by the lines of force 
emanating from the polar projection, of one side of a 
coil, or of one side of all the coils taken together, and 
immediately afterward the other side cf the same coil 
or set of coils. 

These actions will be repeated in the coils every time 
a polar projection passes the wire on either side of the 
coil, so that if there be six poles, and the revolution of 
the machine be at the rate of 1,000 turns per minute, 
there would be 6,000 complete alterations of current 
per minute. These actions of induction will be accom- 
plished without reversal of magnetism in the core piece, 
or in the Jaminated ring structure supporting the coils, 
and hysteresis will thus be reduced to a low amount. 
Of course, all cannot be obviated, for the reason that 
there is a changing of the magnetism of the pole pieces 
in any case; but it will be reduced to a quantity far less 
than if the same mass of iron were reversed as usual. 
It isnot necessary then to laminate either the revolving 
or the stationary poles, and it is obvious that the 
machine, although described as a dynamo, is equally 
applicable to the construction of an alternating motor 
that would possess many desirable qualities ; or, by the 
addition of a commutator, be suited to the production 
of continuous currents. 

We think that this description is sufficient to indicate 
the remarkable properties of the new machine, and 
although as yet no details of its efficiency are at hand, 
it certainly appears to be a very simple and effective 
form of generator or motor. The construction is 
especially easy and the winding admirable, since there 
are no moving coils, and therefore no moving contact of 
any sort, the wires to both field and armature being 
simply connected to binding posts. The machine cer- 
tainly is very creditable to Prof. Thomson’s. inventive 
genius, and, unless we much mistake, will soon be heard 
of commercially. 


PROF. THOMSON’S ELECTRIC METER. 


A VERY ingenious application of Prof. Thomson’s 
beautiful experiments in electro-magnetic repulsion by 
alternating current, says the Hlectrical World, is to be 
found in his electric meter, of which a cut is given 
herewith. It is an exceedingly simple contrivance, 
and is as effective practically as it is neat theoretically. 

This meter is a modified form of the motor type that 
measures the current by its direct electro-dynamic 
action, but, as will be seen, possesses some rather in- 
teresting peculiarities. Like most similar devices, it 
registers the readings directly upon dials like a gas- 
meter, and can consequently be read by the consumer 
at any time. This is no small convenience, although 
perhaps somewhat overestimated, for it is no guarantee 
of accuracy. 


a= 
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The arrangement consists, as shown, of a single coil 
of coarse wire wound along a gentle are. This carries 
the main current to be measured. ' Immediately above 
it is a pendulum, mounted on knife edges, and pro- 
vided at its lower edges with a pair of coils of fine wire, 
which are swung inside the solenoid just mentioned. 
The pendulum is prolonged above the knife edges, and 
bears at its upper extremity a light copper sheet, which 
swings in the magnetic field produced by the permanent 
magnets shown. This delicately poised pendulum is 
provided with the apparatus intended for registering 
its oscillations on the dials. The motive power is the 
repulsive force produced by the solenoid on the two 
fine coils of the pendulum. These are alternately con- 
nected as high resistance shunts across the mains of 
supply. The main current is thus forced through the 
actuating solenoid, while a derived current of small 
quantity energises alternately the two coils on the 
pendulum bob, being shifted from one to the other at 
the extremity of the swing by means of the commutator 
attached near the knife edges of the pendulum, Thus 
when current is turned on the meter a steady air line 
is set up, damped considerably by the currents induced 
in the copper sheet at the upper extremity of the 
pendulum and checked at either end of the swing by 
elastic stops. The possibility of using the apparatus 
as an energy meter is obvious, and altogether it seems 
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a very finished and simple apparatus for registering the 
amount of current passing through. It is obvious 
enough that slight modifications will enable it to be 
used for measuring continuous currents also. 


EXPERIMENTS WITH THE SIMS-EDISON 
TORPEDO. 


ON Tuesday, July 15th, an exhibition of the Sims- 
Edison electric torpedo was given at Willetts Point, at 
the entrance of Long Island Sound, in the presence of 


filled with cellulose or cork, in order to resist the 
effects of penetration by shot. In actual trial it has 
been found to be a very difficult object to hit. The 
cable is connected to a dynamo at the station, which 
may be on the shore or in a ship. 

The peculiarities of its action as developed by these 
features may be summarised thus: As the torpedo 
progresses the cable is fed from out its body. The re- 
sult of this is that there is no cable to be dragged 
through the water; the torpedo progresses, but the 
cable remains stationary, so as not to impede its speed. 
As the source of electric power is in the station, there 
is no limit beyond that imposed by the size of the 
cable and electric motor to the power which may be 
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@ numerous gathering of representative naval and army 
men and other guests. We (Scientific American) 
have already described and illustrated the general 
features. of the torpedo in this paper, and we reproduce 
our sectional view of the same in order to recall to our 
readers’ mind its general construction. It consists of 
a cigar-shaped torpedo and motor case, within which 
is stowed away upon a reel from one to two miles of 
controlling cable. The cable is led out through a tube 
running parallel with the axis of the torpedo and boat 
to a point aft of and below the propeller wheel. Above 


the torpedo proper, and rigidly connected thereto, is a . 


float possessing the general outlines of a racing shell, 
and provided with two sighting poles by which its 
course can be observed, The hull, if desired, can be 


transmitted. The active explosive agent is contained 
in the submerged torpedo case, and in advance of the 
bow of the float. It, therefore, is the first portion to, 
come in contact with the hull of aship. The instant 
it touches the hull the motion of the craft will be 
arrested, and the electric instruments on shore will at 
onee testify: to such arrest of its course by the increased 
mechanical strain put upon the motor, which would at 
once affect the current. Finally the raking bow con-. 
nection, which is.seen in the illustrations, enables it to 
give under obstacles. This manceuvre has been sub- 
jected to a severe test, and the action of the torpedo in 
this way has been found to be very perfect. 

. As it was exhibited on Tuesday, it was worked from 
a shore station as shown. The torpedo was lowered 
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in the water and the current turned on from the switch- 
board. At once the craft started into action, and ata 
rapidly increasing rate of speed ran out into the stream. 
Before it stopped it had completed its course of about 
a mile. Under complete control of the operator on 
shore, it emerged from the station, and describing a 
long and circuitous route in the water, returned nearly 
to its starting point. The mile of distance was com- 
pleted in about three minutes, indicating the attain- 
ment of a very high rate of speed. “When in full action 
the hull became nearly buried, while quite a wave was 
thrown from the rapidly advancing bow. In some 
observations it has been noted that the boat went so 
fast 48 to run away from the wave it generated. All 
through its course triangulation observations were 
taken at exact intervals, in order to determine its 
speed. These were in charge of the corps of engineers 
attached to Willets Point. 

The torpedo is built in four sections, which can be 
taken apart or assembled in 15 minutes; none of the 
parts weighs more than 500 pounds. The motor at 
full speed can absorb over 30 horse-power available for 
propulsion. A speed of 22 miles an hour has been 
obtained by it. The charge of 250 to 500 Ib. of high 
explosive is to be exploded electrically by reversing 
the current. The steering is also done electrically 
through the agency of a polarised relay. 

Its operation from a shore station is limited in extent 
by the length of the connecting cable. In the large 
torpedoes this will be two miles. In operation from a 
war ship, it is proposed to run two or more boats along 
a parallel course with the ship and close to it, receiving 
their motive power from the ship’s electric plant. 
Here, as the ship and torpedoes will all progress alike, 
and as the electric plant on board can supply power for 
an indefinite period, the ship and torpedoes can keep 
company for almost any number of miles. When the 
enemy is approached the course of the ship can be 
arrested or its speed can be slackened, and the torpedo 
sent ahead or to either side at high speed, in order to 
destroy the enemy. For fort use a special form of 
casemate with conning tower and other necessary 
features have been planned by the company. There is 
little question that a number of these torpedoes could 
do much to defend New York harbour, at the end of 
the East River, between Willets Point and Fort 
Schuyler, and at the Narrows, from entrance by hostile 
vessels, 


THE ELECTRIC RESISTANCE OF GAS IN 
MAGNETIC FIELDS. 


MY primary investigations with the action of magnetic 
fields upon Geissler tubes, the results of which I had 
the honour to place before the Academy, at the sitting 
of the 12th May, 1890, had yet, writes M. A. Witz 
(Comptes Rendus), to be completed ; in fact, when the 
effects produced by varying the intensity of the field, 
and the position of the tube in relation to the field’s 
lines of force had been studied, it still remained to 
determine the influence which a modification of the 
gas pressure within the tube would exercise. 

_ My experiments were made with the aid of a glass 
cylinder, 2 cms. in diameter, fitted with taps, and as 
well adapted for compression of gas as for rarefication ; 
the discharge took place between two electrodes, the 
cones of which were aluminium. With mercury 
pressure, 0 cm. 6, I obtained a violet tinted dis- 
charge; at 230 cm. the result was a spark, warm, 
brilliant, and sustained, in the form of a flash of fire 
between the points ; and between these two pressures 
the appearances were a combination of spark and dis- 
charge. Now the action of the field, as presented to the 
eye, varies under these different conditions; the dis- 
charge is subject to deviation in obedience to the electro- 
dynamic laws—the spark is not; consequently, when 
the pressure is slight, the action should be considerable ; 
when with a high pressure it would be nil. 


We have now to verify the exactness of these in- 
ferences, and the following are the results obtained :— 


Outside the Field. 


| 
} 


Pressure, Current. Difference of potential. 
em. milliamperes, | volts. 

0-607 5'86 | 976 
32446 4°66 : 2,815 
74610 2°79 4,669 
76029 3°50 5,544 

~ 114°310 2°33 , 8,058 
115°51 2°16 Lgl 8,731 
230°1 | 1:42 12,028 

In a Field of 7,200 Units. 


Current. Difference of potential. 


milliamperes. volts. 
3°91 


| 9,787 

2°75 | 5,857 

2°04 | 4,719 

(2°05 6,919 
1°44 8,097 

1:27 9,487 

0°74 12,539 


With the slight pressure 0 cm. 6, the difference in 
potential was ten times greater ; whereas at 3 kg. pres- 
sure the variation was, so to speak, ni. From this I 
feel justified in concluding that it is only upon the 
electric discharge that the fields have any influence at 
all. ; 
This, which with the Geissler tube is so considerable, 
must then be a peculiarity of the constitution of this 
tube and of the rarefied condition of the gas which it 
encloses, since it is not to be produced with free gases 
unconfined. 

This should result in a previous indication for the 
analysis of the complex phenomena observable in the 
Geissler tubes. The similarity between the effects pro- 
duced with a magnet and by the approach of a metal 
conductor (nay, by approaching the finger even) leads 
me to a fresh explanation of these phenomena. The 
similarity is striking, judged by one example. Thus a 
tube enclosing silicic fluoride gave the following 
results :— 

Outside the Field. 


Difference of potential. 


2,434 volts. 


In proximity with a mass of Iron. 


Current. Difference of potential. 


1:16 milliamperes. 3,185 volts. 
In a field of 11,570 Units. 


Current. Difference of potential. 


0:99 milliampéres. 5,730 volts. 


It is true the effects varied with the nature of the gas, 
the form of the tube, pressure, &c., but they were almost 
always remarked in connection with tubes of sensitive 
condition. The phenomenon was sufficiently general 
to allow of the action of the magnets being attributed 
to a varying in the electric capacity of the Geissler 
tubes. These tubes must constitute, therefore, genuine 
condensers, and their illumination should be the result 
of an oscillatory discharge of a nature similar to that 
of a Leyden jar, the period, T, of which is the function 
of the jar’s capacity, C, and of the coefficient, L, of the 
conductor’s self-induction, the resistance of which is 
assumed to beslight,since T= xrT=27 CL. A vary- 
ing of the capacity, C, would, consequently have the 
effect of modifying the vibratory condition of the gas, 
and be the occasion of the differences observable in the 
luminous phenomena of intense magnetic fields. 


Current. 


1:50 milliamperes. 


Lincoln and Electric Lighting.—The Town Council 
has refused to grant consent to any electric company 
wishing to supply the light, 
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ELECTROLYTIC THEORIES.* 
By Prof. G. F. FITZGERALD, F.R.S. 


ELECTROLYSIS has been explained on two different 
theories by Grotthiis and Clausius. As generally 
received they differ. Grotthiis’s theory, as generally 
given, assumes that the molecules in an electrolyte are 
both polarised and moved by the electric forces within 
the liquid. This seems so far untenable that it would 
appear that double the electric force would double 
both the polarisation and the motion of the molecules, 
and so should produce four times the electrolysis. The 
objection, however, assumes that we know the causes 
resisting the motion, and with proper, and not very 
improbable assumptions as to the resistance to motion 
depending on it and on the polarisation, a linear relation 
between current and electromotive force, 7.¢., obedience 
to Ohm’s law, seems possible. A modification of 
Grotthiis’s hypothesis in the direction of Clausius’s is, 
however, possible, Suppose that when polarised the 
molecules drew one another apart at a rate proportional 
to the polarisation. This at once makes the relation 
between electric force and the decomposition a linear 
one, and so satisfies Ohm’s law in the case of small 
currents. Italso so far agrees with Clausius’s hypothesis 
that it explains electrolysis and double decomposition 
as properties of the same kind. The molecules ina 
liquid will occasionally be arranged by accident in the 
proper polarised condition in a closed circuit for draw- 
ing one another apart; and if the circuit includes 
molecules of different kinds, there will result double 
decomposition. There seem to be very serious diffi- 
culties in supposing that uncombined atoms are for any 
finite time free in the liquid ; and the supposition that 
it is a particular arrangement that is required before 
exchanges take place, and that with this arrangement 
exchanges take place of their own accord, seems to ex- 
plain electrolysis and double decomposition without 
supposing free atoms to exist within the liquid. Ihave 
not assumed Prof. Armstrong’s suggestion that the 
proper arrangement for double decomposition is a 
double molecule ; but it seems a likely hypothesis, and 
one that should be investigated from the chemical 
rather than the physical side. 

There are some other phenomena that have been 
explained upon the supposition that free atoms are 
gadding about in aliquid. Such are the lowering of 
the boiling and freezing points by solution of salts, and 
their effect on osmotic pressure. If dissociated atoms 
are going about in a liquid as in a gas, it seems impos- 
sible but that they must diffuse at different rates ; and 
that this is not observed seems conclusive against the 
hypothesis, no matter what else the hypothesis may 
explain. Consider solution simply. Why does chloride 
of- sodium dissolve in water? There must be some 
strong affinity between the two of a chemical or semi- 
chemical nature to break up the cohesion of the crystal ; 
and it seems reasonable to assume that this same affinity 
keeps the molecules of NaCl moving about among the 
water molecules, so that they diffuse about. Now, if 
the forces drawing them about be independent of the 
nature of the molecule, most of the phenomena ex- 
plained by gaseous laws are explained. Pressure of 
a gas depends, at any temperature, on the number of 
molecules, and not on their kind. This is Avogadru’s 
law, by which molecular weights are calculated ; and 
if the forces drawing a molecule about in a liquid are 
independent of the kind of molecule, the very same 
law of pressure would hold, the pressure forward of 
molecules of different kinds would depend on their 
number only, and in the same way as Avogadro’s law 
would enable molecular weights to be calculated. In 
this connection it is well to state that some bodies may, 
nevertheless, be much better able to produce pressure 
than others, because of their being more easily polarised, 
1.é., turned into an effective direction. A molecule 


* Communicated by the Secretaries of the Electrolysis Com- 
mittee of the British Association, 


which could be easily turned into an effective direction 
would be about twice as effective as a molecule which 
went about ina higgledy-piggledy way ; and one would 
consequently expect electrolytes to produce more, 
nearly double, the osmotic pressure that other bodies 
did. As to the changes of boiling and freezing points, 
they seem explicable by exactly the same hyyothesis. 
The reduction of vapour pressure by molecular affinity 
of dissolved salt would depend only on the number of 
molecules of salt if all salts have the same molecular 
affinity for water; and the same would apply to the 
change in freezing point. Hence all these pheno- 
mena are explained without assuming free atoms 
and they are all explained by what can _ hardly 
avoid being a vera causa, namely, whatever affinities 
they are that cause solution, which latter is an un- 
explaired phenomenon on the dissociation hypothesis. 
That it is reasonable to think that the forces keeping 
the molecules of salt moving about in the water are 
independent of the nature of the salt, appears from 
various considerations. In the first place, these forces 
are in all probability due to the residual affinities of 
the non-metallic elements, These same forces are pro- 
bably the cause of crystallisation. These are old sng- 
gestions. That these residual affinities should be nearly 
the same for different combinations does not seem at 
all unlikely. 

If a rather shaky argument in favour of its likelihood 
on mechanical grounds is desired, the following may 
deserve attention. Suppose a molecule of NaCl, for 
instance, at rest, or nearly so, in a crystal. Subject it 
to this affinity. Its velocity, after it has gone a dis- 
tance, s, will be given by some such relation as fs = 4 
mv?, Now, for the sake of temperature equilibrium, 
with molecules of somewhat similar structure, } mm v* 
must be the same in all. It seems likely that, at least 
approximately, the kinetic energy of motion is propor- 
tional to the total energy, and that this is the same for 
each molecular group; if so, the kinetic energy must 
be approximately the same for different groups. - Now, 
with very dilute solutions s must be nearly the same for 
different molecules, and if so we get that for tempera- 
ture equilibrium / must be independent of the nature 
of the molecule. How this equalisation of / for dif- 
ferent kinds of molecules comes about may be as 
follows. Molecules in a liquid move about among one 
another, but are well within the sphere of one another’s 
attraction, as is evidenced by superficial tension and by 
the tension to which a liquid can be subject. A very 
small change in the distance apart of the molecules 
means, however, a very great change in the forces 
between them, as otherwise they would be extensible 
and compressible like gases. It seems likely, then, 
that when a salt dissolves in a liquid it requires for 
temperature equilibrium that the distances of the mole- 
cules should change by the very small amount required 
in order that f may become the same for all substances. 
This very minute change in distance would not sensibly 
affect 's. 


Electrical Indicator of Explosive Gases,—An appa- 
ratus which indicates with safety the accumulation of 
explosive gases in the atmosphere of rooms is of great 
importance in many trades, and especially for use in 
mining operations and in the transport of coal by ships. 
M. Eduard Stern, of Cologne, has brought. out such an 
apparatus. It consists of an external porous clay cylin- 
der which contains a thin metal membrane capable of 
upward movement. Just above the membrane is a con- 
tact screw. When explosive gases begin to accumulate, 
they pass through the porous cylinder and gradually 
raise the membrane until it comes into contact with 
the screw. This completes an electric circuit and 
sets in operation a set of electric bells. The contact 
screw is very sensitive and may be adjusted to any 
degree, according to' local circumstances. The appa- 
ratus is also applicable as a fire alarm and may be fitted 
in any convenient spot. 
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THE DYNAMO AS A MOTOR. 


THE easy convertibility of a generator into an efficient 
motor was demonstrated lately in a very satisfactory 
manner at the Manningham Silk Mills of Messrs. 
Lister & Co., Limited, Bradford. During the recent 
overhauling of one of the main engines, which worked 
the machines in the batting, shearing and finishing 
departments, it was found that repairs had to be made 
which would take up so much time that unless substi- 
tuted power could be obtained these important depart- 
ments would be stopped, and a number of hands 
would be idle. Asno ordinary or ready means were 
available for this object it was suggested by the elec- 
trician to the firm, Mr. Edwin Preece, that the dynamo 


used for the lighting of this department should be tried ° 


as a motor in place of the engine under repair. Per- 
mission having been granted for this trial, the electri- 
cian, assisted by Messrs. Andrews and Preece, Limited, 
Borough Mills, Bradford, quickly made the necessary 
arrangements, and the dynamo was very shortly at work 
driving the shafting. 

In an article which we published on June 20th, 
describing the installation at the Manningham Mills, it 
was pointed out that one portion of the mills was 
lighted by a “ Preece ” 500 ampére dynamo, driven by 
an independent Robey engine, whilst the other portion 
of the mill was lighted by a similar dynamo, driven by 
a clutch arrangement from the main engine of the mill 
(which was the one broken down). The two systems 
of lighting were, as explained, connected together by 
mains governed at each switchboard by a double 
plug switch, with only one pair of plugs, in order to 
avoid confusion; but under the altered circumstances, 
it was necessary to connect up the plug switch at each 
board, consequently a second pair of plugs had to be 
obtained ; the arrangement was then complete, after 
the ropes from the flywheel had been disconnected 
from the main driving pulley in the shaft. The Robey 
engine was started, driving the dynamo attached to it 
and generating a current which was transmitted to the 
second dynamo by means of the conducting wires and 
the double connection of the switchboards, the second 
dynamo then—its brushes being reversed—became a 
motor, and being clutched on to the main shafting by 
means of its own counter-shaft, produced sufficient 
power to work the various machines required in the 
department. 

The whole arrangement was completed in about an 
hour after the decision had been arrived at, and the 
machinery was started without the slightest hitch 
whatever. The current passing into the motor varied 
from 250 to 500 amperes, according to the different 
loads, at a potential of 115 volts; it was kept running 
for about 36 hours without one single stop or the 
slightest interruption whatever. The remarkable self- 
regulation and regularity of speed under different loads, 
was an agreeable surprise to the principals of the firm, 
who were so well satisfied with the new arrangements 
that in all probability a further development of electri- 
city as a motor may be decided upon. This is, we 
believe, one of the few instances where a dynamo has 
been utilised to take the place of the steam motor which 
usually drove it, and thus enable the operations of the 
factory to be carried on with but the slight delay due 
to the necessary alterations in connection. The whole 
operation reflects credit on those engaged, and demon- 
strates the extraordinary value of the dynamo-electric 
machine, 


KING, BROWN AND CO. v. THE ANGLO- 
AMERICAN BRUSH CORPORATION. 


By 8. ALFRED VARLEY. 


FORMAL notice of appeal to the House of Lords in the 
above case has, I am informed, been given. The judg- 
ment lately delivered in the Court of Appeal not only 
confirms and strengthens that previously given in the 


Court of Sessions, but is so clear and unambiguous that 
I cannot think it possible that the directors of the 
Brush Corporation will have the support of their share- 
holders, generally, in spending more money over liti- 
gation. 

In November, 1887, the suit of Brush v. Crompton 
was compromised, judgment in favour of the plaintiffs 
being agreed to, and licences accepted, and the position 
of the Brush Corporation in respect to compound wind- 
ing was consequently very much strengthened. At this 
stage I intervened, and, with a view to arousing the 
electrical industry to resist the claims so far success- 
fully asserted, I tried the case, journalistically, through 
the medium of the columns of the ELECTRICAL 
REVIEW, in four consecutive articles which appeared in 
December, 1887. .The following passage appears in 
the first article :— 

“In my opinion, the electric light industry has so 
far allowed the Anglo-American Brush Corporation to 
simply walk over the course, and it seems to me the 
industry has acted most short-sightedly in doing so. 
It requires no prescience to foresee, that after the trade 
has acknowledged the claims asserted by the Brush 
Corporation, by submitting to pay royalties, that the 
next step will be to apply for a prolongation of the 
patent on the ground that this valuable invention, due 
to the genius of Brush, has yielded no returns commen- 
surate with the expenditure incurred in developing it. 
And who shall blame them for making such an applica- 
tion, seeing that in the circumstances I have mentioned, 
it would most probably be successful ? ” 

I also analysed and called attention to the very un- 
satisfactory character of the scientific evidence, and the 
publication of my articles resulted in Messrs. King, 
Brown & Co. resisting the Brush Corporation, and this 
firm, instead of waiting the convenience of the Anglo- 
Brush Corporation, took the initiative by themselves, 
commencing proceedings in the Scotch Courts, and after 
being successful in the preliminary skirmishes, on the 
advice of the Court, they took proceedings for the re- 
duction of the Brush patent. 

The case came on for hearing in the Court of Sessions, 
Edinburgh, in November, 1888, the Court deciding in 
favour of the pursuers, with expenses, and this judg- 
ment has been sustained on appeal. 

In my opinion it is simply lamentable, and indicates 
a sad condition on the part of scientific professors, 
to see a physicist so distinguished as Sir William 
Thomson professing to be puzzled and not able to 
understand a plain simple description, which the 
judges had no difficulty whatever in comprehending, 
and doing so after practical evidence had been given 
before the Court by more than one unscientific 
mechanic and apprentice that they had experienced no 
difficulty in understanding the description given in my 
specification. The Court declared the description of 
compound winding given by Brush to be the same as 
that given in my specification, the only difference being 
that I had described it more simply. Now, Sir William 
Thomson and his brother professors did their best to 
persuade the Conrt that the description given in Brush’s 
specification, in which compound winding was de- 
scribed as a “ teazer,” was as plain and understandable, 
as they declared mine to be incomprehensible. 

Now, although there is scarcely any likelihood that 
the judgment given in the Scotch Courts will be re- 
versed by the House of Lords, nevertheless, until it is 
disposed of, it will have a baneful influence on the 
industry, and therefore I would suggest that the in- 
dustry should unite and draw up a pamphlet, giving a 
plain statement of the facts; that they should issue 
this pamphlet in their corporate capacity to the 
members of the Chamber of Commerce, to the 
members of the engineering and scientific societies, 
and also request the press to notice the matter contained 
in the pamphlet. 

In this way,.at a very small pecuniary cost, moral 
pressure would be brought to bear on the directors of 
the Brush Corporation, and the shareholders would, in 
all probability, oppose further useless waste of money 
on litigation. 
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Dictionnaire d’Electricité et de Magnétisme. Premier 
Fascicule, A—Electrolecteur. Avec 284 figures. Par 
JULIEN LEFEVRE, Professeur a 1’Ecole des Sciences 
de Nantes; avec la Collaboration d’Ingenieurs et 
d’Electriciens. Paris: J. B. Bailliére et Fils, 19, 
Rue Hautefeuille. 


It is intended that this dictionary shall appear 
in four parts, the last to be issued before the end 
of the year. The complete set will form a volume 
of 1,100 pages, containing about 1,000 figures. 
Judging from the part now before us, the whole work, 
when complete, will be a very valuable addition to elec- 
trical literature, and will constantly be used for refer- 
ence purposes. The value of the compilation would 
have been considerably increased had it been made 
more universal; thus, for example, under the first 
heading, viz., ‘‘Abonnement,” we have full informa- 
tion given with reference to the subscriptions to the tele- 
phone exchanges in France, but nothing with reference 
to those in other countries. Of course, to have in- 
cluded the latter would have increased the size of the 
work, and it is probably this consideration which 
has limited its scope. The compilers have wisely 
made their descriptions fairly full, 7.e, have not 
sacrificed clearness to brevity ; thus we have accumu- 
lators dealt with in nine closely printed pages, with 
several illustrations. The information given appears 
generally to be fairly accurate ; here and there, how- 
ever, we come across somewhat strange statements, 
as, for instance, when we are informed that to 
measure the insulation resistance of a cable the latter 
is placed in acidulated water; also, that submarine 
cables are wound upon great drums on the ships. 
Electric lighting is dealt with in 49 pages—Messrs. 
Woodhouse and Rawson’s work coming in for a fair 
share of notice ; considering the almost endless sources 
of information there are on this subject, and the con- 
sequent extreme difficulty of condensing the available 
matter, the selection made is very judicious and the 
scope wide. Altogether, the work creates a very 
favourable impression, although it is distinctly written 
(possibly not intentionally) from a French point of 
view. 


Journal of the Institution of Electrical Engineers, 
No. 88. London: E. & F, N. Spon, 125, Strand. 


This number contains the following :— Paper on 
“The Treatment, Regulation, and Control of Electric 
Supply by the Legislature and the Board of Trade,” by 
Major P. Cardew, with discussions on the same.—Com- 
munication from Dr. Oliver Lodge in reference todamage 
to cables by lightning ; this latter has reference to the 
suggestion that condensers and cables are never damaged 
by lightning, and professes to be testimony from Dr. 
A. Muirhead and Mr. Gott to the contrary ; the testimony 
does not appear to be very conclusive as regards cables, 
The usual abstracts, &c., complete the number. 


Crystal Palace Engineering Schovl.—On Saturday 
last the certificates to successful students of the Crystal 
Palace School of Practical Engineering were distri- 
buted by Sir James N. Douglass, F.R.S., Engineer-in- 
Chief to the Corporation of the Trinity House. He 
referred in his address to the increasing attention given 
of late years in this country to technical education as a 
means of enabling young engineers to enter on equal 
terms the competition with other nations. He thought 
the best thing a young man could learn was that com- 
petition would follow him through life. An English- 
man ought never to be afraid of competition, and if he 
did his work faithfully was sure of success in any part 
of the world. The work of the students was exhibited 
in the shops and offices, and as usual was very credit- 
able, including some interesting dynamo work in the 
electrical section. 


NOTES. 


Electric Light in Churches.—Arrangements for the 
complete lighting of the Church of St. Jude, South 
Kensington, by electricity, have just been concluded 
between the Vicar and Churchwardens, and the House- 
to-House Electric Light Supply Company, Limited, of 
Richmond Road, West Brompton. The installation is 
to consist of 275 incandescent lamps of 8 candle-power, 
the existing gas fittings being utilised in nearly every 
instance for the distribution of the light. The nave, 
for example, will be lighted by 144 lamps; 12 lamps to 
each of 12 coronas. The chancel will absorb 66 lamps, 
30 on two standards in front of the altar, and 36 on 
four standards for the choir stalls ; 18 lamps will be 
distributed. on brackets round the galleries, and 28 for 
the lighting of theaisles. There will be 5 lamps within 
and about the organ, one of them being a portable 
lamp, to facilitate tuning operations, &c., without the 
danger involved in the use of matches and of exposed 
gas burners. The remaining lamps go for the lighting 
of the vestry, gallery stairs, &c., &c. The whole 
installation will be completed, connections made with 
the company’s mains, and the current supplied within 
about a month. 


Electric Lighting at Portsmouth,—The new Ports- 
mouth Town Hall, which was declared open with 
befitting ceremony by the Prince and Princess of Wales 
on Saturday, has been temporarily illuminated at night 
by the electric light.. The Admiralty kindly placed the 
services of Mr. Lane, dockyard electrician, at the dis- 
posal of the corporation, and that official and his staff 
brought to bear on the magnificent building three search 
lights of 25,000 C.P. each. The general effect was 
heightened by some interesting experiments in colour. 


Southampton and the Electric Light——At a meeting 
of the Town Council it was resolved to refuse the offer 
of the local electric light company, which wanted £750 
for the licence obtained from the Board of Trade. 


Electric Light at Ikley.—It is said that there isa 
probability of the town authorities adopting the elec- 
tric light. 


Electric Lighting at Sydney.—Electric light plant 
has been erected in the Hotel Metropole for supplying 
700 incandescent lamps. The installation was designed 
throvghout by Drake and Gorham, and the work was 
carried out at Sydney to their instructions and specifi- 
cation by Mr. J. A. Arnot, of the Union Electric Com- 
pany, of Australia. The plant is considered one of 
the finest and most successful hitherto erected in the 
colonies, 


The Tory Island Signal Station.—The London- 
derry Sentinel of the 7th inst., states that the 
opening of the signal station on Tory Island has 
been arranged to take place on the 26th inst., when 
the opening ceremony will be performed by her 
Grace the Duchess of Abercorn, who will send the 
first message to the Queen. The event will be made 
the occasion of an excursion to the island, and the 
steamer Z'histle, of the Laird Line, has been secured 
for the trip. On arriving off Tory, the 7'hiséle will sail 
round the island, enabling the visitors to obtain a good 
view of it, and off the Greenport a floating despatch- 
case, containing the Dachess’s telegram, and those of 
any members of the party who may be desirous of in- 
vesting a shilling for a telegram from the furthest point 
in the Atlantic within the area of the United Kingdom, 
will be dropped overboard, picked up by a boat from 
the island, and taken to the signal station, whence the 
messages will be despatched to their destinations in all 
parts of the kingdom. ‘This will be the first practical 
experiment of Mr. M‘Neill’s scheme for communication 
with passing Atlantic liners which Lloyd’s Committee 
have adopted. 
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Is it Visual Telegraphy ?—In the Hvening Standard 
of the 9th inst. we read the following :—‘‘ Telegrams 
from the Azores state that the continued drought is 
causing great damage to the crops, and creating 
financial and commercial difficulties, in consequence of 
which the inhabitants are protesting against the fresh 
taxes recently imposed.” We fail to see how a tele- 
gram can come through a cable which does not yet 
exist, although so frequently proposed. 


Appointment,—We are informed that our note last 
week to the effect that Mr. A. R. Bennett had been 
appointed engineer-in-chief to the Mutual Telephone 
Company was, at least, premature. Mr. Bennett has 


resigned his post of general manager in Scotland to the 


National Telephone Company, but, so far, has not 
entered into an engagement elsewhere. 


New Primary Battery.—A company is in process of 
formation to manufacture a new primary battery for 
telephonic purposes. 

The E.P.S, Monopoly.—lt has for some time past been 
rumoured in electrical circles that the monopoly held 
for this type of storage battery could be broken down 
by the expenditure of £10,000 in the law courts, and it 
is probable that an attempt will, at no distant date, be 
made to effect this object. 


Electrical Engineering in Melbourne.—O wing to the 
repeated request of students, a class has been formed 
at the Working Men’s College, Melbourne, in electrical 
engineering. Over 90 students have enrolled for the 
first term, and Mr. A. J. Arnot, M.I.E E., late engineer 
in charge of the Grosvenor lighting station, has been 
appointed instructor. 


Cost of Arc Lamp Trimmine.—The manager of an 
American. firm has introduced the system of paying 
lamp trimmers on a piece-work basis. Previously they 
received $2 a day; now they are able, being paid 2 
cents per lamp, to make as much as $65 a month. Each 
man, on the new basis, looks after, on an average, 100 
lamps a day. 


An Are Cigar Lighter.—An interesting novelty has 
been made by an American firm for cigar lighting. It 
consists of a small are lamp, the mechanism of which 
is hidden. By pressing a button the arc is started, and 
the mere application of the cigar lights it uniformly. 
The lamp consumes only half an ampére at an E.M.F. 
of 50 volts. The cost, it is claimed, does not exceed 
8d. a month. It can be readily transformed into a 
table lamp by the addition of an ornamental shade. 


The Work of Street Cars.—Recently compiled figures 
show that there are in America and Canada nearly 
9,000 miles of street car track. Out of this number 
about 6,000 miles are worked by horses, and 2,000 by 
electricity. This is a wonderful percentage when we 
consider that electric cars have only been working 
about five years. 


Gas Engine Wanted.—The clerk of the Cockermouth 
Local Board requires an estimate for furnishing and 
fixing a gas engine for raising water. Particulars on 
application to Messrs. Pickering and Crompton, civil 
engineers, Whitehaven. 


Edinburgh Exhibition Awards,—It has been decided 
by the Executive Council of the exhibition that no 
awards will be made in the electrical section. 


City and Guilds Institute.——On referring to the ad- 
vertisement, page 12 of supplement, our readers will 
find the programme for the session 1890-91. The 
entrance examinations will take place on September 
22nd to 24th for the Central Institution, and on Septem- 
ber 30th for the day department of the Technical 
College, Finsbury. Full particulars may be obtained 
at the office of the Institute. 


Electricity in Fulham.—The vestry has refused the 
application of Mr. S. Morse, on behalf of the Chelsea 
Electricity Supply Company, for permission to run 
electrical trams through Fulham. 


Correction.—In the portion of the Institution paper, 
“The Working Efficiency of. Secondary Cells,” pub- 
lished last week, the following corrections should be 
made: Page 167, first col., 5 lines from the bottom, for 
0:045 ohm, read 0:0045 ohm ; second col., 2nd line, for 
0-11, read 0:011 ohm ; 3 lines from bottom, 0:038, read 
0:0038 ohm ; page 168, 2nd line, first column, 0°09, read 
0:009 ohm. 


German Telegraph Employés and Uniforms.—The 
German Emperor has now, by a recent warrant, given a 
special uniform to the ladies employed by the Admini- 
stration of Posts, Telegraphs, and Telephones. Hence- 
forth these ladies will have to wear a knitted blue jersey 
with orange yellow collar—similar to the officers of 
German dragoons—with metal buttons and ornaments. 
The Berlinese who have seen the innovation, find the 
effect charming; but the unhappy young women, it 
appears, do not feel any goodwill for Herr von Stephan, 
the Postal Secretary of State, for the new attractions 
which he has procured for them. Probably, as every- 
thing German is just now so popular in England, from 
the Pickelhaube downwards, we shall soon have our 
telegraph employés put into “ uniform.” 


Foreign Trade.—The exports during July of tele- 
graphic wires and apparatus connected therewith, 
amounted to £56,575, as compared with £32,909 in 
July last year, and £21,571 in July, 1888. For the 
seven months ended -3lst July, the figures were 
£778,287 in 1890, £609,365 in 1889, and £265,784 in 
1888. The value of the imports of copper ore for the 
month was £62,702 this year, £87,530 in 1889, and 
£135,692 in 1888; regulus and precipitate, £347,775 
this year, £312,492 in 1889, and £404,495 in 1888 ; 
while unwrought and part wrought copper amounted 
to £347,775, £312,492, and £404,495 respectively. The 
imports of caoutchouc were £159,209, £131,883, and 
£117,363, and of gutta-percha £43,657, £47,531, and 
£7,623. 


Tramway in Lombardy,—Some time ago a project 
for an electric tramway between Lodi and Chignole 
was brought forward, but owing to the high initial 
expenditure required, the scheme was left in abeyance. 
Mr. Pietro Zoneada has revived the project and pro- 
poses to reduce the amount of capital necessary so that 
the tramway may be built. A company is shortly to 
be formed to construct the line which will be the 
second in Italy. 


Woodhouse and Rawson United, Limited,— The 
contract department of the above firm held its annual 
excursion on Saturday, August 2nd, when a most en- 
joyable day was spent, Brighton being the scene of 
revelry. . After dinner, everyone was pleased to hear, 
from the chairman, of the rapid strides the department 
had made during the past year and musical honours 
were accorded to the healths of Messrs. Reginald J. 
Jones and B, Thomas, their energetic engineers. 


Deeper and Deeper Still—A subterranean LHiffel 
Tower for London is the discovery of a Florentine 
journal, according to which, a company has been formed 
in London to construct a huge shaft bored to the depth 
of 1,500 feet, with lifts, platforms, and restaurants at 
various depths, and geological collections showing the 
points of the various strata traversed. It will be 
lighted by electricity, and will have “a scientific as 
well as a merely recreative purpose.” 


Re The International Cable Company, Limited.— 
Mr. Justice Stirling has fixed Thursday, the 21st. inst., 
at 12 0’clock, at his Chambers, Royal Courts, Strand, 
W.C., as the time and place for the appointment of an 
official liquidator of the company. 
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Dissolution of Partnership—The partnership be- 
tween Messrs. Jno. Shaw, Thomas Connolly and 
William Speakman (Shaw & Connolly), electrical engi- 
neers at the Newton Electrical Engineering Works, 
Newton Heath, Manchester, has been dissolved by 
mutual consent from the 5th inst. 


Electric Belts,—It is almost a hopeless job to try and 
educate the daily press to such a point that they will 
decline to insert the advertisements of the purveyors 
of electric belts and similar appliances, but better 
things are to be expected of a journal which professes 
to be of a quasi-scientific nature. Yet, week by week, 
a contemporary inserts the announcements that Har- 
ness’s belt is “a safeguard against rheumatic and 
nervous affections, liver and kidney diseases, and 
ladies’ ailments,” and possibly, also, corns, the potato 
disease, cholera morbus, scarlet fever, housemaid’s 
knee, and all the ills that flesh is heir to. We should 
be glad if some explanation of the circumstances were 
given, and to learn whether our contemporary is pre- 
pared to assert a belief in the statements put forward. 


The Edison Phonographic Toy and Automaton Com- 
pany, Limited,—The following has been issued by the 
secretary to applicants for shares :—“ I am instructed 
by the Board to inform you that questions having 
arisen as to the ownership of certain of the patent rights 
proposed to be acquired by this company, the directors 
have decided that at present it is undesirable to make 
any allotment of shares. Kindly, therefore, send in 
the banker’s receipt for the amount paid by you on 
application, and I will forward you cheque for the 
amount paid by you per return of post.” 


Peculiar Accident in Edinburgh,—On Monday night a 
newsboy accidentally fell from the top of an electric 
lamp-post at the foot of the Waverley Steps, and was 
picked up insensible. He was taken to the Royal In- 
firmary, where it was found that his skull was so severely 
fractured that his recovery is considered rather doubt- 
ful. By some of those who witnessed the accident it is 
supposed that on climbing to the top of the post—a 
height of about 14 feet—the boy came in contact with 
the electric current, and was really flung to the ground 
by the severity of the shock. This, at all events, is 
clear, that his fall broke the wire or cable, and left the 
entire Waverley Station in darkness, so far as the 
electric light was concerned. Men had to be summoned 
to light the station gas-lamps. 


Electric Traction, —A minute of the Tramways 
Committee of the Glasgow Town Council states that a 
letter had been received from the Electric Tramcar 
Syndicate, Limited, bringing under the notice of the 
committee their system of electric traction. Considera- 
tion of the matter has been postponed. 


The Gaulard Monument.—The monument recently 
erected at Lanzo, Italy, to M. Gaulard, by the Societa 
Elettricita Italiano, of Milan, was inaugurated on the 
3rd of the current month. 


Fareham Electric Lighting Poles,—The Grand Jury 
at Winchester Assizes returned a true bill against the 
Fareham Electric Light Company, the contractors, and 
three other persons, charging them with committing a 
nuisance in erecting poles. On behalf of the prosecu- 
tion, application was made to Mr. Justice Mathew, 
in accordance with the usual practice in such cases, for 
an order that the case should stand over to the next 
Assizes, to give the defendants an opportunity of plead- 
ing to the indictment. 


Telegraphy in San Salvador,—A Consular report 
states that there is now a total of 89 telegraph offices in 
San Salvador, with about 1,467 miles of wire. The 
telegraph service, in general, is satisfactory. The rate 
for an inland message, or one to any of the four sister 
republics, consisting of five words, and not including 
the address and name of sender, costs 1 real 12} ¢., or 
about 44d. 
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Telephones in San Salvador.—The same authority 
announces that the telephone service of San Salvador 
has a wire mileage to the extent of some eighty leagues, 
and when the lines in construction are completed, it is 
computed that there will then be wire employed ex- 
tending to 110 leagues. Private telephones in use 
number 111, whilst in the Government service 48 are 
employed. h 


Cable Testing.—There has just come to hand a letter 
on this subject from Mr. H. Cathbert Hall, which will 
receive the attention it deserves in our next issue. 


A Real Electrical Locomotive.—Says the Victorian 
Electrical and Telegraphic Journal :—* The following 
graphic description of a locomotive charged to a high 
tension with electricity has been brought before our 
notice :—‘ When the engine commenced to blow off, 
the engine seemed to be charged with electricity to such 
an extent that it was as much as I could do to hold the 
lever, and if ever I put my hand on the iron bucket 
and touched the lever with the other hand, the sparks 
seemed to come out of the tips of my fingers. It would 
even give a shock through the clothes when in contact 
with the lever wheel.’ This last statement is, we think, 
slightly overdrawn, and further particulars of the 
thinness and texture of the interposing garments would 
be acceptable. The phenomenon is not novel, but any 
accounts from eye-witnesses would doubtless prove in- 
teresting to our readers, who may try and solve its 
probable cause.” 


Increasing Locomotive Traction.—On June 16th, 
Mr. C. Selden, telegraph superintendent of the Balt. 
and Ohio R.R., read a paper before the Railway Tele- 
graph Superintendents’ Convention, Niagara Falls, on 
“ Increasing Locomotive Traction by the use of Elec- 
tricity.” In this we read “efforts were made some 15 
years ago, by an Englishman named Wederman, to 
overcome the non-adhesion by winding the spokes of 
the driving wheels with wire, thus making a magnet 
of the wheel, with the view of, by magnetism, 
attracting the wheel to the rail, thus increasing 
the friction, and thereby the adhesion to the rail 
of the locomotive. Having but a primary battery, 
the results were so slight~as not to be appreciable.”’ 
Mr. Selden is grievously in error; the so-called 
Englishman was a German named Werdermann ; 
the wire was not wound on the spokes of the 
driving wheel, for the wheel was made hollow and 
divided into two separate halves, the wire being coiled 
inside on the axle ; and instead of a primary battery, Mr. 
Werdermann used a very powerful Gramme machine. 
The result, however, of his experiments showed that a 
pull of half a ton would detach the rail from the wheel, 
so the idea of using magnetism to increase adhesion, to 
any useful extent, was abandoned. 


American Promptness.—Apropos of the great fire, 
involving a loss of $125,000, which took place in the 
Western Union Building, New York, on Friday, July 
18th, Electric Power remarks :—‘“ The astonishing 
recuperative power of American business men was 
never better shown than in this fire. In less than a 
week from the time of the fire, everything was again 
in perfect running order, and the immense business 
of the company was handled with accuracy and 
promptness.” 


China and Japan Telegraphs.——The Hong-Kong 
Chamber of Commerce, and other Chambers in China 
and Japan, have presented a petition to the Queen in 
Opposition to the ratification of the pending Conven- 
tion between the Chinese Government and the Hastern 
Telegraph Company and the Eastern Extension, Austra- 
lasia and China Telegraph Company, Limited. The 
petition complains that the Convention has for its object 
the monopoly of telegraph business between China and 
the outer world, and that the continuance of present 
extreme rates for the transmission of messages must 
prove detrimental to commercial and other interests 
generally. 
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The Compound Winding Case.—The Anglo-American 
Brush Corporation has intimated that it will appeal to 
the House of Lords. What good can come ont of this 
is better known to the Corporation than to us. 


The Central Station Companion.—A combination 
instrument, called ‘The Central Station Companion,” 
has just been invented by Mr. H. J. Dowsing and Mr. 
A. A, Day, the leading features of which are its com- 
pact form and simple arrangement, qualities which are 
greatly to be recommended. The “Central Station 
Companion,” as usually made, is of the following di- 
mensions, viz.: 6 inches by 8 inches by 4 inches, and 
contains :—l. An ordinary detector or galvanometer. 
2. A Wheatstone bridge to measure from ‘05 to 50 ohms. 
3. A standard ohm. 4.A variable resistance or rheostat. 
5. A set of four small accumulators for giving a light 
when testing. 6. Necessary switches, connections, con- 
tacts, &c. If required, a 10-ohm standard coil can be 
inserted to increase the readings tenfold. An essential 


feature of “The Central Station Companion ” is its sim- 
plicity. Any workman can use it, and as there are no 
loose keys, complicated coils, or calculations to make, 
mistakes cannot occur. To use as a detector, the ends 
of the circuit must be connected to the two end termi- 
nals, and the key pressed, when the battery and galva- 
nometer are put into circuit. To use the Wheatstone 
bridge, all that has to. be done is to insert the resistance 
to be measured between two of the terminals and turn 
the knob in front (which inserts more or less resistance), 
while pressing keys until there is no deflection in the 
galvanometer. Then read the actual resistance from 
the scale. As above stated, there are no calculations 
required, and the resistance in ohms is read off direct. 
With a little adaptation the instrument can be used as 
a potentiometer, or for comparison of potentials, by 
Poggendorff’s method. The incandescent lamp is a 
useful addition to the testing set, and makes the instru- 
ment useful as a portable lamp, and the battery can 
readily be charged at any of the stations where low 
tension continuous currents are in use. If, however, 
it is preferred, a special form of Leclanché can be fitted 
which will run asmall lamp for a few minutes, giving 
ample time to muke intermittent tests. It is an im- 
portant point in connection with this testing apparatus 
that it can be made to measure higher or lower resist- 
ances as required for special purposes. The scales can 
be given a large range uf reading at avy desired point, 


so that accuracy may be assured. Perhaps the greatest 
argument in favour of the “Companion,” beyond its 
compactness and portability, is its low price. One of 
the ordinary size can be obtained at about half the 
cost of the cheapest form of a Wheatstone bridge. 


NEW COMPANY REGISTERED. 


Atlas Engine Company, Limited.—Capital £12,000, 
in £1 shares. Objects: To acquire as a going concern 
the Atlas Engine Company, at Poole, Dorset, and to 
carry on the business of engineers, electricians, electric 
light contractors, dynamo manufacturers, &c. Signa- 
tories (with 1 share each): E. Sparshott West Field, 
Peter Gotto, both of Poole ; C. Lamb Gotto, 54, Oxford 
Street; J. Foster Penny, 8, Trafalgar Square, 
Brompton ; A. Brunel Armitage, 5, New Broad Street ; 
H. G. Gotto, 54, Oxford Street ; J. Haynes, 92, Tufnell 
Park Road. In lieu of a board of directors, the 
management is vested in the two first subscribers, who 
are appointed managing directors, and will each be 
entitled to a monthly salary of £12 for the first three 
years, subsequently to be increased as the company in 
general meeting may determine. Qualification, 500 
shares. Registered 9th inst. by Walter Deverell and 
Co., 5, New Square, Lincoln’s Inn. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electric Traction Company, Limited,—At an extra- 
ordinary general meeting of this company, held at 35, 
New Broad Street, on the Ist ult., it was resolved to 
wind up voluntarily, Mr. G. A. Redford being appointed 
liquidator, with authority to dispose of the company’s 
property to the General Electric Power and Traction 
Company, Limited, as agreed to by a contract of 23rd 
May, 1890, between this company of the first part, 
Moritz Immisch & Co. of the second part, and the 
General Electric Power and Traction Company, Limited, 
of the third part.. The resolutions were confirmed on 
the 23rd ult., and were duly filed on the 6th inst. 


' Mutual Telephone Company, Limited.,—The nominal 
capital of this company has been increased to £250,000 
in £10 shares, beyond the registered capital of £100,000, 
in accordance with the resolution passed in general 
meeting on the 2Ist ult. The notification to the 
Registrar of Joint Stock Companies of such increase 
was filed on the 7th inst. 


Byng Telephone Company, Limited.—At an extra- 
ordinary general meeting of this company, held at St. 
Nicholas Chambers, Newcastle-on-Tyne, on the 2nd 
ult., it was resolved to wind up voluntarily, and that 
Mr. John Philip Spencer, of 48, Collingwood Street, 
Newcastle-on-Tyne, be appointed liquidator. The re- 
solution was confirmed on the 18th ult., and was duly 
filed on the 5th inst. 

The annual return of the company, made up to the 
30th April, was filed on the 5th May. The nominal 
capital is £5,000 in £10 shares ; 207 shares have been 
taken up, and £8 per share has been called and paid 
thereon, the paid-up capital thus being £1,656. 


Electric Meter Company, Limited.—The statutory 
return of this company, made up to the Ist inst., was 
filed on the 2nd inst. The nominal capital is £50,000 
in £10 shares; 2,007 shares are taken up, 2,000 of 
which are considered as fully paid. Upon the remain- 
ing 7 shares the full amount has been called, but 
remains unpaid. Registered office, 25, Cullege Hill. 


Durand Electric Petroleum Gas Engine Manu- 
facturing Company, Limited.—The statutory return of 
this company, made up to the 29th ult., was filed on 
the 2nd inst.. The nominal capital is £100,000, in £5 
shares. 1,907 shares are taken up, and of these, 1,900 
are considered as fully paid. Upon seven shares the 
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full amount has been called, but remains unpaid. 
Registered office, 175, Strand. 


Crompton and Company, Limited.— The annual 
return of this company. made up to the 4th inst., was 
filed on the 8th inst. The nominal capital is £140,000, 
divided into 20,000 preference, and 8,000 ordinary 
shares of £5 each, the whole of which are taken up. 
Upon 20,000 shares the full amount has been called, the 
calls paid amounting to £99,980, and unpaid to £20. 
The remaining 8,000 are considered to be fully paid. 


Elmore’s Wire Manufacturing Company, Limited.— 
The statutory return of this company, made up to the 
28th ult., was filed on the 7th inst. The nominal 
capital is £300,020, divided into 150,000 ordinary and 
10 founders’ shares of £2 each. The shares are 64,333 
ordinary and 10 founders’. Upon the former £1 per 
share has been called, and upon the latter the full 
amount. The calls paid amount to £55,6%1 5s., and un- 
paid to £8,671 15s. Registered office, 20, Bucklersbury, 
E.C. 


CITY NOTES, REPORTS, MEETINGS, &c. 


Maxim-Weston Electric Company, Limited, 


Aw extraordinary general meeting of shareholders, of whom 
some fifty were present, was held at Winchester House on 
Thursday last, when the following resolution was moved by the 
Chairman, Mr. J. B. Gooding, seconded by Mr. Couchman :— 
That it has been proved to the satisfaction of the meeting that 
the company cannot by reason of its liabilities continue its 
business, and that it is advisable to wind up the same; and, ac- 
cordingly, that the company be wound up voluntarily. 

The Chairman said, in his opinion, the present board of directors 
was not in any way responsible for the disastrous state of the 
company’s affairs. The company had been started under very un- 
favourable conditions. It started with a nominal capital of some 
forty or fifty thousand pounds, of which only fourteen thousand 
was subscribed. They were acquainted with the manner in which 
it had been spent; the company was now practically without re- 
sources and the directors felt compelled to ask them to pass the 
resolution before them. A meeting had been held to ascertain the 
feeling of the shareholders with regard to subscribing any more 
money to keep the company going. Although some £1,500 pounds 
had been promised by way of debentures, that was not nearly 
sufficient to admit of the concern being carried on. Before sub- 
mitting the resolution he read a few figures connected with the 
working of the business during the pastsix months. The company 
had on January Ist, roughly, £5,000 in hand; it had since re- 
ceived on account of shares £30; fur transfer fees £5; bank 
interest on deposit £13 10s.; a loan of £50; on accounts collected 
and for work done £1,200, making a total of £1,303 4s. 5d., or a 
gross amount of £5,700. The company had paid for directors’ 
fees £148; salaries £467; wages £336; rates and taxes and rent 
£220; gas account £106; travelling expenses £28 4s. 4d.; petty 
cash £125; trade accounts £2,255; liquidation costs and other 
expenses incidental to legal proceedings £970; making a total of 
£4,658. That left a balance of £1,031, of which £1,000 lay in the 
bank to the credit of the liquidators of the old company. The 
company’s present liabilities amounted to £256 ; cash in hand and 
accounts to be collected to £74, and as assets to be received from 
St. Margaret’s Mansions—but whether recoverable remained to be 
seen—£300. So that although the company’s affairs were ina 
very bad state it would go to the wall without taking anybody 
there, i.e., it would discharge its liabilities, The directors 
had received one or two very encouraging letters from share- 
holders, but the result of the last meeting had been so unsatisfac- 
tory that they had thought fit to draw up the resolution which 
was now before the meeting. In reply toa shareholder, he further 
stated that the action against Mr. Watt was still pending; the 
solicitor thought it more than likely to be completed within the 
present year, after the vacations. With regard to the position of 
the company with reference to the liquidators of the old company, 
the property of the present company had not yet been assigned to 
it by the old liquidators. The present position was this: any 
assets realised by the sale of the company’s property, would, the 
directors had been informed by the solicitor, be required by the 
liquidators of the old company to be deposited at the bank pending 
Mr. Watt’s action. He, the chairman, could not altogether re- 
concile that with the statements and actions of the old liquidators 
in the past. The directors were told in the first instance that 
£1,000 would cover everything, next that £2,000 was required, 
and now they were told that a liquidator of the new company 
selling any of the company’s effects would be unable to touch one 
farthing of the proceeds. So the company was practically at the 
mercy of the liquidators of the old company, and he, the speaker, 
could not congratulate the shareholders on occupying that posi- 
tion. He for one did not feel at all comfortable. ; 


A Shareholder : Who is responsible for that state of affairs. 

The Chairman: I should say the solicitors of the present com- 
pany, because they did not require the old liquidators to assign. 

The Solicitor: That is not the fact. This company has every- 
thing it is entitled to. What is there that it has not had beyond 
some four or five thousand pounds that can be realised by selling 
the company’s effects ? The chairman altogether fails to recognise 
that the interests of the old liquidators and of the present company 
are identical. Anything they may recover will be for this com- 
pany’s benefit; but very naturally they say “ We are making 
ourselves personally responsible for costs and liabilities, and 
therefore the new company must indemnify us in case we lose.” 
Is not that right and proper ? 

Several Shareholders: Yes. 

The Chairman: I certainly think the solicitors should, in the 
interest of the present shareholders, have seen that the property 
was legally assigned. 

A Shareholder: Surely when the new company was formed, its 
relation to the liquidators of the old company was defined by some 
contract or agreement, and surely the directors of the new com- 
pany would have seen that that contract was so framed as not to 
place them entirely at the mercy of the old liquidators. 

The Chairman: Some months ago I called attention to the fact 
that the liquidators declined to convey the property of the com- 
pany. I now believe that this was through an oversight on their 
part. ButI say in the interests of this company the solicitors 
should have seen that the property was actually assigned. Your 
liquidators cannot touch one farthing of the assets as matters 
stand. The identity of interest spoken of by the solicitor is only 
apparent. We have ceased to require the services of the old 
liquidators, and, speaking as a shareholder, Iam not satisfied to 
let them have their own way. With one exception, I have no 
confidence in them at all. : 

The same Shareholder: When the new company was formed 
there must have been as part of the reconstruction scheme, a 
contract that the liquidators should on some terms or other convey 
the property to the new company. 

The Solicitor: There was a contract to convey subject to the 
liquidators’ claim to be indemnified for any responsibility in- 
curred by them. Why should they have taken upon themselves 
these liabilities for the benefit of the new company without an 
indemnity. I repeat their interests and yours are identical, and 
I am astonished at what has fallen from the chairman. It is not 
true that I have not called the attention of this company to the 
fact that, as yet, there has been no assignment. 

The same Shareholder: If there was no proper contract of a 
kind to prevent the new company from being placed entirely at 
the mercy of the old liquidators, some one ought to be held 
responsible. If you pass this resolution you should be careful 
whom you appoint as liquidator, 

The Chairman: theesolicitor says this contract to assign exists 
under certain conditions. We say we have fulfilled those condi- 
tions. Now the solicitor tells us that, no matter what may be 
sold, the liquidators will not allow one penny to go out until 
Watt’s action is decided. Therefore, pending that decision, we 
have nothing. The solicitor of the company should have insisted 
on the property of the old company being conveyed to us. In 
reply to a shareholder, the chairman said that they would have a 
larger sum to pay for legal expenses than the sum mentioned 
above, before the affair was concluded. He also said the company 
had had to abandon its contracts owing to want.of ready money. 
The directors might have obtained credit, but had not seen their 
way to incur fresh liabilities. The company had just sufficient to 
pay its present debts. 

Mr. Marks: Iam surprised to hear the chairman say that the 
old liquidators will not consent. to see a sixpence worth of the 
company’s property parted with unless the funds pass through their 
hands. The liquidators were called upon by the shareholders to 
prosecute the action against Mr. Watt. It makes no difference to 
the company whether the property has or has not been assigned. 
The liquidators of the old company made an agreement with the 
new company, by which the new company undertook to indemnify 
the liquidators for any costs incurred in the action against Watt, 
and the assets of the old company, and also of the new company, 
were made liable for any sums paid by the liquidators in the 
action. The property has not been assigned simply because there 
was no need; but had they done so, the liquidators would have 
taken care that the new company deposited such a sum as would 
cover any costs incurred in the action. As one of them, I have no 
objection to the assignment. (To the solicitor): You would be 
satisfied to advise the liquidators that they would be perfectly 
secure if £1,000 were placed to their credit ? 

The solicitor assented. 

The Chairman: At the last meeting of the board, the solicitor 
said that no matter what the present company or its liquidators 
might sell, the old liquidators would not allow any of the money 
to be spent. | 

The Solicitor: What I said was, that the liquidators would 
naturally require the liquidators of this company to indemnify 
them in the action agaist Watt. 

Mr. Marks: We are prepared at this moment to execute the 
eae arts subject to something further being placed to our 
credit. 

Mr. Hodgson, a director: The dynamos we possess are very 
good of their kind, but an electrical company to succeed must 
progress, instead of like their late managers being content to 
consider themselves the best electrical company in the world and 
allowing some of the patents to lapse. The company has still a 
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very fine plant, and with proper prudence we might yet undertake 
small installations, only the money we have obtained has been so 
insufficient as to oblige us to go into liquidation. The dynamos 
are worth a thousand or two. 

The Chairman: You will receive not one farthing if this com- 
pany goes into liquidation. To carry on the works you require a 
capital of £100,000 at least. By confining your operations to 
lighting and private installations there is, I think, still a legiti- 
mate business to be done with a small capital. 

A Shareholder: Whatever liabilities this company may incur 
we have sufficient assets to liquidate them ? 

' The Chairman : Most certainly. 

Mr. Marks: Your liabilities amount to about £300. 

The Chairman: Yes. 

-'Mr. Marks: And you estimate the value of the plant at your 
works at about £7,000 as a going concern ? 

The Chairman: Yes. 

Mr. Marks: Don’t you think the sense of the meeting ought to 
be taken as to reconstruction ? No doubt there is a gigantic field 
of work open to competition for a considerable time. 

A Shareholder : We have let everything go to the wall. 

The Chairman: I am willing to admit that as much has not 
been ‘done as ought to have been. But we have been employing 
travellers ; and we have erected a private installation in Ireland 
which is giving satisfaction and is a splendid advertisement. . But 
we have no capital to go on with. 

A Shareholder: Ido not see that it has been satisfactorily 
proved that we cannot continue our business. You say you have 
no liabilities beyond £300 except Watt’s action, and you say you 
have £7,000 worth of plant. Jes 

The Chairman: I cannot conceal the fact that each one of the 
directors has already lent money to enable the company to pay its 
weekly wages. It is true we have been repaid but in a very hap- 
hazard manner. No doubt in the coming winter an enormous 
amount of lighting will be done. 

A Shareholder : Is it not true that some important contracts have 
been lost by us simply because it was expected the company 
would come to grief? The Aquarium for instance ? 

The Chairman: The Aquarium is still open. The step which 
is embodied in the resolution now before you has not been taken 
hurriedly or rashly. We called a private meeting of shareholders 
but they never came. 

A Shareholder: I have heard a rumour that if the meeting 
does not come to any resolution to-day, a petition for winding up 
the company will be presented to the Court to-morrow. 

Mr. Hodgson: If we had £3,000 we could do a lot of work an 
I would personally see that the money was not wasted. 

The Chairman : I have always said that the works were a clog 
upon our action, having no capital. 

Mr. Marks: I beg to move an amendment that this meeting 
adjourn for a fortnight, and that in the meastime the board invite 
a certain number of the largest shareholders to confer as toa 
basis for a reconstruction scheme. I know as a fact the company 
has lost a good many lighting contracts owing to its not heing in 
a position to take them in hand, the Royal Military Exhibition at 
Chelsea, the Waterloo Panorama, for instance. But you have 
laid foundations for securing many such contracts in the future, 
and I cannot help thinking that if the shareholders are invited to 
find funds for a solid reconstruction scheme, you would yet have a 
future before you. 

The Chairman : Gentlemen who support the amendment should 
hand over their cheques for a sufficient sum to meet our present 
liabilities, viz., £300, or we shall be served with writs, and petitions 
will be filed. 

A Shareholder : I cannot see how you are going to induce share- 
holders to find fresh money. £14,000 has already been frittered 
away at the rate of £1,000 a month and no trading has been done 
for it. I am prepared to support a scheme for reconstruction if 


Mr. Marks will consent to become liquidator, associating himself. 


with Messrs. Hodgson and Couchman. 

The resolution to voluntarily wind up the company was then 
put and carried. 

An attempt was made, and failed, to bring in an outsider, Mr. 
Newson Smith, as liquidator, and Messrs. Marks and Hodgson 
were ultimately appointed. The proceedings then terminated. 


The City and South London Railway Company. 


Tue directors’ report was laid before the shareholders in meeting 
at Winchester House, on the 12th inst. at noon, Mr. J. Grey-Mott 
presiding. 

The Chairman said they would recollect that at the time of 
their last meeting the Stockwell Tunnel was incomplete, but was 
being steadily driven through a strata of wet gravel. That had 
now been completed without any mishap, and since the whole of 
the tunnels were now finished, the shareholders might accord their 
best thanks to the engineers and contractors for the exceptionally 
successful way in which they had carried out a work of exceptional 
difficulty. He believed there was hardly a record anywhere of so 
long a tunnel being driven with so little loss of life or accident. 
The completion of the tunnel had been followed by the completion 
of the permanent way through it; the electrical main cable had 
also been completed in both tunnels, as also the service of the 
conductor, by which electricity was conveyed to the locomotives. 
The lifts had taken a much longer time to construct than had 
been anticipated; by Sir William Armstrong’s firm, and this had 


. necessarily caused some delay in the final completion of many of 


the works connected with the stations and approaches. They 
were now, however, making very satisfactory progress. The 
underground stations were practically all completed, and those 
above ground were very nearly so. Arrangements for lighting 
them electrically with light taken from the ordinary conductors 
used for lighting the town had been temporarily abandoned, it. 
having been found that taking the light in that way would in- 
volve certain fluctuations, and also it would consume a consider- 
able amount of power which the directors were unwilling for the 
moment to take from the general propelling power. They had, 
therefore, thought best to make provisional arrangements for 
lighting the stations with gas. These and also the signalling 
arrangements were nearly complete. At the depdt there were 
three hydraulic engines for compressing the water by which the 
lifts would be worked ; they had been tested, as also had been the 
pipes and accumulators, and were in good working order. There 
were three very powerful vertical engines for driving the electrical 
current dynamos ; one of them had already been worked with one 
dynamo with very satisfactory results, and the second vertical 
engine and dynamo would, he believed, be worked for the first 
time that day.. The third, which was held in reserve, was also 
completed, or nearly so, and he believed that in the course of the 
next two or three weeks the whole of the electrical plant would 
be in working order. The engine and carriage sheds had been 
roofed in, and were in other respects ready for use. So that the 
shareholders would see that the great bulk of the work had been 
completed. A great deal of the rolling stock was ready ; some engines 
were on thespot, and, he was happy to say, the engines and carriages 
had been run the whole length of the line with electrical power at 
a greater speed than was actually required for the service of the line. 
They had therefore no cause to doubt that in a very short time 
the railway would be open, and, as regards the working, they had 
every reason, judging by the experimental trials which had taken 
place, to anticipate that there would be no difficulty on that score. 
The directors were now making arrangements for a working staff, 
and, of course, being perfectly new, it would be necessary that the 
staff should be given an opportunity to become acquainted with 
their duties, and therefore the line would be worked for a short 
time before being thrown open to the public, and, in fact, the 
engine-drivers were already practising their duties. Thus the 
risk of failure afterwards would be avoided. He would be very 
sorry to commit himself to a date after the delay which had 
already taken place, and he would therefore only express the hope 
that by the end of next month the line would be in a condition to 
be opened. The Bill for extending it to Clapham had received 
the royal assert and the name of the company had been changed 
to that of the City and South London Railway Company. The 
directors proposed at a special meeting, following the practice of all 
railway companies, to create the capital authorised by the Act, but 
they had no intention to make the extension until the line should 
be in proper working order. Referring to the Central London Rail- 
way Bill, he said that it had somewhat departed from the principles 
upon which they of the City and South of London had been work- 
ing. Its proposal for a junction between the two lines would have 
been practically unworkable, and had been ultimately withdrawn. 
The Bill had now, after long enquiry, been thrown out, and 
he, the Chairman, was inclined to think the decision of the Lords 
a wise one, because the Bill had not been conceived upon the lines 
of the City and South London Company, nor, in his opinion, upon 
lines which would have made it a profitable undertaking. Possibly 
it would be reintroduced in an improved form, and, in that case 
the City and South London Company would be happy to co-operate 
in any workable scheme. In the meantime, many points would 
have to be considered in regard to any proposed extension by which 


the company might obtain a-more complete control of the city. 


traffic than it already possessed. That might be done at com- 
paratively small cost. Up to the present the company had only 
spent some £669,000, which was very close to the original estimate. 
Upon that policy the future earnings and dividends of their com- 
pany, and of other city underground railways, must depend, 
because when they exceeded beyond a certain sum, it became 
practically impossible for a line of railway to earn a really good 
dividend whatever might be the traffic; it being all essential 
that the capital cost should be kept within a defined 
and known limit. They saw what a very poor return the 
Metropolitan and Metropolitan District Railways gave for their 
enormous traffic. It was a warning which ought never to be 
forgotten in any extensions they might make. He begged to 
move the adoption of the report. 

Mr. Hanbury seconded, and the resolution was agreed to unani- 
mously. 

. At an extraordinary meeting held immediately afterwards, the 
Chairman moved to convert the share capital into stock to facili- 
tate its transfer. He added that it was not proposed to carry it 
into effect immediately, or before the share capital had been more 
completely issued. As a rule all railway companies found it more 
convenient to have the capital in the form of consolidated stock. 
The resolution was seconded by Mr. Hanbury and agreed to, and 
the proceedings terminated with a vote of thanks to the chair. 


The Chili Telephone Company, Limited. 


TE directors’ report (printed in our issue of August Ist), and the 
accounts for the half-year ended March 31st, were presented at 
the annual general meeting of the shareholders at Winchester 
House, noon, August 8th, Colonel Raynsford Jackson presiding. 
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The Chairman said the shareholders, who had doubtless read in 
the prospectus that the directors anticipated a dividend from the 
very commencement of 6 per cent., would be inclined to ask how 
it happened that the report only mentioned one of 5 per cent. In 
the first place, when the prospectus was issued, the rate of ex- 
change was 26d. per dollar, whereas it was now fallen to 24d., and 
the average rate of exchange during the eleven months over which 
the accounts extended had been 253d. Had it continued all 
through at 26d., the company’s earnings would have been between 
£900 and £1,000 more, and the dividend anticipated would have 
been realised. The directors had had still another difficulty to 


contend with, one which had deprived the company’s general . 


manager in Chili of the control of the company’s affairs up to the 
middle of the last month of its financial year. It happened in this 
way: There was an unregistered body of shareholders in the West 
Coast Telephone Company residing in Chili, who, through not 
having had their shares registered, had been left in ignorance of the 
affairs, of the West Coast Company until they suddenly learned 
that their property had been sold. They imagined that the sale 
price was over and above the amount of the West Coast Company’s 
liabilities, and, therefore, that they were entitled to be paid a very 
large sum of money. They were entirely mistaken, because the 
West Coast Company’s system had been purchased on the under- 
standing that that company met its liabilities, and therefore all 
that these shareholders were interested in was the surplus left 
to the company after meeting its liabilities, which proved to be a 
very small sum indeed as compared to their anticipations. They 
thought to protect their interests by preventing, pending satis- 
faction of their claims, the legal registration of the transfer of the 
West Coast Company’s system to the Chili Company, by means of 
an injunction obtained in the local court. The consequence was 
that the management of the Chili Telephone Company remained 
in the hands of the vending company until the middle of April, 
when arrangements were made for the appointment by the West 
Coast Company of the Chili Company’s manager as their manager 
also. Thus the company’s manager had now a recognised position 
which enabled him to look after the company’s affairs, introduce 
economy, improve the service, and otherwise develop and promote 
the company’s interests. In spite of these difficulties the com- 
pany’s progress had been satisfactory. An increase had taken 
place during the year of 33 per cent. in the number of sub- 
scribers, and in the gross revenue of the company; and he 
thought a still larger increase might be anticipated for the 
present year, not merely because the difficulties above-men- 
tioned no longer existed, but also because the company had 
purchased for £36,000 the National Telephone Company of Chili, 
the only rival it had in the country. That company had possessed 
important local influence. It was formerly controlled by natives 
who enjoyed considerable power and influence in Santiago and 
Valparaiso, and who had shown themselves very hostile to the 
Chili Telephone Company, and had co-operated with the dissentient 
shareholders of the West Coast Company in doing the company 
considerable damage. Having bought off the opposition of the 
National Telephone Company of Chili, the company had also 
weakened the position of the dissentient shareholders ; and he 
thought he might now hold out an assured prospect of its antici- 
pations being realised, and of the shareholders possessing a 
property of real intrinsic and sound value. He moved the adop- 
tion of the report and accounts. 

Mr. T. Greenwood seconded, and the motion was carried unani- 
mously. 

The Chairman also moved to declare a dividend of 2s. 6d. per 
share, as recommended, payable at the company’s bankers on and 
after the 9th inst., free of income tax. 

The Hon. F. E. Allsopp seconded, and the motion was carried 
unanimously. 

The Chairman, in moving the re-election of Mr. T. Greenwood as 
director, spoke in warm terms of the services of that gentlemen in 
connection with the negotiations referred to above. The motion 
was seconded by Mr. Venables, and agreed to. 

The Hon. F. E. Allsopp was also re-elected a director, Mr. T. A. 
Welton was re-appointed auditor, and with a vote of thanks to the 
chair the proceedings terminated. 


. Liverpool Overhead Railway Company. 


Tue fourth half-yearly meeting of the shareholders of this com- 
pany was held recently in Liverpool. Sir Wm. B. Forwood, the 
chairman, presided. The report of the directors stated that the 
progress in the construction of the railway during the past half- 
year had not been as great as they had looked for. Difficulties of 
a technical character had arisen, but these had been surmounted, 
and already several complete spans were in position, and the 
directors had every reason to believe that henceforward the erec- 
tion will proceed with rapidity. The expenses of administration 
had been defrayed out of interest on capital paid up, and the 
balance of revenue account had increased to £1,129 0s. 5d. The 
general balance-sheet, made up to June 30th last, showed on the 
debit side the following items:—Balance at credit of capital 
account, £105,223 1s. 7d.; balance at credit of revenue account, 
£1,129 Os. 5d. ; amount retained as security for completion of con- 
tract No. 1, £1,295 7s. 9d ; owing to sundry creditors, £547 19s. 1d.; 
total, £108,195 8s. 10d. The amounts on the credit side were 
£5,427 17s. 5d., deposit £102,767 11s. 5d. ; total, £108,195 8s. 10d. 

The Chairman explained the position of the undertaking. The 
works were not actually commenced till October last, and the pro- 
gress made had not been so rapid as the contractors had led them 
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toexpect. This did not arise out of any difficulty in the construc- 
tion of the overhead railway itself, that being a very simple matter 
indeed; but it arose from the automatic machinery which the con- 
tractors employed with the view to economy not being in the 
perfect working order which he had believed. He was glad to say, 
however, that all the difficulties connected therewith had since 
been overcome, and the machinery for turning out and drilling 
the plates was now working perfectly, and the work was being 
proceeded with as quickly as might be expected. They were now 
turning out nearly two spans per day, and, if they continued at 
this rate, the line would be completed in 12 or 13 months. Diffi- 
culties were, however, always incidental to works where machinery 
was employed, and therefore they must not be too sanguine that 
the work would be finished in the time named. It would be seen 
from the photographs exhibited in the meeting room that the rail- 
way, when completed, would not be an unsightly object. Indeed, 
comparing it with what he had seen of American overhead rail- 
ways, this would be the best looking overhead railway he had seen. 
As to the equipment of the line, they had not yet taken any steps, 
but, as previously indicated to the shareholders, electricity had 
been adopted as the propelling power. The progress in this as a 
motor was such that they had been advised by their engineer to 
postpone deciding upon the precise system until the last moment. 
Referring to the £108,195 to their credit in the general balance- 
sheet, he was glad to say that it was gaining interest, and they 
would also be glad to see that after paying the expenses of 
administration for the past half-year, the balance to their credit 
on revenue account had increased to £1,129 Os. 5d. The Mersey 
Docks and Harbour Board had agreed to spend a further large sum 
at the north end in addition to what they had expended at the 
south. This would considerably increase the amount of traffic 
upon the railway. From everything he could see they would have 
a large traffic, and he looked forward to the future with very great 
expectation. He moved the adoption of the report and balance- 
sheet. 

Mr. Richard Hobson seconded the motion, which was carried 
unanimously. 

A vote of thanks to the chairman terminated the proceedings. 


Birmingham Tramway Company.—At the annual 
meeting of the Birmingham Tramway Company, on Wednesday, 
the chairman (Mr. Smith) expressed the hope that they had seen an 
end of the fuel boom. They were paying 17s. per ton this year 
for what they paid 10s. 5d. for in 1887. Nevertheless, the year’s 
operations had been very prosperous. The opening of the electric 
line in the Bristol Road had been demonstrated to be a scientific 
and mechanical success. What now remained was to see whether 
it could be worked with economy. Steam traction cost 3d. per 
mile ; he believed the cost of electric traction would not be far 
from that sum. 


Sheffield Telephone Exchange and Electric Light 
Company, Limited.—It has been resolved to wind up the com- 
pauy voluntarily in view of a reconstruction. Messrs. T. G. 
Shuttleworth, accountant, and W. Johnson, the secretary of the 
company, both of Sheffield, are the liquidators, with power to con- 
gent to the registration of a new company, to be named “The 
Sheffield Telephone Exchange and Electric Light Company, 
Limited,” and to make an agreement with such new company. 


The European Electric Welding Company.—A 
further payment of £20,000 has been made in Boston by the 
English purchasers of the company, making £70,000 paid in cash. 
Payment of the balance, £40,000 and 33% per cent. of the stock to 
be issued by the London company, is guaranteed by the City of 
London Contract Company, the cash to be paid about Novem- 
ber Ist. 7 


The Schanschieff Electric Battery Syndicate, Limited. 
—Creditors are further notified to send names and addresses and 
particulars of debts and claims to Richard Rabbidge, the liqui- 
dator, 32, Poultry, London, E.C., on or before the 19th instant, or 
to be excluded from any distribution prior to such claims. 


Elmore’s Wire Manufacturing Company, Limited.— 
Application has been made to the Stock Exchange Committee to 
appoint a settling day, and grant a quotation in respect of ordi- 
nary shares. 


The Electric Construction Corporation, Limited.— 
Application has been made to the Stock Exchange Committee to 
allow the company’s shares to be quoted on the official list. 


TRAFFIC RECEIPTS. 


The Brazilian Submarine Telegraph Company, Limited. The traffic receipts for 
the week ending August 8th, were £4,863. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending August 8th, after deducting the fifth of the gross receipts payable to 
the London Platino-Brazilian Telegraph Company, Limited, were £3,761, 


THE TELEGRAPHIC JOURNAL AND 


AUGUST 15, 1890. 
Be ELECTRICAL REVIEW. es 
SHARE LIST OF ELECTRICAL COMPANIES. 
s Closin Business done 
Amount | Name Sears” | guaiadéh, | guoltidh, | aur Wonk eating 
ssued, § 
- Highest. | Lowest. 
250,000 | African Direct eer, Ltd., 4 p. c. Deb. Hest and to Bearer 100 97 —100 97 100° - 
1,549,160 | Anglo-American Telegraph, Limited Se Stock 493— 503xd| 495— 503 494 498 
2,725,420 Do. do. 6p.c. Preferred . PRIA Ny BE AM Stock 85 — 86 xd) 85 — 86 86 85 
2,725,420 Do. do. Deferred ... ang ee ... | Stock 138}— 14 13;— 144 14 134 
130,000 | Brazilian Submarine Telegraph, To ee a Ha a 10 Lig— ‘12 113— 123 122 1123 
99,000 Do. do. 5 p. ce. Bonds.. 100. | 100 —102 xd} 100 —102 1013 
75,000 Do. do. 5 p. c. 2nd Series, repayable J une, 1996 100 103 —107 103 —107 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416.. oak 3 13— 2 li— 2 13 Bi 
63,416 Do. do. Preference, Nos. 1 to 63, 416 ais 2 1j— 2 i 2 13 
$7,216,000 | Commercial Cable, Capital Stock $100 103 —105 103 —105 103% : 
224,850 | Consolidated Telephone Construction and Maintenance, Ltd. 14/- 3 iu - i 4 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20, 000. Stock. 4— 5$xd 5y— 5% 
16,000 | Cuba Telegraph, Limited... ‘ 10 12$— 13} 12i— 138}xd 
6,000 Do. do. 10p.c. Preference... 10 » 17 — 18 16;— 173xd) 1.73 173 
12,931 | Direct Spanish Telegraph, Limited ss (£4 only paid) 5 j—.. 4 $— 4 32 38 
6,090 Do. do. 10 p. c. Preference... se hoes 5 9 — 10 9 — 10. 
60,710 | Direct United States Cable, Limited, 1877 sts as ee 20 . 103— 103xd| 103— 103 10} 103 
400,000 | Eastern Telegraph, Limited, Nos. 1 to 400,000... ee he 10 °138f— 14gxd| 18%— 142 14} 13% 
70,000 Do. 6 p,,.c. Preference 10 15 — 153xd) 15 — 152 
200,000 Do. a p. ¢. Dehs. (1879 issue), repay. Aug., 1899 100 106 —109 xd} 106 —109 1083 
1,200,000 + DOs ' 4p. c. Mortgage Debenture Stock ... Stock 106 —109 106 —109 
250,000 | Eastern Extension, Australasia and China Telegraph, Limited. 10 14 — 144 14 — Ade 14} 
320,000 Do. 6 p..c. Debentures, repay. February, 1891 2 100 100 —102 xd} 100 —102 1003 
446,100 Do. 5 p. ce. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. 1¢0 103 —106 103 —106 103 
12,500 Do. 5 p. c. Debentures, 1890, redeem. ann. drawings... 100 103 —106 103 —106 
367,900 | Eastern and South African Tel., Ltd., 5 p. ec. Mort. Deb., 1900.. 100 100 —103 100 —103 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000 78 25, 5 4$— 5} 4$— §2 
46,700 | Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000 2  43— 43xd 3— 53% 518 411 
19,700 | Fowler-Waring Cables, Nos. 301 to 20, 000 (83 only paid) 5 2— 2% 2— 25 
180,227 | Globe Telegraph and Trust, Limited as Uae a ats 10 8g— 9g 8g— 9% 93, 84 
180,042 Do. do. 6 p. c. Preference ... ive woe 10 14g— 153 144— 153 15d 0] + 4d 
150,000 | Great Northern Tel. Company of Copenhagen . ned 10 15$— 16} 153— 16 152 153 
40,900 Do. do. 5 p. c. Debs. (issue of 1881) _ wes 100 100. —103 100 —103 
250,009 Do. do. do. (issue of 1883) ... 100 106 —109 106 —109 
9,334 Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... _ 10 12 — 13 12 — 138 
5,334 Do. De Cs Cumulative Preference, Nos. 2,667 to 8,000 20 113— 123 113— 123 
41,600 India-Rubber, Gutta-Percha and Telegraph Works, Limited . 10 184— 195 184— 193 
200,000 Do. do. 43 p. c. Deb., 1896.. AGE ee 100 | 102 —104 102 —104 
17,000 Indo-European Telegraph, Limited.. F weg ba wae 25 37 — 39 37 — 39 383 38} 
38,348 | London Platino-Brazilian Telegraph, Limited we Bee 10 6— 7 6— 7 
109,000 Do. do. do. 6 p. ¢. Debentures 5 100 107 —110 107 —110 
49,900 | *Metropolitan Electric Supply, Limited, Nos..6,101 to 50, 000 . LOe. 4 — 42 4 — 43 43 42 
436,700 | National Telephone, Limited, Nos. 1 to 436,700 ... see 5 48— 6 4z— 52 5, 4i 
15,000 Do. 6 p. c. Cum. Ist Preference .. 10 124— 12% 12;— 12% 
15,000 fs Ce DOg 6 p. c. Cum. 2nd Preference: ‘(£8 only paid) ges 10 :—- 10} 10 — 103. 103 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) 1 Peg er 3k i— > $3 
9,000 | Reuter’s, es : 8  78— . 8} 73. Bt 
a South of Englan Telephone, Ld., “Ordinary, Nos. 1 to 2,000, 1 ee 5 7 
ari a - 2,501 to 3,500, 98,251 to 300,000 } aah Bo asa 
20,000 Do. © 6p.¢. Cum. Pref., Nos. 1 to 20 {000 (£35 only paid) 5 asc 8 xd 23— 3 
3,381 | Submarine Cables Trust... Oert. iS aS 9 ii 1125 — ke 
78,949 | Swan United Electric Light, Limited : (£34 only paid) 5 5 Bonen cae Bs 5 
37,350 | Telegraph Construction and Maintenance, Limited : 12 42 — Ak 42 — 44 431 se 
150,0C0 Do. do. do. 5 p. c. Bonds, red. 1894. 100 100 —102 100 —102 
55,000 | United River Plate Telephone, Limited ... bt cen 4— 4}xd 3i— 4) | 42 eat 
116,000 Do. do. 5 p. ¢. Debenture Stock... Pivaiee 71 cc anh 90 — 94 90 — 94 
100,090 Do. do. 7p. & Debs., Nos. 1 to 1 000 SR 100 ae Nes 3 ne 
15,609 | West African Telegraph; Limited, Nos. 7 501 to 23,109 ... ae 10 9 — 10 9 — 10 
890,C00 Do. do. do. 5 p. ¢. ‘Debentures... se 100 100 —103 100 —103 1014 
30,000 | West Coast of America Telegraph, Limited ee Nes 10 ja. 6. xa dutty 
150,000 Do. do. do. 8 p. c. Debs, repay. 1902... 100 106 —110 106 —llu 
64,572 | Western and Brazilian Telegraph, Limited roe 15 10 — 10} log— 114 lL 103 
26,986 Do. doy do. 5 p. ec. Cum. Preferred * Laat 7h Gi—. 7 Gi— 7 Gis Gu 
26,986 Do. do. do. _ 5p. c. Deferred . Gi See — 42 yea 43. row 
200,000 Do. do. do. Gp.c. Debentures SAG » ‘1910. 100 Jus —luW xd} 103 —106 ; er 
250,000 Do. Gp. c. Mort. Debs., series “ B” of 780, red. Feb., 1910 1U0U lul —10k xd} lulL —ludk 
88,321.| West India and Panama Telegraph, Limited ... ae 10 23— 3 23— 3 DE 
34,563 Do. do. do. 6 p. ¢. Ist Preference... 10 1i3— 118 Tis 
4,669 Do. do. do, 6 p. ec. 2nd Preference Ae 10 124— 134 BS Stu) q 
1,336,000 | Western Union of U.S. Tel., 7 p. c. 1st Mort (Building) Bonds $1,000 | 120 —125 120 —125 : 
179,300 Do. do. Gp.c. Sterling Bonds ... 100 99 —101 99 —101 i 
42,853 |*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42,953 (£2 only paid) 5 19 tale ; 


* Subject to Founders Shares. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Blackpool Electric Tramway Company, Limited, £10 (263 een 73—7§.—Electric Construction Corporation (£10 paid), 7}—8} 
Elmore Copper Depositing Priorities, 5}—6}—Elmore Wire, } dis—par.—House-to-House Company (£5 paid), 5 —54.—Inter- 


national Okonite, Ordinary of £10 (£4 paid), 33—4}.—London Electric Supply Corporation, Ordinary (£5 paid), 13—2.— 
Manchester Edison and Swan Company, £9 (£1 paid), 11/- —13/-. 


Bank Rarer or Discounr.—s5 per cent. (31st July, 1899). 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


Aveust 15, 1890.] 


THE RIES ELECTRIC TRACTION-INCREAS- 
ING SYSTEM. 


WE have recently devoted considerable space to the 
discussion of the increased adhesive effect produced 
between driving wheels and rails and other metallic 
surfaces when traversed by an electric current under 
given conditions. Among the contributions upon this 
interesting subject, we (New. York Hlectrical Engi- 
neer) have had the pleasure of describing in detail 
the important results obtained by Mr. Elias E. Ries, 
during a series of original investigations and ex- 
periments extending over a considerable period, in 
the direction of applying this method of increasing 
tractive adhesion to steam and electric railway loco- 
motives. 

It will be remembered that in this system of electri- 
cally increasing traction as developed and practiced by 
Mr. Ries, a low tension quantity current is made to 
flow through a local circuit of almost negligible resist- 
ance, of which circuit the driving wheels and that 
portion of the track rails immediately below and 
between them form the principal part. This current 
produces a slight local heating or incipient welding 
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we understand are now in progress on the Baltimore 
and Ohio Railroad. 

Referring to our illustration, it will be seen that the 
traction-increasing current is generated by a small 
alternating current dynamo driven by a rotary engine 
supplied with steam from the locomotive boiler. The 
engine and dynamo are mounted upon a common base 
secured to the boiler in the position formerly occu- 
pied by the sand box. One or both pairs of driving 
wheels are electrically insulated from the body of the 
locomotive and from each other by the use of special 
insulation surrounding the driving box and side rod 
brasses. The insulation so far employed has proven 
itself fully capable of withstanding the exceptionally 
severe strain to which it is subjected, and tests made 
after several months of continuous service have led 
to its permanent adoption for this class of work. 

Electrical connection with the two pairs of drivers is 
maintained by means of peculiarly constructed brushes 
bearing upon brass sleeves secured to the central 
portion of each driving axle. These brushes are con- 
nected, by means of heavy stranded copper conductors, 
with the source of low tension current, which in the 
case illustrated is a transformer (not shown) placed in 
proximity tothe main driving axle. A type of machine 
is now about to be used, however, which generates 
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effect at the points of contact between the wheels and 
rails, which is practically instantaneous in its action, 
and brings about a decided increase in the coefficient 
of friction between the opposing metallic surfaces. 

Practical interest in the subject has recently been 
awakened among railway men by the exhibition of 
working models of this invention at the annual meet- 
ings of the Association of Railway Telegraph Super- 
intendents, and of the American Railway Master 
Mechanics Association, held at Niagara Falls, N.Y., and 
at Old Point Comfort, Va., resectively, on June 18th 
and 19th, 1890, at which the new method of increasing 
tractive adhesion met with considerable favour, the 
models exhibited showing an increase in traction due 
to the current of over 200 per cent. Preliminary tests 
of the invention, as applied to steam locomotives in 
regular service, have been very successful, and this, 
together with the favourable reports of experienced 
railroad officials who have investigated the system, has 
recently led to the organisation, in Baltimore, Md., of 
the Ries Electric Traction and Brake Company, with a 
capital stock of $2,000,000, for the purpose of further 
developing and introducing the same. 

We are enabled this week to present to our readers, 
through the kindness of this company, a perspective 
view showing the general appearance of a steam pas- 
senger locomotive equipped with their electric traction- 
increasing apparatus, and we hope soon to be able to 
make public the results of the new series of test that 


directly the low tension quantity currents required. 
As the resistance of the traction-increasing circuit is 
practically constant under given track conditions, the 
flow of current is usually regulated by varying the 
electromotive force, which, on account of the low 
resistance of the circuit and multiple connection of the 
driving wheels, can be kept very low. The current 
density at the points of contact between the driving 
wheels and rails can be varied at will, according to the 
percentage of increased adhesion desired, the usual 
range being from 500 to 2,500 amperes. 

It is proposed to use part of the current generated 
by the dynamo, either directly or indirectly, according 
to the type of machine employed, for the operation of 
electric locomotive and train brakes, electric headlight 
and train lighting, &c., in addition to its use for 
increasing traction. The dynamo is generally kept 
running at a slow rate of speed when not otherwise 
employed, and is so constructed as to respond promptly 
and automatically to any demand that may be made 
upon it within the limits of its capacity. 

Experiments already made upon a large scale have 
shown that by this method it is possible to increase the 
tractive adhesion of locomotives fully 25 per cent., thus 
enabling them, with a saving of fuel, to haul a largely 
increased load, to mount heavier grades, and to descend 
the same under perfect control and without the skid- 
ding of wheels. Besides this, it will enable railroads 
to haul, with their present engines, much longer trains 
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than they can now do, thus not only increasing the 
carrying capacity of the road, but saving largely the 
wear and tear upon tracks and bridges that the use of 
heavier engines for this purpose would entail. It will 
likewise enable both passenger and freight locomotives 
to make better speed and to maintain schedule time 
notwithstanding ordinary unfavourable conditions of 
the track due to the weather. 

A recent report of a large railway shows that an 
increase of one-fifth of one car per train brought an 
increased revenue of over $50,000 in six months. .- It is 
needless to say, therefore, that if the claims made by 
the Ries Electric Traction and Brake Company for their 
traction-increasing system are even partially realised 
in practice—and the experiments already made by Mr. 
Ries go to indicate that these claims are entirely within 
the mark—the increased earnings to railroads from the 
use of this invention would be simply enormous, to say 
nothing of the operating and other advantages to both 
steam and electric railways that would result from its 
adoption. 


PARLIAMENTARY NOTES. 


THE DUBLIN SCIENCE AND ART BUILDINGS. 


IN the House of Commons last Thursday night, in 
answer to Mr. P. O’Brien, 

Mr, JACKSON said : Four firms were invited to tender 
for lighting the New Science and Art Buildings in 
Dublin by electricity, viz., Messrs. Siemens Brothers 
and Co., Messrs. Johnson & Phillips, Messrs. Edmund- 
son & Co., and the Brush Company, and tenders were 
received from the three first named. Messrs. Edmund- 
son’s tender for £8,375, being the lowest, was accepted ; 
the contract with them contains no stipulation as to 
giving a preference to any firm. 


USE OF TELEGRAPHS BY THE FISHERY BOARD. 


During the debate on Supply last week, Mr. DuFF, 
in the course of a speech, complained of the action of 
the Fishery Board in taking from the surplus herring 
brand fees £1,500 for the extension of telegraphs. He 
did not deny that the telegraphs were of great import- 
ance to the fishing community, but he contended that 
they were used for [mperial purposes. 

The LORD ADVOCATE in his reply stated that the 
application of the money of the fund to telegraphs had 
been described as a grant in aid of the Imperial expen- 
diture, but he would point out that it was not a correct 
way of describing it, because it was merely aid given to 
the fishing harbours for telegraphic purposes. 


DIRECTORS’ LIABILITY BIUL. 


In the House of Lords, on Friday night, Lord 
HERSCHELL, in moving the third reading of the Directors’ 
Liability Bill, explained and vindicated the alterations 
made in the measure by the Standing Committee of 
their lordships’ House, contending that, instead of 
weakening and maiming the Bill, as some critics had 
alleged, they only tended to render it more easily 
workable and effective. He, however, expressed his 
regret at the adoption in committee of the whole House 
of the Lord Chancellor’s amendment in respect to 
responsibility for the statements of experts—a change 
which, he thought, involved considerable danger. 

The Lord CHANCELLOR defended his action in regard 
to the Bill, asserting that his only object had been.to 
make it, if possible, a reasonable and workable measure. 

After some remarks from Lord BRAMWELL, the Bill 
was read a third time, and, having then undergone 
some verbal amendment, it was passed. 


LIGHTHOUSE ILLUMINANTS. 


In the House of Commons, last Friday, Mr. T. W. 
RUSSELL asked the President of the Board of Trade 
whether the committee of the Royal Society appointed 
to inquire into the report on lighthouse illuminants 


had sent in their report, and, if not, when it might be 
expected. 

Sir M. HicKs-BEACH : I understand from the presi- 
dent of the Royal Society that the committee on this 
subject do not propose to have any further interviews, 
and that their report is partly drawn up, but it seems 
doubtful whether it will be finished before the proro- 
gation. 


THE LIGHTING OF THE HOUSE OF COMMONS. 


Sir G. CAMPBELL asked the First Commissioner of 
Works if he would arrange before next session to put 
shaded electric lights in the roof of the House, so as to 
save members from the heat and glare of the gas in the 
long winter nights, and make the nearest possible 
approach to daylight. 

Sir H. MAXWELL said the electric light was tried 
some time ago in the roof of the House, but the results 
were not satisfactory. The present gaslights were con- 
nected with the ventilation, and it would be incon- 
venient to dispense with them. 


TELEGRAPH CLERKS. 


Dr. FARQUHARSON asked the Postmaster-General 
whether any steps were being taken to redress the 
grievances complained of by the clerks of the Central 
Telegraph Office as to the extra hours without equit- 
able remuneration for what are known as long and 
short duties. 

Sir H. MAXWELL (on behalf of Mr. Raikes) : In reply 
to the hon. member, I have to state that much attention 
has been given to the duties referred to, with every 
desire to lighten their incidence, but no one, either on 
the part of the Post Office or on the part of the officers 
themselves, has been able to suggest any practicable 
scheme for getting rid of these duties. This matter 
formed an element of consideration in improving the 
pay under the scheme recently issued. 


DUBLIN TELEGRAPH DEPARTMENT. 


In answer to Mr. MacNeill, 

Sir H. J. MAXWELL said: The question of revising 
the salaries of the Dublin supervising staff will be con- 
sidered as early as possible in connection with similar 
questions elsewhere, but it is improbable that improve- 
ment, should improvement prove to be necessary, will 
take effect from a date anterior to that on which the 
authority of the Treasury is given. 


THUNDERSTORMS. 


A TYPICAL thunderstorm, writes Mr. H. A. Hazen in 
Science, is first seen as a dense, ragged cloud in the 
west, extending toa height of overa mile. The sky is 
entirely clear elsewhere, except sometimes covered by 
a light fleecy veil of cirrus. The cloud in the west 
rapidly enlarges, and completely covers the sky except 
a small portion to the east and south-east. The motion 
of these clouds is distinctly from the west and quite 
rapid, while the surface wind is from the south and 
quite gentle. This wind is blowing toward a general 
storm situated about 500 miles to the north-west, and 
has no connection at all with the thunderstorm, which 
is suddenly, interjected, as it were, upon the quiet air. 
Often there are seen two clouds in the south-west and 
north-west which seem to meet together and produce 
the storm, but more often the first appearance is that of 
a great cloud of dust borne upward about 300 feet, and 
advancing with great rapidity from the west (some- 
times 80 miles per hour). Some of the clouds sprinkle 
a little rain as the dust-cloud advances, but this is very 
light. When the storm is very severe, a loud roar is 
heard like the continuous discharge of electricity, which 
produces a steady instead of intermittent thunder. 
During this time, lightning-flashes are seen and distant 
thunder heard. In a few moments, after the dust- 
cloud has approached nearer, and practically with it, 
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the wind suddenly whirls to the west, and blows with 
great velocity (sometimes 80 miles per hour). Then, in 
a moment or two more, the lightning and thunder 
become very intense, and rain falls in torrents. Often 
the lightning’s flash is the signal for a fresh downpour, 
allowing a few seconds for the fall of the rain from its 
height. This phenomenon has led to the view, now 
almost universally accepted, that there is a most inti- 
mate relation of cause and effect in this display of 
electricity and the subsequent rain. Under some cir- 
cumstances, but invariably in connection with this 
heavy rain, there fall hail-stones variously measured 
from the size of a pea to that of hen’s eggs, and even 
larger. In some cases, larger masses, even as great as 
an elephant, have been reported, but these are due to a 
mingling or freezing together of many stones in the 
air or after they reach the earth. 

During the progress of a thunderstorm, and after 
its front has reached the observer, there is a remark- 
able cooling of theair. This cooling seems to arise from 
a downward current in the centre of the storm. It 
cannot be due to the onrush of a north-westerly wind, 
for that must come from a warm region, since the 
thunderstorm has been suddenly interjected into a 
region of warm southerly winds flowing for hundreds 
of miles toward the north. This cooling is often very 
great, and seems to indicate that the air in the centre 
of the storm is not abnormally heated, as in the case of 
a general storm, but is very much cooled. The bearing 
of this upon the generation of the thunderstorm is of 
great importance, and does not seem to have been suf- 
ficiently considered, 

When the storm passes to the north or south of the 
observer, there is quite a brisk breeze from it, showing 
that the motion of the air is from it on at least three 
sides. Often it is possible to view the storm, in its on- 
ward progress, with clear sky overhead, if its border 
does not reach the zenith of the observer. Under these 
circumstances, one sees very distinctly up to the 
highest clouds a steady motion to the east. The rain 
is seen falling in great sheets, and its front is very dis- 
tinctly marked. This rain front seems to be an im- 
portant phenomenon, and has been seen scores of times 
advancing with a slight lagging at the earth and in the 
clouds. The appearance impresses one at once as caused 
by a rapid motion in the middle cloud region, with a 
lagging at the earth possibly from friction, and in the 
upper part of the cloud from a less velocity at that 
point. In no instance has there ever been observed an 
uprush of air anywhere in this region. These storms 
go in parallel lines, and as many as four have been 
seen running one behind the other, the most northerly 
one in advance. Often it is reported that a storm has 
gone slightly north of a station, and then turned and 
come back directly over it; but this is probably an 
illusion. The second storm has a motion the ‘same as 
the first, but goes a little farther south. The motion 
across the country of these storms is about double that 
of the attending general storm to the north-west. 

Probably the most marked characteristic of a thunder- 
storm, however, is a rise in pressure at its centre. This 
rise is universally conceded to-day, though its cause is 
in grave doubt. It has been repeatedly observed in 
storms where there has been no rain, and hence cannot 
be due to the cooling of the air by the rain, or to its 
downward pressure as it falls. How is it possible to 
account for this rise of pressure in a storm which is 
itself travelling more than a mile a minute ? We have 
here to consider a phenomenon entirely distinct from 
a sand-whirl of the desert, which has only a slight pro- 
gressive motion. There seems to be no doubt. whatever 
that we are to consider here a cause or a condition 
which is inherent in the storm itself. There can be no 
upsetting of the equilibrium, no uprush of air just in 
front of a thunderstorm and nowhere else, which 
could give such a rise of pressure in so rapidly a 
moving body of air. We are certainly dealing here 
with a plenum which moves with the storm, and, in 
fact, is the storm itself. It may not be that this is due 
to a downrush of air particles from some height ; but 
there is no serious difficulty in assuming that, through 


electrical action, there is an increased pressure in the 
centre. It is plain that the foregoing description has a 
most marked parallelism with that already given of the 
tornado, and it is virtually admitted that a tornado is 
simply an extreme development of a thunderstorm. 

The attempt to show that while these phenomena are 
alike in most respects, and yet that in one of the more 
important factors they are entirely distinct, is most 
remarkable. We are taught that the origin of both is 
an unstable equilibrium, in both there is an uprush of 
air, in both there is a cloud of dust, in both there ap- 
pear to be two clouds meeting from the north-west and 
south-west, in both there is a loud roar heard often- 
times, and in both there is a pronounced cooling. They 
are exactly alike, and produced the same way, but the 
final result of these actions is to develop two entirely 
dissimilar and almost opposite conditions. We are told 
that in a thunderstorm the air starts upward in the 
centre, has its moisture condensed by expansion, and 
the resulting precipitation cools the air, increases its 
density, and finally the diminished pressure at starting 
gives way to an increased pressure from this change in 
the density. It must be admitted that this is a reason- 
able conception, and may be true ; but would not this 
at once destroy the ascending current, and bring the 
whole action to a standstill ? Can we for a moment 
have both uprushing currents in a storm centre feeding 
its energy, side by side, with downrushing currents in- 
creasing the pressure? It is only necessary to state 
this contradiction in order to show the absurdity of the 
hypothesis. This theory strikes at the root of the 
whole process of liberation of energy in a moist ascend- 
ing current; but more than that, if there is such a 
cooling and subsequent downrush, why should it not 
act in precisely the same manner ina tornado? How 
is it possible for this same uprushing current, which 
starts in exactly the same way in both these conditions, 
to continue upward in a tornado, to gather energy as it 
rises, to liberate more and more latent heat, to rush 
faster and faster, to grow warmer and warmer, and 
finally to produce the violent tornado with its supposed 
almost perfect vacuum in the centr-, where a half-mile 
away there is perhaps a thunderstorm causing an in- 
crease of pressure? It would seem as though there 
could hardly be a plainer exposition of the utter futility 
of all the attempts that modern theorists have made to 
grapple with this problem, than this latest attempt to 
start the thunderstorm and tornado in the same direc- 
tion, and finally bring them out, from almost the same 
conditions, facing in opposite directions, and absolutely 
dissimilar in their most essential characteristic. 

Is it possible for electricity to produce a sudden 
increase of pressure in a mass of air sufficient to 
violently rend asunder objects which it strikes ? Often- 
times the bark of trees has been driven off; and the 
usual explanation of this has been, that the heat of the 
electricity has converted the sap into steam, and this in 
turn has forced off the bark. This, however, is not 
satisfactory, for the reason that even a dead and per- 
fectly dry tree has been struck, and scattered over a 
large field. A remarkable instance of explosive action 
in a lightning discharge is to be found in Nature for 
May 8, 1890. A tree standing in a rather open field was 
struck by lightning, and its fragments strewed over two 
acres of ground. One solid piece, weighing 5} pounds, 
was thrown 378 feet. Other débris lay 210 feet in 
another direction. Small pieces of riven trunk and 
bark were found thrown in the teeth of the wind and 
180 feet from the tree. The concussion or increase of 
pressure smashed six fine glass window-panes in a 
house not far away. Another very interesting effect 
was noted in a house that was struck in Washington, 
D.C., August 23rd, 1885. In this case the lightning 
struck the south-west corner of the tin roof on an ell 
built on the south side of the house, and divided. A 
portion of the flash passed down an eaves-spout ; and 
at its end, which was two or three feet above the 
ground, it passed through the air to the damp side of 
the house, knocking off the plastering on the inside. 
The other portion of the flash passed down between the 
weather-boarding and the plastering on the east side 
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shattered one of the upright posts, and appeared to 
explode off the weather-boarding toward the east, 
and the plastering toward the west. A woman and 
her two sons were apparently stunned by the 
effects. 

While such cases have usually been regarded as 
“freaks” of lightning, yet it would seem that the 
matter has not been sufficiently studied to enable us to 
determine just what effect such a discharge would have 
upon a confined air space. It may be, the apparent 
bursting of a house in a tornado may be accounted for 
in this way. An instance has already been given at St. 
Louis of a rise in pressure, as shown by a barograph, 
and at the same time a seeming bursting of houses. 
Hardly a month passes that there is not some discovery 
regarding this extraordinary force of electricity, and 
surely we are not in a position to deny that it might 
not produce a large number of effects now observed in 
a tornado, such as searing of green leaves, discolouring 
the trunks of trees, increasing the pressure, exploding 
houses, depluming fowls, &c. We are told that light- 
ing flashes are seldom seen inafunnel cloud. They 
have been seen there many times. Moreover, it is not 
at all certain that an ordinary observer would be ina 
condition to take particular notice of the presence of 
electricity in a tornado ; and, again, the electricity may 
pass down or up the funnel without a visible flash. 
The presence of ozone has been often noticed in a 
tornado where no lightning was seen. 

It has been my purpose for many years to avoid, as 
much as possible, all speculations in considering air 
motions and the causes of atmospheric phenomena. 
This is especially pertinent when we consider electric 
action in the atmosphere. It is very difficult to 
believe that electricity has nothing to do with our 
thunderstorms, and is merely a result, and never a 
cause. The fact that physicists have never yet been 
able to account for more than the smallest fraction 
of atmospheric electricity should lead us to greater 
diligence in determining its methods. We know 
from observation that the electric potential is 
enormously increased as we ascend in the atmogs- 
phere. That little or no connection between atmos- 
pheric electricity and storms has been observed 
by our instruments near the earth is not remarkable, 
since the earth and air just above it may neutralise all 
electric action for a hundred feet or more. Our 
thunderstorms seem to show an enormous storehouse of 
electricity at five thousand or six thousand feet above 
the earth ; at least, electricity seems to be concentrated 
there over thousands of square miles during thunder- 
storm action. We are taught that electricity forms a 
sort of dual condition, or the electric field is a double 
one, May not this electric field draw on the sun for 
its energy ? It is believed that light, heat, and electri- 
city are all different manifestations of the same radiant 
energy. The abundant source of this energy is the sun. 
Why may not the sun’s electricity, oftentimes observed 
by its direct effect on our magnetic instruments, and 
more often still indirectly in our auroras, be intercepted 
by a peculiar condition of the atmosphere or of the 
earth below, and.thus be concentrated in particular 
localities ? Generally this electricity passes through 
the air to the earth, but must we think that it always 
does so? May not this electric field or dual condition 
gradually develop in the atmosphere largely indepen- 
dent of the passage of air particles through wind or 
convection currents ? 

For convenience it has been generally considered 
that particles have a tendency to leave the positive and 
pass to the negative pole. For example: in the electric 
arc light the carbon at the negative pole is built up at 
the expense of the positive. The velocity of transmis- 
sion of these carbon particles perhaps cannot be deter- 
mined, but it must be only a very small fraction of that 
of electricity, 190,000 miles per second. Is there any 
inherent improbability in the supposition that in this 
dual condition in the atmosphere there is a tendency 
for moisture and possibly dust particles, positively 
electrified, to pass rather rapidly from the positive pole, 
or, better, positive portion of the electric field, to the 


negative portion? We know from observation that 
during the passage of a high area or clear sky the elec- 
tric potential, with very few exceptions, becomes 
markedly positive, while during the fall of rain it is 
negative. While a thunderstorm is passing, there are 
most violent fluctuations of the electrometer needle 
from negative to positive and back again, as each flash 
of lightning is noticed. These fluctuations of the needle 
are perhaps a hundred times as great as under ordinary 
conditions of rainfall, and take place when the flash is 
a mile or two away, showing a most extraordinary in- 
ductive action upon the atmosphere, and for enormous 
distances. We have positive evidence of such transmis- 
sion of moisture particles by a force entirely distinct 
from heat, pressure, or any other commonly recognised 
meteorologic condition. It is known that the moisture 
in the air is one of the most constant elements we have 
to deal with. The temperature may rise and fall thirty 
or forty degrees during the day, and yet the quantity of 
vapour is in no wise changed. The wind, either in 
direction or velocity, does not change this moisture. 


-The hiding of the sun’s heat or light in no wise affects 


it. Changes in air-pressure produce no effect in general. 
As a storm approaches, however, we find a most marked 
increase in this moisture over thousands of square miles, 
and this even in a calm. As a storm passes off, the 
conditions are sharply reversed. The moisture becomes 
depleted in a most remarkable manner, as though it 
were actually drawn out of the atmosphere by an in- 
visible agency. 

The most remarkable example of such action wis 
observed on December 22nd, 1889, from a third-story 
window of a house in Washington. It will be seen 
that the conditions were not favourable for observing 
this effect at its best. At 3.11 p.m. there were 409 
grains per cubic foot, and for more than 24 hours 
previous there had been an abundance of moisture from 
a storm passing near by. The air was almost a calm, 
and continued so till nightfall. At 5.2 p.m., or 111 
minutes later, there was only 1:04 grain per cubic foot, 
and this continued as long as observed. To any one 
who has made determinations of the moisture of the 
air, and noted its great constancy, frequently for several 
days, this sudden subtraction must be very extraordinary. 
If such changes are possible near the earth, and in the 
centre of a large city with houses for more than a mile 
on all sides, what may we not expect to take place in 
the free air, where there are no interferences, and 
where we know that such forces are acting in far greater 
intensity than near the earth ? 

Just after a thunderstorm or tornado there are torrents 
of rain, and in some quarters it is getting to be quite 
the custom to call such phenomena cloud-bursts. In 
these cloud-bursts almost an incalculable amount of 
rain falls, more than a foot having been reported at 
times. In one case 4 feet of hail were reported. Just 
how much territory is covered by such a cloud-burst 
cannot be told, as the data are not sufficiently numerous, 
but 50 or 60 square, miles may be easily considered. 
We have already seen that the later theory, which calls — 
for a downrush in the centre of a thunderstorm, 
effectually disposes of all possibility of this enormous 
amount of moisture rushing up in the centre and being 
condensed by expansion. In the case of a tornado, it 
is incredible that even a thousandth part of this 
moisture can be carried up in a funnel a few hundred 
feet in diameter. If we inquire what would be the 
effect of the ordinary condensation of such a mass of 
water in the air over such a limited space, we are 
confronted by an amount of heat set free that is simply 
appalling. One gallon of rainfall gives out sufficient 
heat to melt 45 lbs. of cast iron. A very little con- . 
sideration will show us that it is absolutely impossible, 
even allowing a current of moist air at any conceivable 
velocity, for even a small fraction of rain to be pre- 
cipitated out of such a current. It has already been 
shown that the latent heat set free would at once re- 
evaporate the moisture. We seem to be driven to 
invoke the aid of some other agent than any thus far 
recognised as cogent in producing our storms. Is it 
inconceivable that we have to deal here with a negative 
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electric field, which draws to itself with great velocity 
particles of moisture from regions perhaps for 100 miles 
about, when suddenly, upon a discharge of electricity, 
the potential upon the particles is diminished, and they 
unite in great abundance and form raindrops? This 
is a most inviting field for observation. We already 
have facts enough to make a plausible hypothesis, and, 
what is very important, we have here an unlimited 
amount of energy which may be called upon to produce 
all the effects ever observed. 

It is not a little remarkable that the earlier views all 
ascribed tornadic action to electricity, and it would 
seem as though the time were not far distant when we 
would be forced to return to this agent for explaining 
the phenomena. What are needed are careful experi- 
ments in this most enchanting field of research. An 
attempt has been already made to test the question of 
the transmittal of moisture through the air by electric 
action. A Holtz machine was run for 15 minutes in a 
rather large room ; and most careful measurements of 
the amount of moisture at the machine and ata point 
20 feet away, before and after the machine was in 
action, showed an increase at the machine. When we 
consider that it was impossible to measure the moisture 
contents just at the plate of the machine, and also 
what an extremely slight charge could by any possi- 
bility enter the air from the machine, we can but be 
surprised that any effect at all was observed. With 
improved methods of observation by which the exact 
hygrometric state of the air can be easily and accurately 
determined, and with very accurate tables of reduction 
which we now have, all that is required is an observer 
for investigating these phenomena, The expense for 
apparatus need not be great. 


SHIP LIGHTING PLANT. 


Duxine the visit of the members of the Institution of Electrical 
Engineers to Edinburgh, Dr. Walmsley read a paper on “ Some 
Chief features, mainly Electrical, of the Edinburgh International 
Exhibition, 1890.’ In the section devoted to electric lighting, 
there appears the following paragraph, which, with the table 
mentioned, we here reproduce :— 

Considering the position of the exhibition, it is but natural that 
most of the exhibitors of dynamos and engines should include a 
set of ship lighting plant amongst their other exhibits. For the 
convenience of those visitors who are interested in this branch of 
electrical work, I have embodied in Table A a few particulars of 


Steam \ 
Exhibitor. Engine. | pres- | Specd. | 
sure, 
King, Brown & Co. Compound vertical | ( 
Tiin. x 12in.) | | aqq! 
12in! x 12in.5| 170 | 3005 
King, Brown & Co. ...... High pressure vertical — ( 
6zin. x Gin. | 160 | a 
Ernest Scott & Co. ...... High speed vertical ( 
64in. x Gin. | 80 380) 
Brush Electrical Engi: ) | High pressure vertical ( 
neering Co. .......... 5) 8in. x Gin. | 80 300} 
India Rubber, Gutta | Globe compound auto- 
Percha, and Tele- matic a Sin. 7 
: in. x 8in.) | 
graph Works Co. J ae. gin. § 100 | 200} 
(| Hither compound 
f 4 | 4in. x 5in. ) 100 ) 
Napier, Prentice & Co. + Sin. x 5in. § = 
3 550 
or two high pressure tks 
horizontal 
Norman & Son ............ Sabberton Bros.’ high 
speed vertical 
Gin. x Qin. | 80 | 260 
Norman & Son ............ Single acting cylinder 
; 3in. diameter 60 
Be AE IBIGU OY ovis acts vn High pressure vertical 
Yin. x Sin. : 60 


| 
| { 


King, Brown & Co.’s 
four-pole, compound 
WOUDM's.tarccosenne sett 4. f, 

King, Brown & Co.’s 
single magnet, com- 
pound wound......... 126 


“Tyne” slow speed 
compound wound ...| 48 


magnet, compound 


Laurence, Scott & Co.) 45 


Laurence, Scott & C>».| 0:48 


the different combinations that are open to their inspection. In 
the last column I have calculated as being of some interest the 
number of watts available in the outer current per square foot of 
floor space occupied. Of course, I do not mean to imply that this 
is the only or even the most important thing to be considered in 
selecting ship lighting plant, but it is interesting as showing 
what can be done in this direction. In comparing these numbers 
the seen pressures given in another column must not be over- 
looked. 


PROCEEDINGS OF SOCIETIES. 


The Institution of Electrical Engineers. 


Tue following discussion took place on Mr. BENNETT’s paper on 
‘ Foreign Currents,” read at the Edinburgh meeting. 


After the CHarrman had proposed a vote of thanks to Mr. 
Bennett for his paper, 

Mr. W. H. Prexce said he had been asked to supplement the 
remarks that Mr. Bennett had made, as regarded foreign currents 
that were traced, and were found not only in erial conductors but 
in other conductors. The phenomena that Mr. Bennett had 
brought before them was, he thought, indicated in Fleming 
Jenkin’s book on electricity, where he showed that with an insu- 
lator, in wet weather, there must be currents of polarisation, i.e., 
the currents passing through by leakage—the moisture from the 
insulator decomposes the water in its constituent elements and 
the formation of gas must produce these currents of polarisation. 
Practically these currents did not produce any serious detriment 
on their telegraphs. There was no doubt that the transmission 
of signals in wet weather was slower, more sluggish than in fine 
weather, due to these causes. But there were other currents found 
in the wires not traceable on telegraphs, but very readily percep- 
tible on telephones. He did not know whether any one present 
had amused themselves, as he had done by spending a whole night 
in a telegraph office with telephones to his ears, tracing the effect 
of the foreign currents. The sounds were sometimes most re- 
markable. Occasionally they heard a slight scream, not unlike 
a scream of pain from a child. At other times sounds were heard 
which had been likened to a cry of a young bird. One explana- 
tion given was that as the wires swing across the lines of force of 
the earth, there was.an electromotive force set upon these wires, 
and when there was a long swing there might occasionally be a 
summation of all these vibrations that would produce a succession 
of currents resulting in these peculiar sounds. There was a very 
troublesome source of foreign currents on their wires, due to the 
introduction of the alternate current system of generating the 
electric light. That occurred in the case of the London Electric 
Supply Corporation, who had given the Post Office very evident 
cause of their presence down at Deptford, in fact, most of their 
wires to the South had been more or less disturbed, and so great 
was the disturbance at one time, that it was felt at Paris. 
There was another source of disturbance due to the working of 
the tramways. It was felt at Blackpool, for instance, in the 
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taking up and setting down of passengers. Most of these that 
he had referred to were foreign currents due to effects—very 
well known effects of induction, easily measured—carried to 
immense distances. The phenomena Mr. Bennett had brought 
before them were really electro-chemical, due more to the ordinary 
elementary principles associated with the ordinary construction of 
batteries, and although they might be interesting, he did not think 
they were very serious. He thought if they had the slightest 
influence on the speed or accuracy of the work of the telegraph it 
would not have taken them forty years to secure evidence of their 
existence. 

Mr. HeavisipE, Newcastle, said that in his district they made 
use of the effects to which Mr. Bennett had referred in their insu- 
lators. They were constantly removing iron wire and placing 
copper wire on the poles. The iron wire left behind it oxide of 
iron, and when they placed copper wire in position they gradually 
got the effects mentioned by Mr. Bennett. 

Mr. Benner stated in reply that the effects he had brought 
before the Conference were entirely wet weather effects. Those 
mentioned by Mr. Preece were mostly noticeable in dry weather. 
Although the voltaic action, and polarisation of the bolts had not 
hitherto been noticeable, he thought the effect was due to the use 
of iron wire exclusively. Recently copper was replacing iron all 
over the country, and the results noticed hitherto might be ex- 
pected to increase considerably. Respecting the disturbance 
which might be expected from -a more extensive introduction of 
electric tramways, a gentleman from Boston who was in Edinburgh 
recently, had told him that they did not hope to make any great 
use of the telephone system after nine o’clock at night, owing to 
the fact that the electric light in Boston came into operation after 
that hour. The telephone system was very much worse now than 
before the electric tramways were introduced into Boston. The 
fact was very serious indeed, and had given rise to endless litiga- 
tion between the Telephone Company and the various tramway 
companies in the States. This was a matter they must endeavour 
to guard against in this country. It must be done in one of 
two ways, either by compelling the Tramway Company to use me- 
tallic circuits everywhere, or by the Telephone Company using 
them themselves. (Applause.) 

The Conference then adjourned, and the members, after lunch- 
ing, were conducted over the Exhibition, devoting their attention 
specially to the electrical sections. 


Discussion ON PRoF. AYRION’S PAPER. 


Mr. PREEcE, who occupied the chair when Prof. Ayrton’s paper 
was read, called upon Prof. Perry to open the discussion. 

Prof. PERRY said it was impossible for them to be prepared to 
discuss a paper on so short a notice, a paper which had taken 
years of work. It completely transformed their old notions. He 
was astonished: at’ the large working efficiencies that had been 
obtained. It seemed to him a thing of enormous importance that 
those observations had been made by those who had absolutely no 
pecuniary interest in the matter. He had no doubt that makers 
were perfectly honest, and the results they gave were fair, but he 
liked to have an utterly independent set of observations. He 
admired the ingenuity which had been shown in the designing of 
the apparatus for keeping the current absolutely constant during 
charge or discharge, at the same time it might appear to him as 
a personal waste of energy. It seemed to him a terrible thing 
that such an enormous amount of thought should be devoted to 
work simply for the general good of the profession, and not at all 
for the general good of the authors of the paper ; he was sure that 
they had exceedingly little to gain, compared with the enormous 
amount of work. 

Mr. Kapp expressed himself pleased with the efficiencies of the 
cell, he would, however, suggest that the discussion should be 
continued at the next ordinary meeting of the Institution, when 
everybody would have read the paper, it would receive the dis- 
cussion it deserved. 

Lord Bury said he had employed secondary batteries to a very 
considerable extent and had put them to searching practical tests, 
the result of which was that they could be relied up to a 
greater extent than was generally believed. There were many 
improvements now being made in the practical development of 
these cells, one of which had been lately initiated by his friend 
Mr. Barber Starkey (See Execrrican Revinw, July 18th), by 
which the rough usage to which they were subjected in the course 
of tramway traction, could be very much counteracted. 

Mr. Fraser gave an account of some experiments which he had 
carried out three years ago in regard to the variation of resistance 
in relation to current. He was favourably impressed with the 
method adopted by Mr. Barber Starkey, but he would wait until 
the end of the life of cells to see proof of their superiority. After 
remarks by M. Hospitalier and Mr. Swan, 

Mr. Preece considered, before he called upon Mr. Smith to 
reply on behalf of the authors, it would be only fair to them that 
he (the Chairman) should make any remarks he had to make. 
He was bound to confess that at the present day there was no 
subject of greater importance to the electrical engineer than that 
of the proper performance of secondary bateries. They were 
coming into use more and more every day, not only for the com- 
fort of those who have their houses lighted by electricity, but for 
those who travel by railway trains. In every branch of electrical 
engineering secondary cells were being used. The speaker dwelt 
upon the fact that there was a great prejudice against the use of 


secondary batteries, and it was based on the supposition that they: 
were very inefficient. Though a few of them had long felt that 
the battery was not quite so efficient, the majority would feel that 
the authors of the paper had done a great work indeed throughout 
the profession, the unmistakeable figures before them showed 
that a secondary battery was not a very inefficient machine. 
Again, it had an important bearing on the question of distribution 
of electricity over large areas. The favourite system at the 
present was to distribute currents over wide areas by means of 
alternating currents and secondary generators, but there were 
those who believed.in the future of secondary cells and who 
thought the day was not far distant when secondary batteries would 
knock out of the field the secondary generator. He, the speaker, 
was not one of those. He firmly believed in the secondary genera- 
tor. One great drawback, however, in this system, had been 
their very low efficiency, and this was attributed to the inefficiency 
of the battery. He had very good reason to think that it was due 
not to the secondary cell itself, but to the methods which were 
adopted to charge and discharge the cells. In connection with 
this there was a fallacy which was very widespread, and it was, 
that because in charging a secondary battery they work up to an 
E.M.F. of 2°4 or 2°5 volts, and in discharging, you get down to 
about 2°1 volts, therefore there was a loss of efficiency of 25 per cent. 
in the battery; it was one of the most absurd fallacies ever 
perpetrated, and its fallacy was shown by the tables of the makers 
of secondary batteries ; it is perfectly theoretically possible to get 
as much out of your battery as was put in, but practically it is not so. 
One of the most important features of the paper showed that neces- 
sarily there was a loss of energy in the cells owing to the action at 
the surface and diffusion of energy into the surrounding atmo- 
sphere. Practical men had arrived at very much the same con- 
clusions as the authors of the paper. It had always been 
satisfactory for them to find that their conclusions had been 
borne out by accurate scientific investigations. They had long 
ago come to the conclusion that the E.M.F. of a cell should 
never be allowed to fall one point. He referred to the use of cells 
in his own house, which had been there for several years, and he 
had not had the slightest flicker of the light, which was entirely 
owing to the fact that the cells had been treated as secondary 
cells should always be treated, with great care and consideration. 
Cells*which they had in the Post Office six years ago were still in 
existence. He (the speaker) had never yet succeeded in breaking 
or using up asingle cell he ever had in his possession. The first cells 
he had were the Elwell-Parker type of Planté. They had tried 
all the types of E.P.S. which were in existence, in his own house. 
He liked them at home to experiment with, and if anyone would 
submit a battery cell, he would not hesitate to replace them and 
give them practical tests. Practice had introduced another test, 
one of great value indeed, and he would continue to call most 
earnest attention of those who wished the cell to prosper, always 
watch the performance of the electrolyte, never mind the E.M.F. ; 
take care of the internal resistance, and to measure the density 
of the liquid by means of ahydrometer. In his room at the Post 
Office a book is kept recording the density and performance of 
every cell, and they could tell at once how a cell was behaving. 
Mr. Barber-Starkey had referred to the fact that he had intro- 
duced soda into his cells. He (the speaker) was very much struck, 
when visiting that gentleman, to see in what beautiful condition 
his plates had been brought to, and he was shown it was entirely 
due to the use of soda. Mr. Starkey applied it in a very rough- 
and-ready kind of way, he bundled some carbonate of soda into the 
cell and there remained sulphate of soda, which mixed with the cell. 
He (the speaker) was so well satisfied that there was so much in 
this that he organised a long series of experiments, lasting for 
nearly two years, to determine the proper proportion which should 
bear between the use of sodaand sulphuric acid, and the conclusion 
arrived at was as follows, the solution was tried in the E.P.S. type, 
which is a cell taking 45 pints of electrolyte, made up of 39 pints 
of water, 5 pints of sulphuric acid of the highest specific gravity, 
and 1 pint of saturated solution of sulphate of soda, and the plates 
looked as bright-and as beautiful as one could wish them to be. In 
conclusion, the speaker said the apparatus used by the authors 
reminded one of that brought two or three years ago before the 
notice of the Institution by Mr. Edmunds. 

Mr. Smrru, on behalf of the authors, briefly replied, and the 
meeting adjourned. 


NEW PATENTS—1890. 


11788. ‘« Improvements in electric arc lamps.” S. P. PaARMuy. 
Dated July 28. (Complete.) 

11817. “Improvements in electric light fixtures.” . F. H. 
Aupricu. Dated July 29. (Complete.) 

11862. “Improvements in electrostatic measuring instru- 
ments.”” W.E. AyrTon and T. Marner. Dated July 29. ' 

11868. “ Improvements in electric switches.””’ W. W. SrropE 
and C. G. Ginn. Dated July 29. (Complete.) 

11883. ‘Improvements in the distribution of electricity, and in 


the apparatus employed therein.” T, Tomiinson. Dated July 29. 


12009. ‘‘Improvements in electric indicators and in bells, 
applicable also to other purposes.” J. 8. Ross. Dated July 31. 
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R. Morris. Dated 


12094. 
August 1. 

12119. ‘An appliance for holding the brushes of dynamo- 
electric machines while being repaired.” H. Houuineprakes. 
Dated August 2. 

12169. ‘‘ Improvements 
measuring electrical energy.” 
Cuavuvin. Dated August 2. 


« An electric fuse for firing guns.” 


in and relating to apparatus for 
L. A. W. DesRvuELLEs and R. F. O. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1889. 


4484. “Improvements in the regulation of electric currents.” 
W.M. Morpry. Dated March 14. 8d. Relates to the use of a 
small apparatus which the inventor calls a corrector, resembling a 
transformer in construction, and consisting of a suitably laminated 
iron core or sheath provided usually with two coils of wire. The 
corrector is wound with two windings, one of comparatively fine 
wire, which is connected as a shunt to the secondary terminals of 
the transformer, and thus is in parallel with the lamps. The 
other coil is of a thicker conductor, and has a smaller number of 
turns, and is connected in series with the lamps—that is to say, it 
is connected between one of the secondary terminals of the trans- 
former and one of the secondary mains, the other secondary main 
being connected directly to the other secondary terminal of the 
transformer. The shunt winding may be connected across the 
secondary and the series winding combined, that is across the 
lamp terminals, instead of to the secondary terminals. The two 
circuits of the corrector are arranged to be traversed by currents 
in the same direction. The shunt or fine wire winding of the 
corrector, which is called the initial winding, is designed so that 
when connected to the transformer alone it receives such a current 
that the iron receives a certain initial magnetisation. In this 
condition the corrector opposes a certain impedance, opposing 
E.M.F., or choking action to any small current through its series 
winding, the effect, when a small number of lamps is switched on, 
being to reduce the potential difference available in the secondary 
circuit, to a value somewhat below that existing at the secondary 
terminals of the transformer. On the passage of a larger current 
in the secondary circuit, as when more lamps are switched on, the 
opposing E.M.F. or choking action of the corrector becomes 
reduced on account of the saturation of the iron, and a larger 
potential difference is made available in the secondary circuit. 
This effect is produced with only a trifling expenditure of energy, 
and the corrector is not to be taken as equivalent in this respect 
to a resistance. 2 claims. 


6520. “Improvements in or relating to electrical motors for 
clocks and similar apparatus.’ W.P.THompson. (A communi- 
cation from abroad by Giinther and Louis Hoppe, of Germany.) 
Dated April 16. 6d. Has for its object a motor in which the 
power of an ordinary or permanent magnet is utilised to actuate 
a vibrating arm in one direction in such a manner that on the end 
of its stroke an electric circuit shall be automatically closed, which 
energises an electro-magnet, the power of which is used to return 
said vibrating arm. The arm being thus vibrated, the clock 
or other mechanism is actuated by means of suitable connections. 
2 claims. 

7796. “ Improvements in supporting electric conductors.” W. 
A.S. Benson. Dated May 9. 6d. The inventor binds together 
the insulated conductors forming part of an electric circuit or part 
thereof by a wire or wires wound spirally around them, which wire 
gives an ornamental appearance to the conductors, and lessens 
risk of the conductors tecoming injured. {n order to take any 
longitudinal strain, he lays wires parallel to the conductors and 
within the spiral binding wire. Upon the outside of the conductors 
he passes a tube, screw-threaded on the outside; this tube is 
slotted to receive the longitudinal supporting wires and the end 
of the protecting wire, which are passed through inside it and 
turned backwards in the slots, a cap or outer tube is then screwed 
on, whereby the longitudinal wires and protecting wire are firmly 
held. This cap or outer tube has attached to it a disc or bracket 
to be fixed to the wall, ceiling, or other place from which it is 
desired to suspend the conductors. 2 claims. 


7883. “ Improvements in electro-motors and apparatus used 
therewith for dental and other purposes.” T. Currriss. Dated 
May 11. 6d. Consist of an arrangement for instantly stopping 
the rotation of the burr, drill, stone, or other tool actuated by the 
motor, by making use of an electro-magnet for actuating a clutch 
arrangement attached tothe motor, the current for working the 
electro-magnet being preferably obtained from the same source as 
used for driving the motor. 2 claims. 


8030. “Improved automatic switch for charging electric accu- 
mulators and like purposes.” M. E. Unerr. Dated May 14. 6d. 
A disc of insulating material is mounted on a shaft revolving in 
bearings. Around the disc are a set of. metallic coatings, corre- 
sponding to the number of contact connections to be made. The 
coatings are insulated from one another step like on the disc, their 
number being one more than the number of the series. On the 
disc there are also places not coated with metal which correspond 
to the several segments of the contacts. The contact surfaces are 


passed over and alternately rubbed by springs in communication 
with the source of electricity, and which conduct the current to 
the metallic coatings from which proceed short metal strips, and 
from these latter short wire connections to contact rollers fixed in- 
sulatedly on the same revolving shaft as the disc. The rollers 
rotate in quicksilver vessels, insulated from one another, and in 
which dip springs that are in connection with the corresponding 
poles of the series. The uncoated parts of the disc serve upon 
the sliding off therefrom of the springs to interrupt the current 
from the contact surface in connection with the last negative pole 
of the series, until upon the further turning of the disc a spring 
once more comes in contact with a contact surface in connection 
with the negative pole of the corresponding series, so that by this 
means short circuiting between the poles of the secondary batteries 
is prevented. 2 claims. 

8692. “Improvements in multiple switch board systems for 
telephonic exchanges and wire bands to be used therein.” J. E. 
Kinessury. (A communication from abroad by the Western 
Electric Company of Chicago) Dated May 24. 8d. The object 
of this invention is to dispose the wires at the rear of the switch 
board in such a manner that they may be spread out to the rear 
without occupying an undue amount of vertical space, and at the 
same time to change the positions of the different wires relatively 
one to another as they pass from section to section, so that no two 
telephone wires may remain in close proximity to one another for 
any considerable distance. This is effected by making up or 
weaving together the wires into flat bands, preferably of a depth 
of a single wire only. 7 claims. 


9119. “ Improvements in electric bells and indicators.” KE. T. 
Firorp. Dated Junel. 6d. Consists of a pendulum, suspended 
in front of the bell from a stud or bracket. A small soft iron 
armature is fixed on the pendulum rod opposite the pole of an 
electro-magnet attached to the bell frame. When a current is 
sent through the bell coils, it also passes through the coil of the 
aforesaid electro-magnet, and attracts the pendulum; as soon as 
the bell stops ringing the pendulum is released and swings, indi- 
cating that the bell has rung. 4 claims. 


9133. ‘Improvements in the manufacture of carbons or elec- 
trodes for electric lamps.” H. H. Laxs. (Communicated from 
abroad by Messrs. Lacombe & Co., of Paris.) Dated Junel. 6d. 
The inventor places between discs or other pieces or layers of 
carbon a layer of a material composed of a mixture of carbona- 
ceous and silicious substances, or any suitable composition or 
material which, while not interfering with the proper working of 
the lamp, will by reason of the better conduction of the electrical 
current ensure the retention of the arc in a fixed position, and the 
consequent steadiness of the light. The pieces or layers of carbon, 
with the steadying substance above mentioned between them, are 
preferably subjected to a high degree of compression so as to con- 
solidate the mass, and increase the density and homogeneity 
thereof and the duration of the electrodes. 5 claims. 


9162. “‘ Improvements in the armatures of dynamo machines.” 
C. E. L. Brown. Dated June 3. 8d. Claims:—1. The construc- 
tion of a drum wound armature, in which the wires between which 
the maximum difference of potential may exist are completely 
separated over the whole armature and throughout their length 
by an interposed continuous sheet of insulating material, one half 
the wires lying at one side of the said sheet, and the other half at 
the other side. 2. The improved method of winding and insu- 
lating the wires of drum armatures, substantially as described 
with reference respectively to and shown in the drawings. 


9304. “ Improvements in switches for electrical purposes.” W. 
BarnicoaTr. Dated June 4, 6d. The inventor arranges seg- 
mental opposite plates on the base of the instrument, which are 
secured thereto by a screw, the said screws also clamping the 
terminal wires to each plate. He mounts a tongued contact-maker 
or breaker always in connection with one plate on a spindle of 
irregular shape, adapted to fit a key possessed only by those in 
charge of the plant, so that careless, mischievous, or insane 
persons (such as in an asylum) cannot tamper therewith. He 
covers this spindle by a guard plate with a hole to insert the key, 
and to prevent possibility of shock, he insulates the key part of 
the spindle from the contact-breaker in any suitable manner. To 
ensure the contact-maker or breaker being always “ on” or “off,” 
he mounts on it a cam or eccentric (which may carry a small fric- 
tion roller if desired) ; this bears against a plunger set up by a 
spiral spring carried in fittings on the base. 4 claims. 


9284. “ Improvements in metallic telephone circuits.” H. L. 
Bursank. Dated June 4. 8d. Consists in certain arrangements 
of the circuits with respect to the several appliances at the several 
stations, whereby when all the stations are at rest the several call 
bell helices and call bell generators are serially connected in cir- 
cuit, so that each station may receive a call from, or send a call to, 
the central station or exchange calls with each other, and whereby 
the calling circuit of both is opened when either station is using 
the line for conversation. 3 claims. 


10801. “Improvements in electric lamps.” H. Priepxr fils. 
Dated July 4. 8d. Claims :—1. In an electric lamp, the combi- 
nation of a carbon rod, an electric circuit, two or more electrodes 
in contact with one end surface of said rod, one or more of the 
said electrodes being movable with its, or their, contact point or 
points lengthwise to the rod and means for pressing the movable 
electrode or electrodes against the end surface of the same, sub- 
stantially as described. 2. In an electric lamp, the combination 
of a carbon-rod, an electric circuit, and two or more electrodes in 
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contact with one end of the said rod, one or more of the said 
electrodes being tubular and inclined upward from their points of 
contact with the carbon, substantially as specified. 3. In an 
electric lamp, the combination of a carbon rod, an electric circuit, 
two or more electrodes in contact with one end of the said rod, 
one or more of the said electrodes being movable, means for press- 
ing the movable electrode or electrodes against the carbon rod, 
contact surfaces on the movable electrode or electrodes, other con- 
tact surfaces arranged opposite thereto, and each of which is con- 
ductively connected to the pole of the lamp, being of different 
denomination from that to which the corresponding movable elec- 
trode is connected, substantially as set forth. 


20260. “Improvements in electric semaphores for railways.” 
F. Srirzet, C. WEINEDEL, A. ReuTLINGER, M. J. Souwarrz, J. H. 
Ecrtnorr, and J. Krerger, Sen. Dated December 17. 8d. The 
object of the invention is to provide an electric semaphore 
apparatus which shall be simple in construction and effective in 
operation. A further object is to provide an electric semaphore 
apparatus which shall be sensitive and positive in operation, and 
require but a small amount of battery to operate it. A further 
object is to construct the device that its signal blade may be made 
to stop at each half revolution, to impart different information 
according to its position—said blade being entirely hid within a 
shield when in a vertical or “safety” position. A further object 
is to construct an electric semaphore in such a manner that a 
visual blade and night signal may be operated by the same mecha- 
nism. A further object is to provide an electrical semaphore 
apparatus with a rotary signal blade and a night signal, both of 
these signals being operated simultaneously by the same mecha- 
nism. 11 claims. 


CORRESPONDENCE. 


The Lineff System of Electric Traction. 


I trust you will allow me brief space for replying to 
Mr. Lineff’s courteous answer (in your last week’s 
issue) to my recent remarks upon his system; not 
desiring to be esteemed by anybody as one of that 
sadly too numerous class who rush into places—espe- 
cially into print—where angelic beings even are remark- 
ably afraid to venture. 

Since writing, a fortnight ago, I have had the 
advantage of being “ personally conducted” over Mr. 
Lineff’s system, so as to see all the ins and outs thereof ; 
and, in the first place, as a result, I want to say that his 
new method is certainly a very great advance on the 
old. In my humble opinion, indeed, it ought to prove 
fully the best, in point of first cost and working ex- 
penses, of all the underground systems hitherto de- 
vised. 

But one still cannot help feeling that Mr. Lineff has 
a little further to go before reaching perfection ; and 
though suggestions from an outsider are perhaps ill- 
timed, yet the necessity for a more solid foundation as 
regards the magnetic rail sections, constantly is 
prompted to the mind. 

I certainly believe that a continuous channel of 
cement set in the asphalte insulation would prove 
more serviceable than the tiles which Mr. Lineff pro- 
poses to. employ. 

The incessant jarring of wheels upon the numerous 
exposed rail-edges (which must result from the different 
coefficients of wear or compression in iron and asphalte) 
ought very soon to show how much the earthenware 
tiles—which support the magnetic rail sections—can 
stand in the way of blows. 

It would be very interesting to watch the effect 
which the ordinary street traffic will produce upon 
the inch thickness of asphalte underneath the tiles. 

If the bottom of a very thick layer of asphalte 
remains fairly elastic whilst a hard skin is formed by 
traffic on the exposed top, then it might be found that 
the iron and asphalte surfaces would settle down at 
pretty much the same rate. 

With regard to the question of surface leakage, it 
appears almost as though the report did not say enough 
for the line, for the test which resulted in the lowest 
figure for insulation was decidedly abnormal. 

The difference between the highest and the lowest is 
so great that anyone might well be excused for thinking 
there was a “nigger” in it. 

Thus measurements taken at various times might 


show resistances of 4,000, 3,000, 3,500, 3,700, 3,200, 2,750, 
and so on, with, perhaps, one abnormal record of 600. 
In a case like this, one would say that the average re- 


000 + 60 
sistance is certainly not pa but considerably 


higher. The fault lies in not taking a sufficient 
number of instances. 

I still, however, think that a wise man will only 
reckon with certainty upon his lowest figure, even 
though it be somewhat abnormal. Twenty per cent. 
dividends froma company that is only supposed to pay 
five are pocketed with far more cheerfulness than 25 
per cent. from one that ought to give 30. 

Another point to be mentioned is the diminished size 
of motor required for the Linefft car as compared with 
accumulator cars. But Mr. Lineff knows quite well 
that the output of motors increases in much greater 
proportion than the lineal dimensions and mass, or 
weight, either; and a very little extra weight in the 
motor is enough to give the increased power required 
by reason of the accumulator dead-weight. 

As for the weight of the car itself, the present car 
frames are amply strong enough to carry the accumu- 
lators, and nothing need be added for that purpose. 

I am sorry the illustrations of this system, published 
before my last letter, escaped my notice. I usually 
devour most of the technical journals, more or less 
dyspeptically, but lack of time must have caused me to 
overlook this item. It makes no difference, however, 
as Mr. Kapp’s report contained a very good verbal 
description of the line. 

I am glad to hear that the Lineff system is shortly 
to be tried on a larger scale in practical work along the 
West Metropolitan Company’s line (subject to the per- 
mission of that august body, the Hammersmith vestry), 
and I sincerely wish Mr. Lineff every possible success. 
Every electrical engineer is anxious enough to see elec- 
tric traction introduced all over this country, and, per- 
sonally, [do not wish in any way to act as a brake 
upon invention. I only hope to be convinced that the 
Lineff system will, for some time to come, be able to 
show publicly the great benefits of electric traction, so 
that later on the converted Englishman will calmly 
submit to overhead tramway conductors, or anything 
else that is reasonable. 


August 12th, 1890. 


Frank B. Lea. 


Fall of Potential. 


I have an engineering pocket book which gives me 
the loss of potential in 100 yards of, say, a strand of 
7/168, with a current of 10 ampéres, which is used at the 
distant end. The loss of potential is given as 2°21 
volts on the basis of the 1,000 ampéres per square inch 
section of conductor. Now, I understand how to arrive 
at the loss of potential, if I either increase or decrease 
the length of my cable, keeping the current constant ; 
but, suppose I want to pass 15 amperes through a length 
of 75 yards, what is then the fall, length and current 


both being altered ? 
Works Manager. 


[The fall of potential along any wire is simply the 
current passing multiplied by the resistance between 
the two ends of the wire. Inthe example you give 
you have taken the fall of potential over half the cir- 
cuit only instead of over the whole length, viz., 200 
yards. If the wire has a resistance of ‘11 ohm per 
100 yards, then the resistance of the total circnit (200 
yards) will be ‘22 ohm, and as the current is 10 amperes, 
the fall of potential will be -22 x 10 = 2:2 volts. For 
a total length of 75 yards, i.e, a loop of 37°5 yards, the 


DSL ‘ 
resistance will be eee = ‘085 ohm, and if the 


current be 15 ampéres the fall of potential will be 
085 x 15 = 1:275 volts. For a loop of 75 yards, 7.¢., a 
total length of 150 yards, the fall of potential from end 
to end would of course be double, #.¢., 2°55 volts :-—EDs. 
ELEC. REV. ] 
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M. GRAMME. 


IN the report presented by the Comité des Arts Econo- 
miques to the Société d’Encouragement pour |’Industrie 
Nationale, in which M. Gramme’s title to be awarded 
the Grande Medaille d’Ampére is set forth, M. Mascart 
reminds the committee that it is to Pixii, under 
Ampere’s guidance, that we owe the first machine 
which has enabled us to dispense with chemical com- 
binations in obtaining electrical currents. Thereafter 
the chief difficulty was to manipulate the natural 
alternation of these currents, so as to give them a like 
direction in the exterior circuit. Except in certain 
particular applications, arc lighting, for instance, 
where the inverse direction of the currents presented 
no inconvenience, the difficulty appeared to be in- 
superable. We can understand, therefore, the revolu- 
tion that took place when, in 1869, M. Gramme in- 
vented his machine. It may be said that, for Paccinotti, 
the discovery existed in principle already, but, 
if so, this must have been unknown not merely 
to Gramme, but also to the scientific world, or 
how account for the astonishment which Gramme’s 
discovery evoked? It must be borne in mind also 
that the feeling among competent persons was not 
altogether of a nature to encourage a comparatively 
unknown inventor, for it must be remembered that 
Gramme, who was then asimple workman, had but lately 
arrived in Paris, knowing merely how to read, write, 
and cipher, in addition to having some ideas of design 
picked up at odd moments. The best judges proved 
shortsighted in this case—even Breguet, who had 
received the inventor with his customary kindness, and 
defrayed the cost of patenting the invention, could 
hold out no hopes as to the future of the invention. Ten 
years later, at the International Exhibition of 1881, 
there was not a machine of old or new-world construc- 
tion that had not its Gramme ring, and it is due to M. 
Gramme that Frenchmen are able to boast that the first 
alternating current machine and the first continuous 


current machine were both constructed in France. It 
is these immense services rendered to the industry in 
general, and particularly in France, that the society 
desires to honour, and to this effect it has been decided 
to award to M. Gramme a special medal bearing the 
effigy of Ampere, thus at the same time rendering 
homage to the immortal creator of electro-dynamics. 


M. FERDINAND CARRE. 


GENERAL SEBERT, in presenting the reportof the Comité 
des Arts Economiques to the Société d’Encouragement 
pour |’Industrie Nationale, in which M. Ferdinand 
Carre’s claims to the Henry Giffard prize of 6,000 francs 
for the most signal services rendered to French in- 
dustry are set forth, observed that M. Carré’s investi- 
gations in the artificial production of cold, and the 
manufacture of carbons for use in electric lighting, had 
had considerable influence on the industrial world. It 
was owing to M. Carré’s investigations under the latter 
head that certain recent developments in. electric 
lighting had been possible. The manufacture of 
carbons for electric lighting was at first by means of 
Foucault’s method of pointing the carbons, a method 
capable only of producing an irregular and expensive 
article. That was in 1868. It was then that M.-Carré, 
in a note addressed to the Academie des Sciences, 
pointed out a process by which some of the drawbacks 
of the Foucault process could be avoided. In 1876 he 
patented his draw-plate method, to which he subse- 
quently added improvements with a view to securing 
regularity and excellence. These improvements in- 
cluded the composition of a carbonaceous paste and the 
choice of an adhesive liquid as well as ingenious pro- 
cesses for the burning, drying, and the impregnating of 
carbons under heat, by means of vacuum and compies- 
sion ; and it is due to them that the use of Jablochkoff 
candles has been possible. The sale of drawn carbons 
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has been considerable from the outset. With a view 
to modify the tint of the arc and to get rid of the 
incandescent particles projecting from the superficial 
strata, M. Carré first devised a hollow carbon far- 
nished with a core of different composition, next a 
process whereby the carbons were impregnated with 
various salts subsequently removed from the outer 
layers by solution, so that only the core remained im- 
pregnated. .These improvements he patented in 1878 
and 1886. He also succeeded in producing a carbon to 
give out a red light. The fluted carbon, which is 
largely used in England, and was the subject of a patent 
in 1886, we also owe to M. Carré. Unfortunately, 
owing to these inventions not having been patented 
abroad, they are used without let or hindrance in 
foreign countries, and the inventor’s profits are con. 
sequently greatly curtailed. But the services of M. 
Carré are freely acknowledged ; and, in awarding the 
Giffard prize to him, the society is acting in accordance 
with the popular verdict. 


HOIST WITH HIS OWN PETARD. 


“A GOOD letter has laid the foundation of many a 
man’s prosperity.” If there is any truth in this maxim, 
then, a correspondent, whom we assume to be very 
youthful, and whose communication upon cable-testing 
appears in another column, commences life with a good 
augury for his future career. 

We need not refer to the raison d’étre of Mr. Hall’s 
letter, for it explains itself. The characteristics of such 
compilations as his should be conciseness and perspi- 
cuity, and on these points the gentleman, whose wrath 
we have incurred, is strong indeed ; with the exception 
of a few terms of compliment, not a superfluous word 
should be admitted, and in this respect our corre- 
spondent is rigorously exact; indeed, the composition 
may be characterised as one of those efforts of polite 
letter-writing, in which all words not absolutely indis- 
pensable are omitted, giving rise to a forcible style, 
in which will be found all the essentials of true 
elegance. 

While regretting that we do not number Mr. H. 
Cuthbert Hall amongst our regular readers, we can still 
congratulate our contemporary, whose devotion to sub- 
marine cable interests is supposed to be the sole object 
of its existence, upon having secured a contributor of 
such originality in research, and upon whose broad 
shoulders the mantle of Faraday is evidently destined 
to fall. 

In reality, the matter at issue is so simple, old, and 
utterly unimportant, that we should not have entered 
into any discussion except out of sheer good nature to 
Mr. Hall, whose error in this respect, might, on some 
future occasion, lead him into one still greater if his 
vapourings were not checked with a firm hand and 
good intent withal. Why our correspondent should 
characterise the simple statement that his device is 
old, as unscientific criticism, is best known to himself. 
Moreover, that assertion is not argument, nor inaccurate 


statement, proof, are truisms not unknown to us, but 
in how much our remarks justify Mr. Hall’s reminder 
can best be seen by the appendices to his letter. . 

Probably after a perusal of these, Mr. Hall will 
regret having sent us a communication which can 
scarcely be said to comply with the precept, 

“ Adopt with every man the style and tone 
Most courteous, most congenial with his own.” 
unless, indeed, he is utterly devoid of sentiment of 
this nature. 

It remains now to be seen whether, after our accept- 
ance of the challenge thrown out by him, and the 
complete vindication of our statement that the method 
of cable testing he described is neither novel nor 
interesting, he will have the manliness to apologise 
for his hasty and ill-advised epistle. 


THE PETROLEUM ENGINE COMPANY, 
LIMITED. 


THE company formed in 1888, for the development of 
the petroleum engine industry, by the manufacture of 
engines under the patents of Etéve, Hume and Priest- 
man, for the United Kingdom and the British Colonies, 
including Canada and India, has just issued its annual 
report. It appears that the royalties received show a 
steady progression from £18 in 1888, to £559 and 
£1,035 in 1889 and 1890 respectively, and out of these 
amounts the directors’ fees (£400) and other expenses 
of management, together £605 per annum, have to be 
deducted. At this rate, another three or four years 
will probably be passed before a modest 5 per cent. can 
be received by the shareholders, and it seems a con- 
venient opportunity to now consider whether some 
changes cannot be made which shall tend to the return 
of the capital expended as the lives of the patents ex- 
pire, and also to a reasonable interest on it during that 
period. 

The utility of the engines has been amply demon- 
strated for many purposes, such as electric lighting, 
chaff cutting and threshing, driving lathes and tools, 
pumping, driving dairy and bread making machines, &c. 
In regard to the use in conjunction with dynamo 
machines, we have always had a high opinion of the 
engine’s merits, and as the company possesses many 
first-class testimonials from practical and well known 
users, the difficulties incidental to the introduction of 
a new engine should by this time have disappeared. 

The fees of the directors, £100 each, we think should 
be voluntarily reduced, seeing that the management 
is of an almost nominal character, Messrs. Priestman 
Bros. having not only the manufacture but the sale 
of the engines also, mainly in their hands. 

It would be very interesting to know how much 
Messrs. Ernest Scott and Co., the second firm licenced, 
have done, what amount of royalties has accrued from 
their manufacture, and if but little (for we see no 
mention of their name in this year’s report), why it is 
80. Have they had all facilities for making engines of 
the latest patterns, and if not, why not ? 
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It seems likewise desirable that the petroleum engines 
should be well pushed in the colonies and India ; are 
they being introduced there with all the energy and 
tact that can be brought to bear upon the business ? 

The directors have a really good thing to manage, 
and if those who now manufacture cannot go ahead 
faster, surely others can be found to undertake the 
work, so that the shareholders may soon have an 
opportunity of getting for their outlay at least some 
interest thereon. 


AT Silvertown, the insulated trough 
Localising Fauits™ method of localizing faults is no longer 
in use. It was found that when the 
core was covered with any fibrous material, the passing 
of it through a trough of water was too slow a process, 
as, unless the fault was a very decided one, it was 
necessary to proceed slowly, to allow the covering to 
get soaked. Mr. Hawkins has used a method which is 
as follows :—The core to be examined has one end 
sealed ; beginning with this end it was wound on a 
drum which revolved in a trough of water, the latter 
being to earth. The other drum from which the core 
was being wnwound had a hole through the side, 
through which the end of the core protruded, and was 
fastened by a screw to a brass or copper disc carried by 
an ebonite collar fitting on to the drum spindle. Contact 
was made by a spring which pressed against the periphery 
of the revolving disc, the other end of the spring having 
a lead to battery and galvanometer. Mr. Hawkins 
found that the drum upon which the cable was wound 
being in water, there was no fear of having the fibre 
insufficiently soaked. At Siemens’s works the method 
devised by their electrician, Mr. F. Jacob, and described 
in Kempe’s Handbook, has been in use some 15 years. 
The whole point of the method lies in having the external 
coating of every portion fo earth, except that which is 
connected through the galvanometer to earth ; thus the 
resistance along the outside of the wet core being con- 
siderably higher than the resistance of the galvano- 
meter, any current through the fault in the portion 
connected to the galvanometer goes mostly through 
that instrument, whereas if the other portion is only 
on insulated drums, and the outside of the core is not 
perfectly insulated between that and the portion con- 
nected to the galvanometer, any small fault is most 
difficult to localise. 


Mr. RAIKES has caused questions 
to be asked by circular letter of those 
having registered telegraph addresses : 
Ist, as to whether the addressee has any objection to 
the publication of his registered address. 2nd, as to 
whether, if a list were published (of addresses in 
London), the addressee would wish to have a copy, 
the fee for registration, together with a quarterly 
copy of the list, being two guineas a-year. The idea 
of issuing a list seems to be a very good one, but to be 
thoroughly useful it should be extended to the whole of 
Great Britain—/z,, all telegraph addresses in the United 
Kingdom should be brought into one list. This list, 
we think, need only be issued annually, and in that 
case it might be found possible to bring it out for the 
extra guinea to be charged beyond the usual guinea for 
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the registration. For a list of London addresses only 
we consider a guinea by far too high a price. We do 
not know what number of registered addresses there 
may be in the whole of Great Britain, but this may be 
said safely that the greater the number the larger 
would be the demand for the list, and consequently 
the cheaper should be the relative cost of its pro- 
duction. 


THE Melbourne Evening Standard 
The Need for aPaciie of July 14th, 1890, has a somewhat 
lengthy article on the subject of the 
Pacific cable, and, having pointed out the various dis- 
advantages of other routes, says :—‘ Against these many 
disadvantages the Pacific route offers a security in that 
throughout its entire length—across Canada from Van- 
couver to Hawaii, Fanning Island, Samoa and New Zea- 
land—it would only touch foreign territory at Honolulu 
and Tutuila, while, as experience has abundantly 
proved, the greater depth at which the cable would lie 
would render it less liable to injury through volcanic 
disturbance, besides giving it greater protection against 
any hostile attempt at severance. In recognition of the 
advantages which the enterprise of the Eastern Kxten- 
sion Company has secured to Australia, Sir John Pender 
should be dealt with in a fair and liberal spirit. But it 
should not be forgotten that the benefit has been 
mutual, and that the Australian share would be terribly 
discounted if, by losing interest in the Pacific cable, it 
were to sacrifice its safety.” We are glad to see the 
Melbourne Press fully alive to the true interests of the 
Colonies in the above matter, and sincerely trust that 
through such means the public opinion of Canada, 
Australia and New Zealand may be guided to the suc- 
cessful carrying out of this absolutely necessary enter- 
prise. 


A MELBOURNE (Australia) paper 
says “there is every reason to believe 
that an arrangement will be entered 
into whereby the present unsightly wooden poles which 
support the street telegraph wires will be transformed 
into advertising hoardings, with due regard to the zsthe- 
tic cravings of the pedestrians. It is claimed that no 
damage will be done to the property of the Post Office, 
and that while the City Council will take proper pre- 
cautions to prevent the impeding of traffic, the adver- 
tising company will substitute symphonies in gold, pink, 
and azure for the black tar besmirched posts, whose ugli- 
ness is but hardly excused even on utilitarian grounds.” 
On reading the first few lines we were struck with 
horror to think what such a similar arrangement might 
do for‘our English towns, for although it is conceivable 
that harmonious designs by Burne Jones, Edward 
Poynter, Walter Crane, Whistler and others might prove 
interesting, nay, even instructive to art lovers among 
the public, yet we fear that in but too many cases 
colour and form would be sacrificed to giving pro- 
minence to the commercial aspects of the announce- 
ments. Telegraph poles, at any time, appear as defects 
ina landscape, but transformed into “ advertisement 
hoardings” they would be simply atrocious, unbear- 
able. Happily, however, there is not much fear that 
our Postal Department would be a party to such an 
arrangement as that indicated above, even though im- 
portuned to be go. 


Telegraph Poles for 
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FRANKLAND’S RESEARCHES ON THE 
CHEMISTRY OF STORAGE BATTERIES. 


THE chemical changes which take place during the 
charging and discharging of storage batteries have 
been the subject of considerable difference of opinion 
amongst chemists and physicists. Some authorities 
have maintained that the effects are dependent on the 
occlusion of oxygen and hydrogen gases on the plates, 
whilst others, regarding the question from another 
point of view, have held that lead sulphate plays an 
important part inthe phenomena. That the differences 
of opinion amongst experts have been widely divergent 
may be recognised from the fact that scientists, who, 
. apparently, are well competent to express their views, 
have asserted that no chemical change of the lead sul- 
phate occurs either in the charging or discharging of 
the plates. 

In order to test the accuracy of the former opinion, 
Dr. Frankland, some time ago, undertook a series of 
experiments, the results of which were communicated to 
the Royai Society (vide Proceedings Royal Society, 
XXXV., p. 67). Two plates of lead were twisted into a 
corkscrew form, the gutter of the screw being filled 
with red lead ; these plates were immersed in dilute 
sulphuric acid and charged in the usual way. When 
these plates were subsequently heated and the gas 
evolved, collected and examined, it was found that mere 
traces of oxygen and hydrogen were expelled, whereas, 
if the theory had been correct, there should have been 
a copious evolution. Hence, it was concluded, that the 
important agent in the cell is not constituted by the 
occluded gases. 

With regard to the lead sulphate, Dr. Frankland 
observed that in charging a strong cell, a considerable 
amount of sulphuric acid disappears, and is accom- 
panied by a certain deposition of lead sulphate, but 
that the deposit formed is inadequate to account for the 
total acid which has disappeared. 

The strength of the acid ceases to diminish and 
afterwards increases as the charging of the cell pro- 
ceeds ; this change continues until the maximum 
charge has been reached, and oxygen and hydrogen 
gases are evolved from the positive and negative plates 
respectively. 

When the cell is discharged, the phenomena above 
described are reversed, the specific gravity of the acid 
decreasing from the point from which it began to in- 
crease on the charging of the cell. 

From these experiments and the observations made 
upon them, Dr. Frankland deduced the following 
results, representing the changes which occur in 
charging a storage battery, viz. : 

1. The electrolysis of hexabasic sulphuric acid (‘.e., 
H, SO,) according to the equation 


H, SO, = SO, + 30+ 3H, 
——— —— 
on + plate on — plate 


2. The reconversion of the evolved sulphuric anhy- 
dride (SO,) into the corresponding acid (H, SO,). 

3. Chemical action on the coating of the positive 
plate according to the equation 


PbSO, + O + 3 H,O = PbO, + H, SO,.- 


4, Chemical action on the coating of the negative 
plate according to the equation 


PbSO, + H, + 2H,O = Pb + H,80,. 


When the storage battery is discharged, the first two 
changes observed in charging the battery are repeated. 
Further, on the coating of the positive, formerly the 
negative electrode, the chemical change which takes 
place is represented by the equation 


PbO, + H, = PbO + H, 0 


on the coating of the negative. Finally, the positive 
electrode, the change occurring is represented by the 
equation 


Pb + 0 + H, SO, = Pb SO, + 3H, O. 


Hence Dr. Frankland formed the opinion that the 
formation of the cell consists in the more or less 
thorough decomposition of those portions of the lead 
sulphate comparatively removol from the conducting 
metallic nucleus of the lead. Lead sulphate possesses 
alow specific conducting power, whilst lead peroxide, 
and especially spongy lead, offer comparatively little 
resistance to the current, which is thus enabled to bring 
the outlying portions of the coating under its influence. 

Since these results were published, Dr. Frankland 
has been pursuing his researches in the same direction. 
He undertook a series of experiments with a view to 
ascertaining what lead compounds actually take part in 
the chemical reaction in charging and then discharging 
secondary batteries. 

A quantity of lead oxide (PbO,) reduced to a fine 
powder was treated successively with portions of dilute 
sulphuric acid until the liquid became permanently 
acid. On being allowed to stand, a buff-coloured pre- 
cipitate separated from tle mixture and was found by 
analysis to possess the formula Pb; S, O,,. 

When finely powdere.113d lead (Pb, O,) was treated 
in the same way with dilute sulphuric acid, the 
powder which settled on sianding was brownish-red in 
colour, and was found on analysis to have the constitu- 
tion Pb; 8, Ojo. 

Dr. Frankland considers that these hitherto unknown 
or undescribed salts constitute the original active ma- 
terial of storage ceJls, and that the following equations 
accurately represent the reactions which take place on 
the surface of the plates on charging and discharging 
the battery. 

A. If the buff-coloured salt is the active material used, 
then 

I. on charging— 


SO,.f 


(2) Negative plate, Pb; S;0, + 5H, O = 5 Pb + 2 H,SO, + 
2 


2 

II. on discharging — 

(1) Positive plate, 5 PLO, + 3 H, SO, + 5H, = Pb; S;.O,, + 
8 H, O. 

(2) Negative plate,56 Pb + 3H,SO, +50 = Pb, 8; 0,, + 5H,0, 


B. If the brownish-red coloured salt is the active 
material used, then 
i. on charging— 


(1) Positive plate, 2 Ph, S. Oy + 20, + 4H,O = 6 PhO, + 


2 NU4. 

(2) Negative plate, Pb; 8S, Oj. +4 H, = 3 Ph + 2H, SO, + 2 
O. 

2 


II. on discharging— 

(1) Positive plate, 6 PbO, ap 4 H, SO, + A H, = 2 Pb, 8, Oro oe 
8 H, 0. 

(2) Negative plate, 3) 120) + 2 H, SO, + 20, = Pb; S. Oj + 
2 H, 0. 


It is worthy of remark that in practice, only half as 
much material seems to be necessary for the negative 
as for the positive plates, and this is evidence in favour 
of the latter alternative, B, being correct. 

We cannot assume, however, that there is nothing 
more to be discovered concerning the chemical action of 
storage batteries. The subject is full of complications, 
and it is to be hoped that electricians will receive 
further and large assistance from chemists who alone, 
perhaps, are able to throw the necessary light upon 
these obscure matters. 


EDINBURGH EXHIBITION. 


(Continued from page 126.) 


The Barothermotelemeter.—With Mr. Johnston Ste- 
phen, of Edinburgh, the Lord Justice Clerk is joint 
inventor of this instrument. It is for the purpose 
of enabling observers to take readings as often as 
desired, and by a single wire, from barometers and 
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thermomeicra }laced at great heights or distances, 
without the necessity of the observer being resident 
where tho ins!ruments are placed, thereby saving much 
expense, and enabling observations to be taken at points 
where residence might be impossible. The barometer 
has inserted in its mercury a rod of insulating material, 
on which a screw thread has been cut, and on this 
thread a fine wire is wound. An electric circuit, estab- 
lished through this coiled wire to the mercury, and by 
a conductor from the mercury to earth, will, of course, 
meet with more or less resistance, according to the 
height of the barometer, as the coils are more or less 
short-circuited by the mercury. The thermometer has 
two carbon threads passed down into the mercury, and 
in the same way as in the case of the barometer the 
resistance is increased or reduced by the fall or rise of 
the mercury lengthening or shortening the circuit 
through the carbon threads. The procedure by the 
observer at a receiving station consists in taking, first, 
a reading of the line resistance, without! passing the 
current through the instruments, then passing the 
current through the instruments in succession, and 
taking readings, correcting these by the reading of the 
line wire. The mode in which these changes are 


HiGs ts 


accomplished is shown in fig. 1. The flat coil, A, B, 
is balanced on the pivot, E, and the permanent fixed 
magnet, F, G, rests within the coil. On the circular 
disc, to which A, B is attached, a curved tube, 0, D, is 
placed, which has a metal plate along its lower side, 
and a small quantity of mercury (shown by the shading). 


LINE 


SHUNT 


R THROUGH 
| RESISTANC— 
Ga) 


Fia, 2. 


Three wires are inserted in the upper side of the tube— 
one in the centre, and one near each end. When the 
tube, C, D, is at rest a weak current passed from the 
line through the centre wire will not disturb the 
position of 0, D, The line resistance can thus be noted. 


If a strong + current be then passed, ©, D is moved so 
that the mercury leaves the centre wire and makes 
contact with one of the side wires, and thus shunts the 
circuit from the line through the barometer circuit, the 
resistance of which is then checked. The thermometer 
is then checked by passing a strong — current, which 
turns CG, D in the opposite direction, and makes the 
circuit through the other side wire. The mode in 
which these switchings are accomplished at the observ- 
ing station is shown in fig. 2. It will be seen that 
when the key, L, is used a weak current passes to line, 
when the key, B, is used a strong + current passes, and 
when the key, T, is used a strong — current passes. 
In each case, when the key is still further depressed, it 
gives the current an alternative path through a bridge 
and proportional coils, thus enabling the readings of 
the resistance to be taken. The upperside of the large 
key, which connects the rheostat, is covered with insu- 
lating material to prevent short-circuiting. 


A NEW FORM OF GAS BATTERY. 


AT one of the meetings of the Royal Society, a short 
time ago, a new form of gas battery was described by 
Messrs. Ludwig Mond & C. Langer. There are several 
forms of gas battery already known, but the peculiarity 
of this latest modification is that it is a dry gas battery. 

The new battery may be thus briefly described :— 
A diaphragm of some porous non-conducting material, 
such, for example, as plaster of Paris, is saturated with 
dilute sulphuric acid, or with some other common and 
suitable electrolyte. This diaphragm is covered on 
both sides with thin platinum foil, which has been 
finely punctured, and which contains about 1,500 per- 
forations per square centimetre. The foi! is overlaid 
in its turn by athin film of platinum black. 

The internal resistance is reduced toa minimum by 
placing the foil in contact at short intervals with strips 
of some good conductor. 

A number of such diaphragms having been prepared 
in the manner described, they are placed side by side, 
or one above the other, with non-conducting frames 
intervening ; this arrangement forms chambers through 
which the gases employed are passed. One side 
of each diaphragm is exposed to the action of air or 
hydrogen, whilst the alternate sides are exposed to the 
action of hydrogen gas, and the spaces which exist 
between the diaphragm are so connected that the gases 
pass through the whole series each in its own proper 
way. 

Experiments were made in order to estimate the 
electromotive force of such a battery as this, with the 
result that it (the E.M.F.) was found to vary consider- 
ably with the quality of the platinum black. 

The best result obtained was : 


H.M.F. = 0°97 volt, 


and this was yielded when platinum black, prepared as 
follows, was employed, namely, by precipitation from 
a boiling solution of platinum tetrachloride by neutra- 
lising with sodium carbonate, and afterwards reducing 
with a boiling solution of sodium formate. 

The resistance of a plate of plaster of Paris, 8 mm. 
in thickness and having 350 sq. cm. of surface, was 
found to be 

R = 0:02 ohm. 


The maximum amount of work was obtained from 
this battery when the external resistance was nearly 
double the value of the internal resistance. 

After much experiment it was found most convenient 
to work the battery with an electromotive force of about 
0°73 volt, which allows a current of from 2:0 to 2°5 
amperes to be taken out of an element with 700 sq. em. 
of active surface covered with 0°35 gramme of platinum 
foil and 1 gramme of platinum black. The temperature 
should be maintained constant at 40° C. by passing 
excess of air through the battery. 

About one-half of the energy of combustion of the 
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hydrogen gas is converted into electrical energy ; this 
is, comparatively speaking, a high value. 

Messrs. Mond and Langer, besides experimenting with 
oxygen and hydrogen, also tried air and a gas contain- 
ing from 30 to 40 per cent. of hydrogen—a gas, in fact, 
such as can be got by the action of steam, with or with- 
out air, on coal or coke. 

As might be predicted, this battery after having been 
at work for some time begins to exhibit signs of polari- 
sation. Inthe opinion of Messrs. Mond and Langer, 
this phenomenon is caused by a charge in the concen- 
tration of the acid at the two electrodes, and may be 
remedied by interchanging the gases from time to time ; 
this can be effected with the greatest ease since the 
materials to be interchanged are gaseous. 

It is only fair to remark, in conclusion, that Messrs. 
C. R. A. Wright and C. Thompson have recently stated 
that the gas battery described by Messrs. Mond and 
Langer is practically identical in principle with one 
described by them in 1888 in a paper entitled “ On the 
Development of Voltaic Electricity by Atmospheric 
Oxidation” (vide Proceedings Royal Society, Vol. 
XLIV., p. 182), and which was perhaps foreshadowed 
in a previous paper by them, entitled ‘Note on the 
Development of Voltaic Electricity by Atmospheric 
Oxidation” (vide Proceedings Royal Society, Vol. 
XLII, p. 212.) 


A SYNTHETIC STUDY OF DYNAMO 
MACHINES. 


(Continued From page 40.) 


IX.—THE HEATING OF MACHINES. 


IN every dynamo there is performed internally while 
running a certain amount of work, first, in forcing the 
current through conductors having some resistance ; 
secondly, in continually changing the direction of the 
magnetism in the armature core ; thirdly, in generating 
in the latter feeble parasitic currents. The energy thus 
dissipated appears in the form of heat ; accordingly the 
machine increases in temperature from the time it is 
started, and attaining a maximum when the rate 
of losing heat into the surrounding air is exactly 
equal to the rate at which it is generated in the 
machine. There is also, in addition to the above, 
some work done in overcoming the friction of the 
journals, As this need be no greater than in other 
machinery through which at the same speed similar 
power is transmitted, the heating arising therefrom calls 
for no special attention. 

In fixing the heating limits, two things must be 
borne in mind. First, the temperature must not be 
great enough to cause deterioration of the insu- 
lating material ; secondly, the variation must not be 
great enough to give trouble from the expansion and 
contraction of the metal parts. As regards the armature, 
there is some difficulty in measuring the actual tem- 
perature of the conductors. As a rule, they are covered 
all round with insulating material, and the usual way 
being to lay the thermometer on the insulation when 
the machine stops running, what is actually obscrved 
is, of course, the temperature attained by the outside 
covering. On the other hand, what we actually take 
the indication from is of little importance, provided 
the observation affords a guide as to whether the tem- 
perature of any part gets too great. It is certain that 
the wires next the core, in an armature wound with, 
say, four layers of ‘048 inch diameter wire, would be 
a good deal hotter than would be indicated immediately 
by a thermometer placed on the covering of the outer 
wires when the machine stops. At the same time if 
we know from experience, that the heating of the 
inside wires is harmless when the temperature of 
the outside covering does not with the thermometer 
left on exceed a certain amount, an observation of the 
outside temperature should furnish ys with a perfectly 


reliable guide as to what cooling surface should be 
allowed. In practice we can only measure the surface 
temperature, and, given a certain rate of generating 
heat, the temperature which the surface attains in 
running depends upon its extent and character, and on 
the speed of rotation. But the difference of tempera- 
ture between the interior and the outside depends upon 
the thermal resistance encountered by the heat in flow- 
ing to the surface. In an armature wound with one 
layer of coarse wire, for example, it would require less 
difference of temperature to produce a given flow of 


heat than in one wound with several layers of fine 


wire. In the former there is only one layer of cotton 
insulation for the heat generated in the copper to flow 
through, while in the latter the flow to the surface 
takes place partly by conduction round and round the 
fine wire and partly through the several layers of badly 
conducting cotton covering. But by leaving the 
thermometer on the machine, and noting the maximum 
to which it rises; we can readily obtain an idea of the 
temperature to which the underneath insulation is sub- 
jected. 

The interior of the core is always hotter than the 
underneath layers of wire, even if the heat generated 
in the iron itself is small. When the armature is built 
of plates the difference in temperature between the 
interior and exterior of the core is little, as the iron 
forms a continuous conductor which carries off the heat 
fairly well ; but if constructed of iron wire the diffe- 
rence is greater, as the flow of heat is obstructed by 
badly-conducting substances (cotton covering, varnish, 
&c.). When a machine is started the heat flows from 
the copper into the surrounding air also into the iron 
core, the latter being for a time the cooler. As the run 
continues the core increases in temperature from this 
reception of heat, also on account of a certain amount 
being generated in its own mass. Its temperature 
becomes in time equal to that of the adjacent con- 
ductor, when it neither receives nor loses heat. 
Finally, it rises above that of the conductor by an 
amount just sufficient to cause its heat to flow outwards 
through intervening substances. 

It will be seen, then, that the maximum temperature 
may not be attained for a considerable time, as, due to 
the absorption of heat by the core, the cooling surface is 
virtually large to start with, but gets less and less as the 
core attainsits maximum. When the ultimate tempera- 
ture is reached, the heat is radiated from the exterior 
surface only, and the heat thus radiated is exactly 
equal to the heat generated. The time it takes for the 
machine to reach its ultimate temperature varies con- 
siderably, as might be expected. Very often the maxi- 
mum temperature is not attained in large machines 
until they have run for six or eight hours, while in 
smaller machines a two to three hours’ run may be 
sufficient. For a thorough test, the machine should 
be run with full load until its temperature ceases to 
rise. 

Some difference of opinion exists with reference to 
the temperature which should be permitted. The 
British Admiralty allow a rise of about 40° C, above 
the surrounding atmosphere, and engineers are gener- 
ally specifying this limit for the contracts of which 
they have charge. The measurement is taken by 
placing the thermometer on the armature after the 
machine has stopped, and noting the maximum 
attained. It thus indicates something less than the 
actual temperature of the core and conductors, but 
affords a reliable enough indication as to whether the 
heating in these is too great. If the rise measured in 
this way does not exceed 40° C., the insulating ma- 
terial is considered to be in no danger of deteriora- 
tion. 

Remembering that the Admiralty dynamos have 
often to work in an atmosphere of some 50° C., this 


‘rise seems somewhat ample, while for land dynamos, 


working under ordinary conditions, it does very well. 
Mr. Esson, in his recent paper, stated as his opinion that 
in no case should the maximum temperature exceed 75° 
C. ue., the temperature of the room added to the rise in 
continuous running. In the continuous running of an 
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Edison-Hopkinson dynamo for three weeks at full load 
the temperature of the armature varied from 76° C. to 
84° C., keeping throughout the run about 60° above 
the surrounding air. In America they work much 
hotter, and accordingly we find the United Edison 
Manufacturing Company specifying that after a 10 
hours’ run at full load no conductor or other electric part 
of their dynamos shall have a temperature of more than 
80° C. above the surrounding atmosphere. This, to 
British electricians, seems excessive, though the reflec- 
tion that the American limit is not exceeded may, at 
times, comfort them, when, for some unforeseen reason, 
a machine runs hotter than usual. Speaking generally, 
a temperature limit of 75° C., which includes a rise 
of from 30° to 40° C., is not exceeded by the best 
English practice. 
(To be continued.) 


TESLA’S NEW ALTERNATING MOTORS.* 


FOR some time past Mr. Nikola Tesla, whose previous 
work in alternating current motors is well known, has 
been engaged upon the study of these machines, in 
order to develop efficient methods for operating them 
on two wires instead of three, and still without the use 
of a commutator. 

The general principle upon which these machines 
are designed is based on the well-known fact that if a 
magnetic core, even if laminated, be wound with a coil, 
and a current be sent through, the magnetisation of the 
entire core does not immeditely ensue, the magnetising 
effect not being exhibited in all parts simultaneously. 
This Mr. Tesla attributes to the fact that the action of 
the current is to energise first those laminz or parts of 
the core nearest the surface and adjacent to the exciting 
coil, and from thence the action progresses towards the 
interior. A certain interval of time, therefore, elapses 
between the manifestation of magnetism in the external 
and the internal sections or layers of the core. 

If the core be thin or of small mass, this effect may 
be inappreciable, but in the case of a thick core, or even 
of a comparatively thin one, if the number of alterna- 
tion be very great, the time interval occurring between 
the manifestations of magnetism in the interior of the 
core and in those parts adjacent to the coil is more 
marked, and in the construction of such apparatus as 
motors which are designed to be run by alternating 
currents, Mr. Tesla has found it desirable, and even 
necessary, to give due consideration to this phenomenon 
and to make special provisions in order to obviate its 
consequences. 

On the other hand, by taking advantage of this very 
action or effect, and, by rendering it more pronounced, 
Mr. Tesla utilises it in the operation of motors in 
general. This he effects by constructing a field in which 
the parts of the core that exhibit at different intervals 
of time the magnetic effect imparted to them by alter- 
nating currents in an energising coil are so placed with 
relation-to a rotating armature as to exert thereon their 
attractive effect successively in the order of their mag- 
netisation. By this means there is secured a result 
similar to that which Mr. Tesla has heretofore attained 
in the previous types of his motor, in which, by means 
of one or more alternating currents, he produces a rota- 
tion or progression of the magnetic poles or points of 
maximum attraction of the field of force. 

The general principle involved in the action above 
mentioned is illustrated in the simple motor shown in 
fig. 1. Here X represents a large iron core composed of 
a number of sheets or laminz of soft iron or steel. 
Surrounding this core is a coil, y, which is connected 
with a source, E, of rapidly varying currents. 

Let us consider now the magnetic conditions existing 
in this core at any point, as D, at or near the centre, and 
any other point, as a, nearer the surface. According 
to Mr. Tesla, when a current impulse is started in the 
magnetising coil, Y, the section, at a, being close to the 
coil, is immediately energised, while the section, at 0, 
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which, to use a convenient expression, is “ protected ” 
by the intervening sections or layers between a and 3, 
does not at once exhibit its magnetism. However, as 
the magnetisation of a increases, b becomes also affected, 
reaching finally its maximum strength some time later 
than a. Upon the weakening of the current the magne- 
tisation of @ first diminishes, while 0 still exhibits its 
maximum strength, but the continued weakening of a 
is attended by a subsequent weakening of ¥. Assuming 
the current to be an alternating one, a will now be 
reversed, while 0% still continues of the polarity first 
imparted. This action continues, the magnetic con- 
dition of } following that of @ in the manner above 
described. 

If an armature, for instance, a simple disc mounted 
to rotate freely on an axis, be brought into proximity 
to the core, a movement of rotation will be imparted to 
the disc, the direction depending upon its position 
relatively to the core, the tendency being to turn the 
position of the disc nearest to the core from a to J, as 
indicated in fig. 1. 

This action or principle of operation has been 
embodied in a practicable form of motor, which is 
illustrated in fig. 2. Here A represents a circular frame 
of iron, from diametrically opposite points of the in- 
terior of which the cores project. 

Each core is composed of three main parts, B, B, and 
C, and they are similarly made with a straight portion, 
é, around which the energising coil is wound, a 
curved arm or extension, c, and an inwardly projecting 
pole, d. 

Kach core is made of two parts, B, B, with their polar 
extensions reaching in one direction and a part, C, 
between the other two and with its polar extension 
reaching in the opposite direction. These cores are 
wound with coils, D, which are connected in the same 
circuit either in parellel or series and supplied with an 
alternating current by a generator, E, represented 
diagramatically. Between the cores or their polar 
extensions is mounted an armature, F, wound with 
magnetising coils, G, that are closed upon themselves, 
similar to those in the older types of Mr. Tesla’s 
motors. 

The operation of the motor is as follows :—When a 
current impulse or alternation is sent through the 
coils, D, the sections, B, B, of the cores being on the 


_ surface, and in close proximity to the coils, are im- 


mediately energised. The sections, C, on the other 
hand, are protected from the magnetising influence of 
the coil by the interposed layers of iron, B, B. 

As the magnetism of B, B increases, however, the 
sections, C, are also energised, but they do not attain 
their maximum strength until a certain time subse- 
quent to the exhibition by the sections, B, B, of their 
maximum. 

Upon the weakening of the current, the magnetic 
strength of B, B first diminishes while the sections, C, 
have still there maximum strength ; but as B, B con- 
tinue to weaken, the interior sections are similarly 
weakened. 

B, B may then begin to exhibit an opposite polarity, 
which is followed later by a similar change on C, and 
this action continues. 

B, B and C may, therefore, be considered as separate 
field magnets, being extended so as to act on the arma- 
ture in the most efficient positions, and the effect is 
similar to that in Mr. Tesla’s other forms of motor, viz., 
a rotation or progression of the maximum points of the 
field of force. Any armature, such, for instance, as a 
disc mounted in this field, would rotate from the pole 
first, to exhibit its magnetism to that which exhibits it 
later. . 

In following out the ideas stated above, Mr. Tesla has 
applied them to a class of motors in which two or more 
sets of energising magnets are employed, and in which 
by artificial means a certain interval of time is made to 
elapse between the respective maximum or minimum 
periods of their magnetic attraction or effect. This has 
already been applied to the operation of Mr. Tesla’s 
three-wire motors. In the present instance Mr. Tesla 
employs a motor with two sets of energising or field 
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magnets, each wound with coils connected with a source 
of alternating currents, but forming two separate paths 
or circuits. The magnets of one set are protected toa 
certain extent from the energising action of the current 
by means of a magnetic shield or screen of laminated 
iron interposed between the magnet and its energising 
coil, 

The shield is properly adapted to the conditions of 
particular cages so as to shield or protect the main core 


The engraving, fig. 4, shows the simplest form of this 
type of machine. The cores, B, form one set of mag- 
nets, and are energised by coils, D, while the cores, 0, 
forming the other set, are energised by coils, E, and the 
coils are connected in series with one another, in two 
derived or branched circuits, F, G, respectively. 

Each coil, E, it will be noted, is surrounded by a 
magnetic shield, H, which is composed of an annealed 
insulated or oxidised iron wire wound on the coils in 
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Fics, 6 AND 7.—TESLA ALTERNATING MOTOR. 


from magnetisation until ithas become itself saturated, 
and no longer capable of containing all the lines of 
force produced by the current. By this means it will 
be seen that the energising action begins in the pro- 
tected set of magnets, a certain arbitrarily determined 
period of time later than in the other, and that by this 
means a practically economical difference of magnetic 
phase may readily be secured. 

The nature and operation of this motor will be 
readily understood by reference to the accompanying 
illustration, 


the manner indicated, so as to form a closed magnetic 
circuit around the coils, and between the same and the 
magnetic cores, C. Between the pole pieces or cores, 
B, C, is mounted the armature of the closed circuit coil 
type. 

The operation resulting from this arrangement is as 
follows :—If a current impulse be directed through the 
two circuits of the motor, it will quickly energise the 
cores, B, but not so the cores, ©, for the reason that in 
passing through the coils, H, there is encountered the 
influence of the closed magnetic circuits formed by the 
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Shields, H. The first effect is to effectively retard the 
current impulse in circuit, G, while at the same time the 
proportion of current which passes does not mag- 
netise the cores, C, which are shielded or screened by 
the shields, H. 

As the increasing electromotive force then urges more 
current through the coils, E, the iron wire, H, becomes 
magnetically saturated and incapable of carrying all the 
lines of force, and hence ceases to protect the cores, ©, 
which become magnetised, developing their maximum 
effect after an interval of time subsequent to the similar 
manifestation of strength in the other set of magnets, 
the extent of which may be arbitrarily determined by 
the thickness of the shield, H, and other well-known 
conditions. 

From the above it will be seen that the apparatus or 
device acts in two ways. First, by retarding the cur- 
rent, and second by retarding the magnetisation of one 
set of cores, from which its effectiveness will readily be 
seen. 

Many modifications of the principle here embodied 
have been made by Mr. Tesla, one only more of which 
we may notice here. This is illustrated in fig. 5, and 
is similar in all respects to that above described, except 
that the iron wire, H, which is wrapped around the 
coils, E, is in this case connected in series with the 
coils, D. The iron wire coils are connected and wound 
s0 as to have little or no self-induction, and, being 
added to the resistance of the circuit, F, the action of 
the current in that circuit will be accelerated, while in 
the other circuit, G, it will be retarded. 

Still another type of motor constructed by Mr. Tesla 
is one with a field magnet having two sets of poles or 
inwardly projecting cores, and placed side by side so 
as practically to form iwo fields of force, and alternately 
arranged, that is to say, with the poles of one set or 
field opposite the spaces between the other. The free 
ends of one set of poles are then connected by means of 
laminated iron bands or bridge pieces of considerably 
smaller cross-section than the cores themselves, so that 
the cores all form parts of complete magnetic circuits. 

When the coils on each set of magnets are connected 
in multiple circuits from an alternating machine elec- 
tromotive forces are set up in each circuit simul- 


taneously, but the coils on the magnetically bridged or | 


shunted cores will have, by reason of the closed mag- 
netic circuits, a high self-induction which retards the 
current, permitting at the beginning of each impulse 
but little current to pass. On the other hand, no such 
opposition being encountered in the other set of coils, 
the current passes freely through them, magnetising the 
poles on which they are wound. 

As soon, however, as the laminated bridges become 
saturated and incapable of carrying all the lines of 
force, which the rising electromotive force, and conse- 
quently increased current, produce, free poles are de- 
‘veloped at the ends of the cores, which, acting in 
conjunction with the others, produce rotation of the 
armature. 

The construction by which this is accomplished is 
shown in the accompanying engravings, figs. 6 and 7. 

The frame of the motor, A, is built up of sheets of 
iron, punched out to the desired shape and bolted to- 
gether with insulation between the sheets. When 
complete, the frame makes a field magnet with in- 
wardly projecting pole-pieces, B and c. To adapt them 
to the requirements of this particular case, these pole- 
pieces are out of line with one another, those marked, 
B, surrounding one end of the armature, and the others, 
C, the opposite end, and they are arranged alter- 
nately ; that is to say, the pole pieces of one are set 
in line with the spaces between those of the other sets. 

The pole-pieces, C, are connected or shunted by bridge 
pieces, E. 

The coils, F and G, are connected in series, respec- 
tively, in two circuits, which are branches of a circuit 
from an alternating machine, and they are so wound 
that the circuit of coils, G, will have a higher self- 
induction than the other circuit or branch. 

The function of the shunts or bridges, EH, is that they 
shall form with the cores, 6, a closed magnetic circuit 


for a current up to a predetermined strength, so that 
when saturated by such current, and unable to carry 
more lines of force than such a current produces, they 
will, to no further appreciable extent, interfere with 
the development by a stronger current of free magnetic 
poles at the ends of the cores, c. _ 

In such a motor, the current is s> retarded in the 
coils, G, and the manifestation of the free magnetism 
in the poles, C, is delayed beyond the periods of maxi- 
mum magnetic effect in poles, B. The result is thata 
strong torque is produced, and the motor operates with 
approximately the power developed in a motor of this 
kind, energised by independently generated currents, 
differing by a full quarter phase. 


THE BREMEN ELECTRIC TRAMWAY. 


AS already announced in the REVIEW of the 11th ult., 
the first electric tramway in Europe on the Thomson- 
Houston system was opened in Bremen on the 22nd 
June. The length of the line, which forms a 
double track, except in one narrow street, is 
1,748 yards, or nearly a mile. It commences at the 
Town Hall in the centre of the town and passing by 
the new railway station, terminates at Exhibition- 
place just inside the town park, where an industrial 
exhibition is now being held. The conductors, which 
are carried overhead, consist of copper wires 8:25 mm. 
in thickness, and are suspended from insulators attached 
to steel cables arranged transversely across the streets 
on steel and cast iron posts. The engine-house is 
situated about 220 yards from the starting point of the 
tramway and to the left side of the park entrance. It 
contains at present a Pétry-Déreux boiler, and a steam 
engine of 150 I.H.P., made by Kiichen of Dusseldorf. 
This drives a dynamo having an output of 62,500 watts, 
at an E.M.F. of 500 volts at the terminals. There is 
also installed a 70 H.P. high speed Armington-Sims 
engine, and an arc light dynamo. Another dynamo, 
similar to the first, will shortly be erected. Current 
from this generating station is used for several purposes : 
for the working of the tramway; for operating a 15 
H.P. electromotor placed in the Vienna Bakery in 
Exhibition-place, where the motor actuates several 
kneading machines, and a dynamo which supplies 
current to a number of are and incandescent lamps ; and 
for the lighting of many are and glow lamps arranged 
on the tramway route, &c. 

The current from the first dynamo goes from the 
positive brush to the main conductor, which is arranged 
at a height of 20 feet over the middle of the track and 
passes along it until it reaches a contact roller carried 
by the car. The current is collected by contact rollers, 
from which it passes to the two motors, then through 
the car wheels to the rails and thence back to the nega- 
tive brush. It branches its course along the main con- 
ductor and is collected by the contact rollers on other 
cars in the same manner. The single rails are con- 
nected by copper wires rivetted to them. On the top 
of each car is erected, at an angle of 40 degrees, an iron 
supporting rod which carries a grooved contact roller 
pressing against the underside of the conductor. 


‘Suitable leading devices are arranged at crossings so 


that the contact rollers keep in position. There are two 
10 H.P. motors to each car and they are fixed ina specially 
built framework. Each motor drives one of the two 
axles, and each car is fitted with brakes, track brushes 
for removing obstacles off the rails, and safety appli- 
ances. Throughout the line there are numerous curves 
most of which are of small radius, but these are all 
traversed with great facility. At present there are in 
service five to six passenger cars, to each of which a 
separate car can be attached according to the require- 
ments of the traffic. A car depdt has been erected in 
the rear of the gas works and several pits have been 
dug in order to render the motors readily accessible. 
—Abstracted from the Hlektrotechnische Zeitschrift. 
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FIELD’S MAKE AND BREAK TELEPHONE. 


MR. STEPHEN W. FIELD’s work in the various 
branches of telegraphy and electric railroading is 
probably well known to our readers, but his versatile 
genius has also led him in the direction of telephony. 
One of the results of his work here has been the pro- 
duction of a telephone which automatically makes and 
breaks its circuit with a rapidity too great to be per- 
ceptible to the ear ; he combines this with a diaphragm 
in such a way that sound waves projected against it are 
caused to bridge over the makes and breaks to a degree 
exactly proportional to the sound waves’ rapidity of 
succession. 

The accompanying engraving, fig. 1, shows two such 
diaphragms, D and M, supporting respectively two con- 
tact points, E and G. One diaphragm is supported 
above the other, and is kept in-a state of tension by con- 
nection with a fine wire, 0, of considerable resistance. 
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It will be seen that the circuit of battery, B, passes 
normally through the insulated metal frame, J, of the 
telephone, and the wire, C, to the diaphragm, D. It 
will also be observed thaty'there is a short circuit, by 
way of the wire, I, between the contact point, G, and the 
frame, J. The strain of the wire, C, is normally suffi- 
cient to separate the contact points, E and G, but when 
the switch, A, is closed and the current from battery, B, 
traverses wire, 0, the latter will elongate and allow the 
points to come in contact. The current will thus be 
shunted around wire, C, through a path of approxi- 
mately no resistance, with the result of cooling and con- 
tracting © and separating the contact points. 

The function of the device ig, in fact, that of a circuit- 
breaker of such rapid action under the influence of the 
current of the battery, B, that the vibrations are outside 
the receptivity of the ear. It follows that the sound 
waves striking the diaphragm, F, will alter the relative 
positions of E and G, and tend to prolong their contacts, 


making audible, and, if in proper sequence, articulate | 
speech. 

In fig. 2 is shown an arrangement for applying the 
same idea to a carbon transmitter for the purpose of 
increasing its sensitiveness. In this construction the 
carbon, which is mounted on the diaphragm, is kept 
in contact with a corresponding platinum contact piece 
by means of a fine wire under tension attached to the 
diaphragm. The contact expands the wire ©, thereby 
tending to break the circuit ; but the consequent cool- 
ing of the wire contracts the same and closes the circuit. 

With the construction here illustrated an equilibrium 
is set up between the elongation of the wire, C, and the 
resistance at the carbon contact, the result being that 
the pressure of the carbon is kept automatically at the 
most delicate point and a self-adjusting carbon trans- 
mitter is obtained. The changed thermostatic condi- 
tion of the primary circuit is brought about in this 
construction by a rupture of the circuit, due to the 
elongation of the resistance wire, or, rather, by an in- 
crease in the resistance of the circuit, and not, as in the 
other form, by the introduction of a shunt around the 
resistance wire. 

The makes and breaks of the automatic circuit 
breaker produce no audible effects upon the circuit by 
reason of the great rapidity with which they follow 
each other. That is to say, the normal vibrations of 
the circuit breaker, considered with respect to their 
capacity to reproduce sounds, are neutral or inharmo- 
nious. That which reduces them to harmony and 
enables them to reproduce sounds is the combination, 
with the apparatus which produces them, of devices 
which bridge over or throw together more or fewer of 
the inharmonious vibrations and thus alter their 
natural sequence. 


AN HISTORICAL ALTERNATOR. 


By the courtesy of Messrs. Paterson and Cooper, we 
are enabled to give here a sketch of the Lever Alter- 
nating Current Dynamo, to which reference was made 
last week in our leading columns. On the two upright 
magnets, which also serve to carry the bearings for the 
star wheel, B, are four magnetising coils, A. The 
spokes of the wheel are eight in number, and there are 
32 fixed coils, C (a few of which are shown), 16 being 
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arranged on each side of the wheel. The coil cores 
are fastened into the ring cheeks, D, D, while the whole 
is bound rigidly together by the sole and top plates, S, S. 
All the wheel spokes are of similar polarity, as the 
current circulates in the magnetising coils to produce 
poles, N and 8, as marked. The sketch really explains 
itself, and the faults of the design will be as obvious as 
the resemblances to Prof. Elihu Thomson’s machine 
described last week. The substitution in the latter of 
one circle of radiating coils for the two circles in 
Lever’s is a distinct improvement, as is also the wind- 
ing of the magnetising coils concentric with the axis, 
and employing two instead of four, The necessity for 
laminating the magnet wheel is one of the things that 
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Lever would have found necessary had he gone on 
with his machine. That he did not follow his ideas a 
little farther is a circumstance to be regretted, as it is 
highly probable that the process of evolution to 
which all new designs are subject would have pro- 
duced a machine nearly similar in detail as it was in 
principle to the latest American novelty. 


THE MUNICIPAL ELECTRICAL WORKS AT 
TRIENT. 


[FROM A CORRESPONDENT. | 


THE following particulars are given on good authority 
concerning the electric illumination of Trient and the 
cost of the installation. The works are driven by 
water-power, and were erected by Siemens and 
Halske. The municipality of Trient has already paid 
upwards of 500,000 florins for the arrangement of the 
present water-power of the Fersina, amounting to 
600 H.P., and in order to make sure of this power 
during the time when the river is low, they will have 
to tap the lakes on the Pine, which lie at the distance 
of 12 kilometers up the valley, so as to utilise them for 
making up the water supply if deficient, which with 
all the additional rights to be acquired, will involve a 
fourth outlay of at least 150,000 florins. The town, 
with a population of 20,000, expends, therefore, more 
than 650,000 florins for its electrical works, to supply 
6,000 glow lamps or their equivalent in are lights 
or in power. Already 4,450 glow lamps and 30 
arc lamps are set up, and there still remains 120 
H.P. for the transportation of power. Of the latter, 
50 H.P. are already disposed of, and the residue will 
soon be required, in consequence of the unusually 
favourable conditions proposed, so that the entire in- 
stallation will soon be in full work. 

If we look at the financial phase of the question, we 
see a surprising result. Deducting the 440 glow lamps 
and the 30 arc lamps for street lighting, the income of 
the town from the undertaking is :— 


For 4,000 glow lamps at 12 candles 
average at 50 kreuzer per month, 
or 6 florins yearly a oa 

For hire of 120 H.P. at 10 florins 
yearly Nad Pe zs 


24,000 florins 
4,800 _,, 


Total 28,800 ,, 
But the town has to meet the following outlay :— 


Management, working and main- 
tenance, according to the ex- 


perience of similar installations 18,400 florins 


Interest on capital ... ie 40.000 Bias 
Sinking fund and money necegsar 

to be written off, including de- 

preciation at 0°5 and 5 per cent... 17,875 ,, 
Outlay, total ... 62,275 —;, 
Deduct returns 28,800 |< 3 
Deficiency 33,475 — ,, 


which the city has to charge to the account of public 
lighting. 
Hitherto the city has paid for public lighting :— 


Gas... eed iii at ... 8,600 florins 
Petroleum, in outward radius ... 2,000 ,, 
Total 10,6004 #5 


The town will expend therefore in future more than 
three times as much for public lighting as heretofore. 
It must be remembered that the change has been from 
gas to electricity, which, under favourable circum- 
stances, produces no increased outlay, and is sometimes 
even a saving. It must further be considered that 
Trient is by no means a wealthy city, and that it now 
raises 180 per cent. of the imperial taxation as a com- 


munal tax. Surely, many a city may take an example 
and indulge ina luxurious system of lighting! But 
we must add that the estimate for the electric lighting 
of Trient was, originally, only 210,000 florins, and the 
abnormal cost of execution was by no means the inten- 
tion of the Trient municipality. 


COMMUNICATIONS FROM AUSTRIA- 
HUNGARY. 


[FROM A CORRESPONDENT. | 


THE Vienna International Electrical Company has ap- 
plied to the authorities at Buda-Pest for a conces- 
sion to erect and work an electrical works for sup- 
plying electricity for illumination, the conveyance of 
mechanical power, and other industrial purposes. The 
company apply for the concession for 50 years, after 
which time the entire works are to pass gratuitously 
into the possession of the city. But it is open to the 
municipality to terminate the agreement after the lapse 
of 20 or 30 years, that is to say, after 20 years, on a 
payment of 20 per cent. above the valuation, or at the 
end of 30 years simply at the valuation. For the right 
of using the public streets to lay down the cable leads, 
the company would pay the municipality 3 per cent. of 
the gross returns. It is to be presumed that the capital 
of Hungary will at last come into the possession of 
electrical works. 

In the Hungarian port, Fiume, proposals were re- 
quested for the erection of a mechanical elevator at the 
railway station. Electrical motors are proposed, which 
are to be supplied with current from the works pro- 
jected for the illumination of Fiume. 

At present telephone central stations are being erected 
in the cities of Fiume, Raab, Oedenburg, and HEsseg. 
Several extensive landowners are also connecting the 
buildings on their possessions with telephonic sets. 
The company, for regulating the river Raba, is doing 
the same, and is connecting the various stations on 
their regulating line by telephones constructed by 
Egger and Co., of Buda-Pest. 

The last weeks have been characterised by violent 
thunderstorms, especially in the mountainous parts of 
Austria, and several falls of lightning are reported. 

At Marienbad the lightning struck repeatedly in 
two successive nights at various parts of the over- 
head leads of the electrical works. The machines 
were deprived of current after the strokes, but were 
not further damaged, and have since worked correctly. 
It is announced from Villach that in the night, between 
the 4th and the 5th of the current month, one storm 
followed another from 9 p.m.to6a.m. Flash followed 
flash, the thunder was unceasing, and the rain and 
hail destroyed the residue of the crops. Ten 
times the lightning fell in the city and suburbs. 
Two strokes followed each other in quick succession 
along the lightning rod of the tower of the parish 
church and destroyed the apparatus upon it 
and the one below it in the police watch-house, 
where the officer on duty was rendered unconscious. 
Another flash struck the house of General Six, tear- 
ing down the tiles and the timbers of the roof. 
Farther flashes struck the railway bridge over the 
Drau, some trees, and an Alpine hut, which was burnt 
down. According to report, buildings were set on fire 
in the same night at Tarsis and St. Veil. The church- 
tower of Leopéldskirchen, which, like most of the 
towers in Corinthia, had no conductor, was burnt to 
ashes. On July 31st, two towers were fired by lightning 
at Lavamiind, and at Kolnitz two bells were melted and 
one shattered. In the afternoon two more storms 
burst over Villach. During the second a woman was 
killed. In consequence of the torrents of rain, the 
Drau has risen three metres and caused much damage. 

The Hungarian Minister of Commerce has granted a 
concession for laying down the leads for the electrical 
works at Karanseles, which will be carried out with 
alternating current transformers at a tension of 2,000 
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volts. 


This is the first concession granted by the 
Hungarian Ministry for such an installation, and the 


conditions of the concession will be a standard for 


the erection of overhead leads of high-tension trans- 


formers. 


The conditions prescribed are as follows :— 


1. The acrial leads must not be stretched too tightly. 


At 20° Centigrade they must not be strained above 
one-third of their total tenacity, and wires of less than 
3 mm. in diameter must not be used. 


2. The heating of the wires by the current must not 
exceed 20° C. 
3. The leads must be fixed upon rod supports in such 
a manner that the wires run at least two metres above 
the roof. 


If this is not possible, they must be con- 


ducted at least 6 metres above the roadway. 
4. Where lighting wires and telegraph wires cross 
each other, the former must be at least 2 metres higher 
than the latter, and due precaution must be taken to 
prevent these respective wires coming in contact. 


INTERRUPTIONS AND REPAIRS TO SUBMARINE CABLES, 1888—1889. 


Name of Compeny. Section. Interrrupted. 
African Direct (2,743 N.M.) Sao Vicente—Sao Thiago . 2nd Jan., 1888 
Sierra Leone—Accra 11th Oct., 1888 
Accra—Lagos 25th July, 1888 
Lagos—Brass p 
Anglo-American (10,196 N.M.) ... Brest—St. Pierre 24th Sept. 1888 
a4 i 18th July, 1889 
33 us me, 18th Nov., 1889 
Black Sea (346 N.M.) Constantinople—Odessa 29th Feb., 1888 
' 12th Jan., 1889 
Brazilian Submarine (7,326 N.M.) ... | Lisbon—Madeira of Ist Sept., 1888 
Central and South American (3,178 N.M. )| San Juandel Sur—Panama 4th June, 1889 
Ps 29th July, 1889 
Santa Elena—Payta 15th May, 1889 
Eastein (21,859 N.M.) Gibraltar—Tangiers 29th Dec., 1887 
. Apa rat 10th Sept., 1889 
Chio—Tenedos 13th Nov., 1888 
Suez—Suakim 6th Mar., 1888 
an gstlpies ‘21st Nov., 1888 
Suakim—Perim 6th Mar., 1888 
ays a 21st Nov., 1888 
| Aden— Bombay llth July, 1888 


Eastern Extension (12,958) 


Bastern and South African (6,571 N.M. “4 


Great Northern (6,110 N.M) 


Italian Government (1,027 N. M.) 


Mexican (709 N.M.) 

River Plate (32 N.M.) .. 
Spanish Government (135 ND 
Turkish Government (331 N.J 


West African (3,015 N.M.) 


Western and Brazilian (3,761 N. M. ) 


West Coast of America (1,698 N.M.) 
West India and Panama (4,119 N.M.) ... 


Western Union (5,537 N.M.) 


1) 


Saigon—Hongkong 
Haiphong— Hongkong 


3s 3) Wwe 
Banjoewangie—Port Darwin 
+> 33 


Australia—New Zealand ... 
Mossamids—Port Nolloth... 
Shanghai—Nagasaki 
Milazzo—Lipari 


Assab—Massowah ... 

Ga] veston—Tampico 

Monte Video—Buenos Ayres 
Javea—Ibiza.. ; 

Dar danelles—Pera es 
Suakim—Djedda 
Balama—Bissao 
Para-Maranham 


» 33 
+> 3? is 
Maranham-Ceara 
3) ” : 
Pernambuco—Bahia 


33 +> 
Bahia—Rio de Janeiro 
+) +> 


33 3 


Rio de J: aneiro—Santos 
Santos—Santa Catarina 


Rio Grande do Sul—Monte Video 


33 3. a> 


3) 


Choriilos -Mollaade 
Jam nica—C clon ; 


3) > 2,20 
St. Vincent— Barbadoes 
33 py) 


” 939 800 


a> 32 ooe 
Trinidad—Demerara 


9 be) 


Atlantic 2 of 
Punta Rassa—Cay West .. 


” +? 


28th April, 
28th April, 


7th May, 
30th June, 
10th Oct., 
22nd Oct., 
9th Aug., 
Ist July, 
8th July, 
29th Nov., 


14th Sept., 


138th June, 
28th June, 
10th Oct., 
11th Feb., 
30th Dec., 


10th May,. 


2nd May, 


4th April, 
6th Sept., 


2nd Nov., 
21st May, 
3rd Jan., 
27th May, 
1st April, 
20th July, 
12th Jan., 
30th Jan., 
3rd Sept. 
21st Sept. 


16th April, 


18th Oct., 


25th April, 
llth June, 


4th Dec., 
11th Dec., 
19th July, 
5th Nov., 
22nd Dec., 
13th Feb., 


12th April, 


12th May, 
19th Jan., 

5th Nov., 
13th Dece., 

3rd Feb., 
20th Mar., 
23rd May, 
19th Dec., 


12th Sept., 


4th June 
5th Jan., 
29th Jan., 


1888 
1888 
1888 
1888 
1888 
1888 
1885 
1889 
1888 
1888 
1889 
1889 
1888 
1889 
1888 
1887 
1889 
1888 
1888 
1888 
1888 
1889 
1888 
1889 
1889 
1889 
1888 
1889 
1889 
1889 
1889 
1889 
1889 
1889 
1889 
1888 
1889 
1887 
1888 
1888 
1888 
1888 
1889 
1888 


1888 


1889 
1889 
1889 
1889 
1889 
1888 
1889 
1889 


Total for 


Number 
Repaired. ofdaysin-| each 
terrupted.| section. 
2nd Feb., 1888 31 31 
20th Oct, 1888 9 9 
8th Sept., 1888 45. 45 
15th May, 1889 P ? 
| lst Oct., 1888 if 
6th Sept., 1889 49 
12th Dec., 1889 24 80 
5th April, 1888 36 
21st Feb., 1889 40 76 
3rd Sept., 1888 2 2 
5th June, 1889 1 
7th Aug., 1889 9 10 
21st May, 1889 6 6 
30th Dec., 1887 1 
23rd Sept., 1889 13 14 
20th Nov., 1888 if 7 
5th April, 1888 29 
27th Nov., 1888 6 35 
20th Mar., 1888 14, 
1lth Dec., 1888 20 34 
| 11th Sept., 1888 62 62 
7th May, 1888 9 9 
30th April, 1888 2 
lith May, 1888 4 6 
18th July, 1888 20 
15th Oct., 1888 5 
29th Oct., 1888 7 32 
20th Aug., 1889 11 11 
7th Aug., 1889 37 37 
14th Aug., 1888 37 37 
llth Dec., 1888 12 
23rd Sep., 1889 9 21 
18th June, 1889 5 5 
20th July, 1888} 22 22 
14th Oct., 1889 4 4A 
20th Sep., 1888) 224: 224 
4th Jan., 1888 5 5 
21st May, 1889 11 11 
28th Aug., 1888} 118 118 
16th April, 1888) 12 
24th Sept., 1888 18 
14th Nov., 1888 12 
4th June 1889 14 56 
16th April, 1888 4A. 
3lst May, 1889 4 48 
20th April, 1889 19 
27th July, 1889 i. 26, 
9th Feb., 1888 28 
5th Feb., 1889 6 
18th Sept., 1889 15 
6th Oct., 1889 15 64 
25th April, 1889 9: 9 
24th Oct., 1889 6 6 
llth May, 1889 16 
27th June, 1889 16 : 
6th Dee., 1889 2 34 
20th Dec., 1888 9 
| 25th July 1889 6 15 
38lst Jan., 1888 56 
19th Jan., 1889 28 84 
8th Mar., 1888 26 
18th April, 1888 6 
| 22nd May, 1888 10 
| 26th Jan., 1889 4 49 
| 12th Nov. 1888 Vi 
27th Dec., 1888 14 
9th Feb., 1889 6 
22nd Mar., 1889 ) 
6th June 1889 14 
7th Jan., 1890 19 62 
2nd Jan., 1890 112 112 
5th June, 1888 1 
18th Jan., 1889; 18 
12th Feb., 1889 14 28 
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AN ACCOUNT OF SOME EXPERIMENTS UPON 
THE APPLICATION OF ELECTRICALENDOS- 
MOSE TO THE TREATMENT OF GOUTY CON- 
CRETION. 


Presented to the International Medical Congress at Berlin by 
THOMAS A. EDISON, of New York. 


HAVING ascertained that gouty concretions are in many 
cases medically treated with the aid of lithium salts 
taken internally, with the object of causing urate of 
lithium to be formed, dissolved, and excreted from the 
body ; and being also informed that the difficulty met 
with in the treatment was in ensuring that the salts so 
administered should be absorbed into the system, it 
occurred to me that perhaps more rapid success might 
be obtained if the application were made externally, 
employing the well known principle of electrical endos- 
mose to carry the lithium into the tissues. This method 
of operation appeared to offer considerable hope of 
success, because the lithium would be brought directly 
into the neighbourhood of the concretions and would 
thus be more likely to act promptly and effectively. 

Electrical endosmose, as the name implies, is that 
property of an electrical current passing through a 
porous diaphragm between two solutions, in virtue of 
which one solution is mechanically transferred across 
the barrier. The current seems, in fact, to accelerate 
the diffusion which always takes place between solu- 
tions separated by a porous diaphragm, and at the same 
time acts in one direction, the solution being carried 
from the positive to the negative pole, from the anode 
to the cathode. A full description of the phenomenon 
is given in Wiedemann’s “Die Lehre von der Elek- 
tricitiat.” 

To test the possibility of causing lithium salts to pass 
in this way through an animal membrane, I made the 
following experiment :— 

A glass funnel of 7°5 centimetres diameter at aper- 
ture was closed by a piece of sheep bladder 0-012 cm. 
thick, thus providing a porous diaphragm of 44 sq. 
cms. area. This funnel was inverted and filled with 
slightly acidulated water, and a platinum wire passing 
down the tube formed the negative electrode. The 
whole was then immersed about 1 cm. below the sur- 
face of a 2} per cent. solution of LiO, contained in an 
evaporating dish above the bottom of which it was sup- 
ported about 1°25 cms. Immediately after immersion, 
a second platinum wire forming the positive electrode 
was dipped in the dish, and a current of 150 milli- 
amperes sustained steadily through the apparatus for 
75 minutes. The funnel was then removed and 
emptied. Its contents were mixed with a solution of 
NapO;, and the mixture evaporated to dryness. The 
residue was then treated with water to dissolve the 
sodium salt and then left for 12 hours. The final pre- 
cipitate was found to contain 0°5 gramme of LiPO,. 

The experiment was then repeated under precisely 
similar conditions except that no current was passed 
through the apparatus and diffusion only could be active 
in transferring the salt. The analysis in this case 
showed that 03 gramme of lithium phosphate was 
present, from which it was presumed that in the pre- 
vious instance the current had increased the diffusion 
transfer to the extent of 67 per cent. 

Finding the experiment succeed with a membrane, I 
next tried whether a healthy man, after being subjected 
to such a course of treatment asa patient suffering from 
concretions might be expected to undergo, would not 
give indications of the absorption of lithium in his 
excretions. In October, 1889, J. D., an active healthy 
labourer, aged 20, and of 140 Ibs. weight, was operated 
upon in my laboratory. He gat in a chair and kept his 
hands immersed to the wrists in glass jars, one contain- 
ing a solution of 2 per cent. lithium chloride with a 
platinum electrode, and the other containing a solution 


of common salt with the negative electrode. The 
current passed through him was 4 milliampéres, which 
was as much as he could conveniently stand. This 
treatment was continued for about two hours daily 
during one week, the total time of application amount- 
ing toll hours. His urine was collected during that 
week, and tests were then applied to it. Using a parti- 
cular spectroscope and method, it was found that a 
solution containing ;53,,th part by weight of LiCl in 
water was just dectectable by a faint red band in the 
spectrum. No such band could under these circum- 
stances be discerned from the urine itself, but a con- 
densation of all the week’s urine reduced to the form 
of chloride gave a distinct band. An evaporation of 
2ths of the total quantity of this liquid yielded on 
analysis 0°22 gramme of lithium chloride, and it was 
therefore presumed that the whole amount of salt 
excreted was 0°55 gramme, corresponding to 0:09 gramme 
of metallic lithium, or equivalent to the removal of 2°43 
grammes of uric acid. 

I next tried the application of the method toa patient 
suffering from an acute and typical form of the malady, 
in December, 1889. This person volunteered to try the 
effect of the method. He was 73 years of age, and had 
lived an active healthy life until ten years previously, 
at which time, according to his own statement, he con- 
tracted the disease through sleeping in damp sheets. 
Concretions commencing continued to increase slowly 
until they assumed large proportions. All the joints, 
except the knees, were much enlarged by atheromatous 
concretions. A certain degree of venous congestion 
was visible in his face, and incessant pain had super- 
vened in various parts of the body during the last few 
months, apparently from the pressure of the calculi 
upon the nerves. The joints of the fingers were almost 
obliterated by concretion. 

The girth of the little finger of the left hand was, by 
careful measurement, 8°6 cms., that of the corresponding 
finger on the right hand even greater. There was great 
weakness and difficulty in walking, but the mind was 
clear, and intelligence unimpared. 

Treatment was commenced in the manner above 
described. The current generated from my laboratory 
120 volt dynamo, passed through about 5,000 ohms re- 
sistance, and entered a jar containing an aqueous solu- 
tion of lithium chloride, density 1:08, in which the 
patient immersed his left hand up to the wrist. His 
right hand was similarly immersed in a solution of 
common salt. The current, after passing through his 
body, left the latter jar by a negative electrode. It was 
found that he could stand 20 milliamperes without in- 
convenience, and this strength of current was steadily 
applied for six days during four hours daily. At the 
end of that time the girth of the left hand little finger 
was distinctly reduced to 8°2 cms. ; the patient also ex- 
perienced freedom from pain after the first day’s treat- 
ment. He continued the treatment for two days more 
during the week following, and then the journey to and 
from the laboratory exhausted his strength. The finger 
girth, after 14 days trom the date of commencing 
treatment, was 8:0 cms., a total reduction of 0:6 cm. 
This was estimated to represent a reduction of 3 ccm. 
of concretion on this particular finger, whose form 
facilitated accurate measurement. His general con- 
dition, beyond the weakness resulting from unaccus- 
tomed journeying, was temporarily ameliorated. 

From these experiments, I think it fair to conclude 
that satisfactory use can be made of the principle of 
electrical endosmose in such cases. 

It should be mentioned that lithia was first tried in 
the bath solution, and given up on account of its caustic 
effects. Even an aqueous solution of 1 per cent. of 
lithia was found to blister the hands after some con- 
tinued immersion. It would, therefore, have been 
necessary to employ a very weak solution, had its use 
been retained, with a correspondingly lengthened course 
of treatment, but time did not allow of. The chloride 
was used in the expectation that it would be decom- 
posed within the cuticle during the act of endosmose 
by electrolytic action, or that, failing this, it would 
enter into a direct combination with the uric acid, 
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NOTES. 


Voltaic Battery with Iron Electrode in Pure Water. 
—The Comptes Rendus of the French Academy of 
Sciences for 1862, page 700, describes Gerardin’s 
battery, in which the zinc is replaced by a mass of iron 
filings, and an iron bar inserted into said filings, both 
being placed in pure water. The other electrode is of 
carbon, and is placed in a porous cup containing a 
solution of perchloride of iron and nitro-muriatic acid. 
This is a pertinent reference for the d’Humy primary 
battery, as it fully discloses an iron electrode placed in 
pure water. 


Dynamos in Central Stations.—We notice in the 
issue of Industries for August 15th, the first instal- 
ment of a paper by Mr. James Swinburne, on the 
“Coupling and Control of Dynamos in Central 
Stations.” The subject, and its method of treatment, 
are alike interesting ; there is plenty of room for an 
article of this description. 


The Telephone in the West Indies,—The Spanish 
Minister of the Colonies has received authorisation to 
grant concessions for establishing telephonic com- 
munications in the Islands of Cuba, Puerto-Rico, and 
the Phillipines. 


The Spanish Atlantic Cable Again.—Once more has 
this annual blossomed. Whether a crop of fruit will 
be obtained is another question. We learn that the 
Spanisb Minister of the Colonies has again offered that 
hardy plant, the direct cable between Spain and the 
West Indies, to public tender. 


Recent Interruptions and Repairs to Submarine 
Cables and Land Lines, 


Section. Interrupted. Repaired. 

Cable Benzuela—Mossamedes 16 June, 1890, 2 July, 1890. 

>»  sSuez—Suakim Op May 3. lees rf 

>» Jamaica—Colon 15 July ,, stillinterrupted 

» Banjoewangie—Port Darwin 11 _,, » 20 July, 1890 

» Banjoewangie—Roebuck Bay, 11 _,, »  stillinterrupted 

» Hongkong—Foochow MOT = 5 5 i 

», Amoy—Shanghai ... moe Be Ba 

», Maranham—Para ... ae D4 x 33 
Land Lines, Transandine i ge le eae » 11 July, 1890 

ia or) Siberian oes oe 15 29 » 1d 23 2” 


Private House Lighting.—The lighting of the “ Manor 
House,” near Twyford, has just been completed for 
W. L. Beale, Esq. The installation consists of an eight 
horse Priestman’s oil engine, Crompton dynamo, and 
53 E.P.S. cells, with about 120 incandescent lamps, and 
shortly the current will be utilised to pump water forthe 
house. It is hardly necessary to say that the light gives 
the greatest satisfaction. The work of the installation 
was carried out by Mr. W. V. Scott, under the instruc- 
tions of B. R. Beale, Esq., of Messrs. Crompton and Co., 
Limited. 


Electric Lighting at Woolwich.—As anticipated, 
the Woolwich Local Board of Health has given con- 
sent to the Woolwich District Electric Light Com- 
pany for the lighting of the town by the electric light. 


Electric Lighting at Canterbury.—The Canterbury 
Corporation has passed a resolution in favour of 
making application to the Board of Trade for a pro- 
visional order to supply electricity for public and 
private purposes in the City and Borough of Canterbury. 


New Spanish Cable.—The Official Gazette of Madrid, 
under date of August 18th, publishes an official 
announcement inviting tenders for the construction 
and laying of cables between Tarifa and Tangier, 
Tarifa and Centa, Almeria and Melilla, and other 
Spanish possessions on the coast of Morocco, 


A New Use for Rubber.—We learn that the muni- 
cipal authorities of Brussels have decided to experiment 
upon the new compound called “caoutchouc macadam.” 
A portion of the Boulevard Anspach is being paved 
with this material. The compound consists of a 
mixture of India-rubber and different kinds of stones, 
ground up together, and thus converted into a sort of 
cement by means of heat. The material is stated to be 
hard, elastic, and durable, and to be unchanged by 
either heat or cold. If the mixture possesses the pro- 
perties claimed for it we should fancy that it would 
be pre-eminently suitable for running tracks, and 
lawn tennis courts. 


Electric Railway in Sweden.—We have to chronicle 
the construction of an electric railway at Boxholme, 
Sweden. It is intended for the carriage of manufac- 
tured articles from the ironworks to the store-houses. 
The motive power is a 50 H.P. turbine, working two of 
Wenstrém’s dynamos. This railway is, we believe, the 
first of its kind in Sweden. 


The New Thomson Dynamo,—A communication 
from Prof. Thomson to the Electrical World gives some 
interesting facts éoncerning his new dynamo, described 
in our last issue. It will be remembered that the prin- 
cipal electrical characteristic of the machine was ab- 
sence of hysteresis in any marked amount, while the 
construction adopted possesses the great advantage of 
requiring no revolving wire. The construction of the 
machine has actually been simplified, even beyond the 
point shown in our illustrations, so that it is exceed- 
ingly easy to construct and prepare. Several have 
already been built—most of them of similar size, and 
one of them for alternations as rapid as 2,500 complete 
reversals per second. The construction of the machine 
as a dynamo lends itself very easily to obtaining such 
high rates of alternation as are rendered highly 
desirable in certain classes of work. If the sug- 
gestion referred to some time since, of making trans- 
formers without iron cores, is ever carried out this 
new Thomson dynamo should come into play with 
beautiful effect. Of course, in a converter without iron, 
very high alterations are absolutely necessary to econo- 
mical and efficient construction ; but the advantages to 
be gained are great enough to make ita very interesting 
subject for experiment. In such case it should be 
noticed that any dynamo in which the magnetisation 
of a considerable mass of iron is reversed at each alter- 
nation is practically excluded from use, since hysteresis 
would rise to an enormous amount, while the present 
machine, from almost complete absence of hysteresis, 
is admirably fitted for the purpose. A 1,000-light 
dynamo of the new form has already been constructed, 
and is in process of testing. It has shown remarkably 
good results, and it is specially noticeable that the iron 
is free from heating, and the efficiency eminently satis- 
factory. A still larger machine is being planned, and 
there seems to be no good reason why the capacity may 
not be increased almost indefinitely. 


Electric Light and the Daily Press,—Our bright 
little pink contemporary, we don’t mean the Sport- 
ing Times, but the “ Globe,” a few evenings since 
had a somewhat superficial article on the subject of 
electric light in churches. It seems to think, and says, 
*“ The ladies are by no means unanimous in its favour, for 
it does not always add to the beauty of the com- 
plexion ;” in this respect the writer of the roseate 
one’s article appears to share the ignorance of the ladies 
when discussing the same subject, for at St. Jude’s 
Church, of the illumination of which he is speaking, 
the lighting is to be by incandescence lamps of 8 
candle-power and not by arc lights, which are well 
known to give a cold effect to the tone of even the most 
radiant faces. Again he says, “ A church which is all 
glare from beginning to end—in every corner—is not 
acceptable to everybody ;” just so! but we do not con- 
sider that glare is usually to be dreaded when 8 candle- 
power lamps are to be employed in a spacious building. 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


AUGUST 22, 1890.] 


215 


A Trifling Request.—Will some kind friend, who is 
not an editor, and who, therefore, may find time hang 
heavily on his hands, answer the following questions 
which an Indian subscriber has forwarded to us :— 
Could you inform me of what is the portable 
battery of four cells for electric lighting, by J. Pitkin, 
maker and patentee, made, and with what charged ? In 
making a horseshoe magnet, what is the minimum dis- 
tance the poles or ends should be apart ? What would 
be the result or effect of their being brought very near, 
short of actual contact ? If a Siemens’ relay were fitted 
with larger slots or shoes, so as to extend, as it were, the 
whole length of the tongue, what advantage would there 
be, if any ? In the differential system of duplex, double 
current, translation with Siemens’ relays, does the 
want of insulation between the cores and the brass 
cylinder, and hence between the rest and working 
stops of the relay, and the cores when the tongue is 
either in the rest or working position, interfere with 
the efficiency of the relay in direct translation? How 
ean the following fault be localised? A line is 
in contact with another which is worked in “closed 
circuit,” and over which the testing station has no con- 
trol, supposing a “loop” with another available line 
possible. 


Ryde Electric Railway.—On the last Bank Holiday 
over 6,000 persons were carried along the electric rail- 
way on Ryde Pier. 


National Electric Light Association.—The meetings 
commenced on Tuesday, and were to terminate yester- 
day. Among the papers read were the following, a 
selection of which will be given in a subsequent issue. 
“ Klectric Light as Supplied to Steam Railroads,” W. 
H. Markland, Altoona, Pa. “Triple Expansion High- 
speed Engines for Central Station Work,” E. F. Williams, 
Beloit, Wis. “ Ferranti Station, London, England,” 
Caryl Haskings, Lynn, Mass. ‘‘The Proper Care and 
Management of Alternating Currents,” T. Carpenter 
Smith, Philadelphia. “Distribution of Energy by 
Alternating Currents and Transformers, and the Proper 
Method of Proportioning Conductors,” A. H. Rohrer, 
Lynn, Mass. “The Proper Basis for Determining Elec- 
tric Motor Rates,” H. L. Lufkin, New York. “Actual 
cost of furnishing Are Lighting (1,200 C.P., and 2,000 
C.P. Lamps) under the Best Possible Conditions,” J. C. 
Ayer, St. Louis. ‘“ Municipal Ownership of Electric 
Lighting Plants,” M. J. Francisco, Rutland, Vt. ‘ Acci- 
dents in Electric Lighting Stations and Plants,” Prof. 
Charles R. Cross, Boston. ‘Care and Labour in Elec- 
tric Light Stations and its Value,” A.J. DeCamp, Phila- 
delphia. In addition to these papers, various reports 
were to be considered. 


The Joke of the P.O. Electrician.—Speaking of 
the recent seientific joke, our contemporary, the New 
York Electrical World, says :—The principal London 
electrical papers escaped unscathed, but the small fry, 
and some large enough to know better, were with one 
accord taken in. As might have been expected, when 
it transpired that the supposed invention was a hoax, 
the victims were somewhat demoralised, and while 
some of them preserved a discreet silence, others waxed 
wroth and growled out protests. 


The Lane-Fox Patents,—In connection with this a 
meeting was held last week of various firms interested, 
and it was resolved to form an association on the lines 
of the circular published in the REVIEW on August 8th. 


The Volta Electrical Company, Limited.—Creditors 
of the company are to send their names and addresses 
of their solicitors, if any, and particulars of debts and 
claims to Mr. Thos. Browett, Sandon Engine Works, 
Salford, Manchester, the liquidator, on or before 19th 
September next, or to be excluded from any distribu- 
tion made before such debts or claims are proved. 


An Extraordinary Robbery.—A correspondent of a 
daily paper states a most extraordinary case of robbery 
in Paris. Six thousand metres of cable had disappeared 
from the Champ-de-Mars, while at the other end of the 
city, in the Avenue Daumesnil, near Vincennes, an 
exactly similar length of wire was missing. Further- 
more, an inspector from the Post Office discovered that 
the cable between the Rue de Grenelle and the Rue de 
Villejust, as well as that connecting the Place de la 
République with the central markets, had been cut in 
different places. It appears that all this damage— 
which caused much delay, inconvenience, and complica- 
tion—was done by two professional excavators or 
“ navvies,” named respectively Chartier and Haurant. 
These men, who probably had assisted in putting down 
the wires, were in the habit of carrying on their 
operations at night, when they descended into the 
drains or cuttings with dark lanterns, and carried 
away both the cables and their environments. 
The principal delinquents were each condemned to 15 
months’ imprisonment, while the receivers were sent to 
gaol for shorter periods—a salutary example being thus 
made of the destroyers of telephone wires, and one 
which, it is to be hoped, will prevent other ingenious 
persons from endeavouring to imitate the mischievous 
deeds of the scientific ‘“‘navvy ” and his colleague. 


Telephone Monopoly in Germany.—The well-known 
Telephone Manufacturing Company, Actien Gesell- 
schaft, Mix and Genest, has been successful in an action 
brought against the Government as to the building and 
maintaining oftelephone lines. Previously the German 
Post Office succeeded in prohibiting all telephone 
installations erected by private companies. By the 
spirited action of the company this state of things has 
been entirely altered. 


Car Companies at Chicago,—Two new car companies 
have been started at Chicago—the Columbia Street Car 
Manufacturing Company, capital, $100,000, and the 
United States Electric Car Company, for the manufac- 
ture of electric cars, capital $3,000,000. 


Fire at the Edison and Swan Factory.—A fire broke 
out in the depositing rooms of the Edison and 
Swan Electric Factory, at Ponder’s End, on Tuesday 
morning. This portion of the factory is divided 
from the remainder by a thick party wall of great 
height. The cause of the fire was the igniton 
of some benzoline used in the work. The fingers 
of the girl using the benzoline were hurt, but about 
fifty other girls, to whose benches the fire quickly 
spread, were got out of the place uninjured. The local 
fire brigade attended, but their efforts were confined to 
preventing the flames from spreading. They thus 
saved the remainder of the premises, but the depositing 
building was destroyed. The amount of the damage is 
not known, but it is very considerable. 


Percussion Cap Lightning Arrester.—In a recently 
made American arrester ordinary percussion caps are 
employed to break the arc which so often follows the 
static discharge. The heat produced by the current 
when the arc is formed explodes the cap, thus blowing 
out the arc. It is said to work admirably in practice. 


Fan Motors.—During the recent hot weather in 
America motors have been largely used for propelling 
fans. 


Tenders for Lighting—For lighting the parish of 
Heavitree with gas or electricity, for three years from 
24th October. Full particulars from G. Havill, jun., 
Fore Street, Heavitree. Tenders to be deposited by 
the 30th. Tenders wanted, by 1st September, for 
lighting Kinsale, Ireland. Mr. Hegarty, Town Com- 
missioners’ Office, 
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“‘ Manganese-Steel.”’ — Mr. Hadfield, of the Hecla 
Works, has been awarded a gold medal by the Societe 
d’Encouragement pour l’Industrie Nationale for an 
entirely new alloy of iron and manganese. 


The Claims of Primary Batteries.—A company is 
now engaged in America exploiting a certain form of 
primary battery, and in its descriptive circular the 
main object appears to fascinate the gullible public by 
quoting the historical details of Jacobi’s boat experi- 
ments on the Neva more than 50 years ago, and 
Professor Page’s car trip in 1851. The climax is 
reached, however, when we see that the “ eight horse- 
power machine on our car will develop more actual 
mechanical horse-power (as operated by the primary 
batteries) than the combined power of two 10-H.P. 
motors as now operated by the several dynamo 
methods.” The example of George Washington is 
evidently emulated by but few inventors in the States. 


Award.—A Gold Medal has been awarded by the So- 
ciété d’Encouragement pour |’Industrie Nationale to M. 
Ducretet, of Paris, for his services to science and 
industry, amongst which may be noted a Wimshurst 
induction machine of great power and an ingenious 
device for reproducing Professor Elihu Thomson’s 
experiments in connection with electro-dynamic repul- 
sions and rotations. 


Alternating Currents Doomed.—The Société Indus- 
trielle du Nord de la France has awarded a silver 
medal to M. Lafargue, for a note on the distribution 
of electric energy by alternating currents. M. Lafargue 
is of opinion that alternating currents will, sooner or 
later, fall into disuse. 


Electromotors and Weaving.—MM. Chaize fréres, 
weavers, of St. Etienne, have been awarded a 
gold medal by the Société d’Encouragement pour 
l’Industrie Nationale for an ingenious application of 
electromotors, which they have been using in their 
workshops for some time. The Société has also 
conferred a similar honour upon M. Monchére for an 
ingenious application of electricity to the reeling, 
weighing, and making up into balls, of silk and similar 
woven fabrics. A silver medal of the same Société 
has been awarded to M. Radiguet, of Paris, for his 
electric knitters for use in the hosiery trade. 


Obituary.—Electrical Industries of America says :— 
Mr. James W. Queen, founder of the celebrated house 
of Jas. W. Queen & Co., 924, Chestnut Street, Phila- 
delphia, died July 12th, at Cresson, Pa. where he 
was visiting in the hope of receiving benefit from the 
mountain air. Mr. Queen had reached the good age of 
78 years. His name occupies a prominent place in the 
business records of Philadelphia, and most of the high 
class English and American houses were at one period 
represented by him in Philadelphia. His integrity was 
beyond question, and no one enjoyed a better reputation. 


Electric Lighting of Mines.—M. Le Compte Gerson 
has presented the electric mining lamp, Stella, to the 
Academy of Sciences. 


Electric Lighting of the City.—A Committee of the 
House of Commons confirmed the two provisional orders, 
granted to the Brush Electrical Engineering Company 
and the Laing, Wharton, and Down Construction 
Syndicate, for lighting the City. The area to the east 
of the Mansion House, Princes Street, and Moorgate 
Street is assigned to the Laing Construction Syndicate ; 
and the area to the west of those points, as far as, and 
including, the north side of St. Paul’s Churchyard, 
is assigned to the Brush Electrical Corporation. The 
orders have now been sanctioned by both Houses of 
Parliament, 


Cable Testing.— Mr. C. H. Gray, of Silvertown, 
writing too late for our correspondence columns, 
says :— The method described by Cuthbert Hall for: 
localising faults, is practically the same as I employed 
eight or nine years ago at Persan for the same purpose, 
the only difference being that, instead of insulating the 
trough as he has done, I insulated the stand on which 
the bobbin containing the wire to be tested wassupported. 
There is practically no difference between the methods, 
and both are simply improvements on Warren’s old 
method of localising faults in core. The only advantage 
I can see in my method seems to be that in actual 
practice I used a long trough, and was thus able to 
travel at a considerably higher speed than could be 
attained with the short trough used by Cuthbert Hall. 
They are still, I believe, using the above method at 
Persan for localising faults in common bell-wire core.” 


Gas and Electricity—Presiding at the half-yearly 
meeting of the Liverpool United Gas Light Company, 
on Tuesday, Mr. Edward Lawrence stated that so far as 
the application and use of electricity went, up to the 
present time he saw nothing to cause uneasiness to the 
proprietors of gas stock. it was quite true the con- 
sumption of electricity in Liverpool was increasing, 
but at the same time the consumption of gas had in- 
creased by 2 per cent., and he thought they might 
safely conclude that with other uses being found for 
gas the consumption would continue to be extended, 
while the use of electricity would also be increased. 


Foreign Wire Industry.—The Italian Metallurgical 
Company is very busy just now with orders for electric 
wires. 


Bimetallic Conductors,— The Administration of 
Posts and Telegraphs, France, is about to make a trial 
with the Durand system of bimetallic telegraph and 
telephone wires, composed of red copper with steel 
cores. 


The Manufacture of Electric Motors,—As showing 
the great demand for motors, it is stated that the OC. and 
C. Motor Company, of New York, have sold during the 
last six weeks 2,000 motors, which is equal to the sales 
of any previous year. 


Fire Office Rules.—Major Flood Page, in a lengthy 
letter to the Times of yesterday, discusses the various © 
fire rules of insurance companies. He had considered 
over twenty sets of rules, and came to the conclusion 
that the Phoenix Rules were the most acceptable in 
every way. 


Martignoni Disc Cutting Tools, —The Machinery 
and Hardware Company of London, having obtained 
the sole right to manufacture the Martignoni patent 
dise cutting tools for lathes and general machine tools, 
have been demonstrating their value by showing them 
in actual work at their own show-rooms. These tools 
are expected to create quite a revolution in the turning 
and machine tool trade, as they are calculated to effect 
a saving of both time and material. They do away 
with the necessity for reforging or “ fettling ” tools, as 
the emery-wheel, in the hands of a boy, is sufficient to 
put a new edge on the tools in a few moments. There 
is no waste steel, and as vibration is avoided the 
machine can be run at a higher speed. No doubt many 
of our readers will be glad to have their attention 
called to this useful novelty, of which further parti- 
culars may be obtained on application to the company 
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New Insulated Wire.—We extract the following from 
the issue of the American Hlectrical Engineer for 
August 6th: — “The insulation of the American 
Circular Loom Company’s wire, however, is not 
braided, but woven on by means of circular looms of 
improved type, the invention of Mr. Charles T. Stetson. 
The cotton is No. 12 single, and is twisted together at 
the factory in as many ply as is necessary for the size 
of wire to be covered. The twisted cotton is then put 
in the loom, which works exactly the same as looms for 
weaving flax fabrics, so many bobbins forming the 
woof, and so many bobbins being so shaped as to fit the 
shuttles which circulate round the loom and forming 
the warp. The looms are about four feet in diameter, 
and the mechanism is extremely simple and interesting 
to the eye of a mechanic. The shuttles move round 
very rapidly, the woof being moved up and down by 
means of eccentric rods on revolving discs, so that the 
warp passes below one thread and above the next one. 
When completed, the woven insulation is very hard 
and firm, and has the appearance of a canvas jacket, 
like a piece of sailcloth around the wire. The wire is 
then taken to the compounding house, where a special 
compound is forced into the cotton insulation by a 
secret process so effectually that every fibre of cotton 
is thoroughly impregnated. It is then polished and 
finished and wound ondrums for shipment. When 
finished, the insulated wire has a peculiarly tough 
finish, and is particularly capable of withstanding a 
large amount of abrasion, and is at the same time as 
waterproof as any line wire with cotton fibre in the 
insulation can be, and is to a very extraordinary degree 
fireproof.” 


Microphonic Phenomena.—The paper which Mr. 
Tanner has courteously sent to us for publication on 
microphonic effects is exceedingly interesting, and will 
doubtless be appreciated by everybody engaged in tele- 
phonic pursuits. This gentleman has also unearthed 
the description of a battery, appearing amongst our 
“Notes,” which anticipates the famous D’Humy cell, 
although the same feat has been previously accom- 
plished by others. 


Submarine Telegraphy Threatened. — It seems 
scarcely possible that the advent of electric railways 
should threaten a serious disturbance to signalling 
through long cables ; yet the experiences of Mr. Cut- 
triss point to the possibility of grave complications 
arising from the proximity of heavily charged conduc- 
tors interfering with telegraphic signals on the Atlantic 
cables. Probably, if this kind of thing developes so as to 
seriously interfere with business, an edict will be 
issued to prohibit any electric car running within a 
given distance of important telegraph lines, unless 
carrying its own motive power—in other words, it will 
be another argument in favour of accumulators. 


Good News for “Okonite’’ Shareholders, — The 
Okonite Company, of New York and London, manu- 
facturers of okonite insulated telegraph, telephone and 
electric light wires and cables, has completed its new 
factory at Passaic, N.J. It is an imposing three-storey 
brick building and employs 400 hands. The company 
is turning out on the average of 60 miles of okonite 
insulated wire per day, and is still a month behind 
its orders. It recently received an order for 1,000,000 
feet of wire from the Chicago Edison Company, 
Chicago, III. 


Electricity and Poetry.—There is a tendency.among 
the Americans to fall into poetry when considering 
things electrical. Dr. Oliver Wendell Holmes has cele- 
brated the electric car in a somewhat lengthy poem. 
He identifies the trolley poles as “ witches’ broom- 
sticks,” and, referring to the sparking, he says “ we 
may see the gleam of her wicked eye.” 


Electropathic Quackery.— The Hospital Gazette 
says :—‘‘It is high time measures were taken to stop 
the serious imposition practised on the public by a large 
body of men who—notwithstanding their professed 
ignorance of the first principles of anatomy, physiology, 
pathology, therapeutics, and electricity—set themselves 
up as experts, and largely advocate their worthless 
patents to credulous and easily-duped individuals, the 
majority of whom possess highly neurotic tempera- 
ments. Towards the suppression of such nefarious 
practice the press can exercise a mighty influence, and 
acquaint the public with the various ways they are 
being put upon by these tricksters and would-be bene- 
factors to suffering humanity. The ELECTRICAL 
REVIEW, we are pleased to see, has taken a prominent 
lead in this suppression, and formed a committee for 
this purpose. It is to be hoped other journals, but 
more especially those which are circulated largely 
amongst the public, will imitate the example set them, 
and boldly denounce the frauds which are being daily 
practised on us. In taking such steps these journals 
will not only benefit society, but will place a salutary 
and lasting check on the methods and practices which 
must seriously impede the advancement of one of our 
most important sciences. Unfortunately, however, the 
majority of newspapers aid and abet the electrical 
quacks by publishing their advertisements and reports 
of alleged ‘wonderful cures.’” The only remark we 
desire to make on this expression of opinion from the 
Hospital Gazette is, that the ELECTRICAL REVIEW is 
quite unconscious of the formation of any committee. 


Street Names Read at Night,—It is said that the 
inspector of streets of St. Louis has adopted a novel 
method of marking the names of streets, s0 that the 
darkest night will not render the way difficult to find. 
The names of the streets are painted upon the electric 
light globes, and the shadow resulting throws the name 
upon the ground so plainly that it can be read 50 feet 
away. The letters on the globe are three-quarters of 
an inch, and the shadow is five feet wide. An arrange- 
ment of this nature would be a welcome one elsewhere. 


Mr, Edison as a Medical Electrician.--The article 
which we print on page 213 shows Mr. Edison in a new 
character, one, indeed, in which we trust he may shine 
as brightly as he has hitherto done in the application of 
electricity to the industrial arts. The subject he has 
taken in hand is one of great importance, and will be 
duly appreciated by those who have suffered various 
degrees of torture from an excess of uric acid. 


Submarine Cables.—The table of interruptions and 
repairs to submarine cables during:1888—1889, which we 
publish on another page, will be found of service to 
those interested in their manufacture, laying, and re- 
pair, a8 well as to the various telegraph companies. 
We expect that in the near future this table will be con- 
siderably elongated. 


Electric Lighting Statistics in North America.—The 
following figures, which we cull from Electrical In- 
dustries, show to what enormous proportions the central 
Station electric light industry has grown in North 
America. The number of stations is given as 1,379 ; 
the arc lamps in use as 137,441; the incandescents 
of 16 candle-power as 1,590,967 ; the engine capacity 
356,755 H.P., and the capital invested as $118,758,500. 


“ Beneficent Murder,”—The D.T. has thrown open 
its columns, and the subject now discussed in a general 
way is the death of Kemmler. Mr. Buchanan is hold- 
ing forth against what he calls cowardly experiments. 
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Woodhouse and Rawson.—We are informed that 
Woodhouse and Rawson United, Limited, have been 
awarded a silver medal for their show at the Exhibi- 
tion of Fire and Life saving apparatus now being held 
at Amsterdam. 


Electricity and Ballooning.—Electrical motors for 
use in ballooning are being manufactured at the 
Meudon military workshops on the plan invented by 
M. Renard. The importance of the discovery is said to 
be such that the details are kept strictly secret, although 
probably this is a greatly exaggerated version of the 
real facts. 


NEW COMPANIES REGISTERED. 


Nonpareil Electric Syndicate, Limited. — Capital, 
£6,000, in £10 shares. Objects: To adopt an unregis- 
tered agreement of the 8th inst., between James Tar- 
bottom Armstrong and Joseph Mason, of one part, and 
W. J. Smith (for this company), of the other part, 
relating to the purchase by the company of the letters 
patent granted to Joseph Mason for “a new or 
improved automatic coin-freed machine for giving 
electric shocks ;” No. 1757, dated 11th October, 1889. 
Signatories (with one share each): J. Cunningham, 
1, Maude Villas, Peckham ; W. J. Smith, 29, Somerfield 
Road, N.; T. Sanders, 12, Dinsdale Road, Westcombe 
Park, S.E.; J. W. Jenner, 34, Millbank Street, 
S.W.; J. Willpress, 37, Hubert Grove, Stockwell ; 
D. Capern, 139, Grosvenor Park, Camberwell; C. B. 
Woods, 37, Markham Square, Chelsea. Registered, 
13th inst., without special articles, by A. R. Fowler, 
2, Victoria Mansions, Westminster. 


Gordon Electric Traction Syndicate, Limited, — 
Capital, £2,400, in £10 shares. Objects: To purchase 
the invention of John Gordon of a system of electric 
street car traction, provisionally protected, 5th May, 
1890, No. 6,083. To purchase all future inventions of 
John Gordon suitable to the better application of the 
said invention. To develop the working of the inven- 
tion, and in particular to carry on experiments at the 
works of Messrs. Merry weather and Sons, at Greenwich 
and elsewhere. Signatories : John Gordon, 13, Nettle- 
ton Road, New Cross, electrical engineer, 1 share; 
Wilhelm Lutige, 21, Lime Street, 14 shares; A. F. Koehel, 
6, Fenchurch Street, 5 shares; J. C. Merryweather, 
Greenwich, 10 shares ; E. Pascoe Williams, Blackheath, 
10 shares ; J. M. V. Money Kent, 34, Victoria Street, 
S.W., 10 shares ; H. R. Goring, 17, Leadenhall Street, 
10 shares. The signatories are the first directors, and 
Mr. Gordon is appointed managing director. Regis- 
tered, 13th inst., by Gilbert Robins, 11, Pancras Lane. 


Trujillo Railway (Peru), Limited.—Capital £500,000, 
in £1 shares. Objects: To acquire, construct, equip 
and maintain railways, tramways, telegraph and tele- 
phone lines in Peru, and to acquire the rights of the 
Peruvian Corporation, Limited, under any concessions or 
contracts relating tosuch meansof communication. Also 
to construct electric lighting works, and to acquire, use, 
and provide steam, electrical, hydraulic or other power. 
Signatories (with 1 share each): C. L. Smiles, J. R. 
Yates, 15, Bedford Row ; W. H. Rawle Judd, 33, Liver- 
pool Street; N. G. Hill, 40, Counters Road, Kentish 
Town ; T. J. Mason, 22, Lorrimore Road, S.E.; W. F. 
Symonds, Oak Lea, Lordship Lane; F. W. Binyon, 
Chichester Road, Croydon. The subscribers are to 
appoint the first directors. Qualification, £100 in 
shares or stock. Remuneration—chairman, £200 per 
annum ; other directors, £150 per annum. Registered 
14th inst. by Smiles, Ollard and Yates, 15, Bedford Row. 
Registered office, 66, Old Broad Street. 


Vaughan Sherrin Electrical Engineering Company, 
Limited.—Capital £25,000, in £5 shares. Objects: To 
manufacture and supply electric motors, generators 
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tricycles, bath-chairs, boats and machines, either wholly 
or partly propelled or worked by electricity upon any 
system whatever, and to carry on the business of elec- 
trical and mechanical engineers. Signatories (with 1 
share each): EH. H. Roberts, 85, Rushmore Road, Clap- 
ton ; H. Floodgate, 123, Pall Mall; Henrietta Sherrin, 
19, Duncan Terrace, N. ; H. H. Paice, 81, Lydner Road, 
N.; J. H. Dempster, 59, Abbey Street, Bermondsey ; 
T. J. Edwards, 18, Standard Street, Newington ; Miss 
Ellen Mary Simmonds, 19, Duncan Terrace, N. Mr 
John Vaughan Sherrin is appointed managing director, 
at a salary of not less than £300 per annum. The 
minimum remuneration of the ordinary directors is 
£400 perannum. Registered 16th inst. by Lowless and 
Co., 26, Martin’s Lane, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Thornebury Miner’s Safety Lamp Company, Limited. 
—An agreement of 30th ult., filed 3lst ult., between 
James Thorne, of 85, Gracechurch Street, and the 
company, is supplemental to an agreement of 30th 
April and to an agreement of 20th May. The latter of 
these provided for the allotment of 15,000 fully paid 
shares of £1 each in part payment of the sum of 
£25,000 as purchase price for the British patent, 
No. 2779, of 1889. The said shares have been allotted, 
and sums of £2,500 and £1,960 have been paid in cash, 
and there now remains £5,540, and in settlement of 
this amount the present agreement provides for the 
allotment of fully paid shares. 


Dick, Kerr & Co., Limited (engineers, electricians 
and contractors for railways, tramways, and other 
undertakings).—An agreement of 3lst May, filed 20th 
June, provides for the purchase of the business carried 
on by Frederick Mannelle and John Kerr at 101, 
Leadenhall Street and at Kilmarnock, Ayrshire, under 
the style of Dick, Kerr & Co. The consideration is 
£115,000, payable £35,000 in cash and £80,000 in fully 
paid shares. An agreement of 6th June confirms the 
above. 


Allen, Everitt and Sons, Limited (metal manufac- 
turers, wire drawers, and electrical engineers).—An 
agreement of 5th June, filed on the 17th June, provides 
for the purchase by the company of the business carried 
on by Allen, Everitt and Sons at the Stephenson Works, 
Birmingham, and in Londen. The purchase considera- 
tion is £223,000, payable £132,000 in cash, £26,000 in 
£5 per cent. debenture stock, £33,000 in fully paid £6 
per cent. cumulative preference shares, and £32,000 in 
ordinary shares, credited with £8 as paid up. 


Eastern and South African Telegraph Company, 
Limited.,—At an extraordinary general meeting of the 
shareholders in this company, held at Winchester House 
on the 17th ult., the following resolution was passed : 
—“That Article 100 of the company’s articles of asso- 
ciation be altered by striking out therefrom the word 
‘inclusive,’ and inserting in lieu thereof the word ‘ex- 
clusive.’” The resolution was confirmed on the Ist 
inst., and duly filed on the 7th inst. The article re- 
ferred to the directors’ remuneration of £1,200, inelu- 
sive of the amount paid to the managing directors, but 
which now stands exclusive of such amount. 

The annual return of this company, made up to the 
3lst ult., was filed on the 13th inst. The nominal 
capital is £600,000 in £10 shares, the whole of which 
are taken up and are fully paid. 


Exeter Electric Light Company, Limited, — The 
annual return of this company, made up to the 5th 
inst., was filed on the 1lth inst. The nominal capital 
is £20,000, in £10 shares; 915 shares are taken 
up, and upon 780 of these the full amount has been 
called, and £2 per share has been called upon two 
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shares, the remaining 133 shares being considered fully 
paid up. The calls paid amount to £7,634, and unpaid 
to £186. 


Electric Date and Time Stamp Company, Limited 
—The annual return of this company, made up to the 
30th ult., was filed on the 1lth inst. The nominal 
capital is £121,000, divided into 100,000 ordinary and 
21,000 deferred shares of £1 each. There are 6,893 
ordinary and 21,000 deferred shares taken up, 25,500 
been considered fully paid. Upon 2,393 ordinary shares 
the full amount has been called, the calls paid amount- 
ing to £1,824 5s., and unpaid to £568 15s. 


Column Printing Telegraph Syndicate, Limited.— 
At an extraordinary general meeting of this company, 
held at 5, New Bridge Street, on the 30th June, it was 
resolved :—‘‘ That the capital of the syndicate be in- 
creased to £25,000 by the creation of 300 new shares of 
£50 each.” The resolution was confirmed on the 16th 
ult., and was duly filed on the 8th inst. 

The annual return of this company, made up to the 
12th of August, was filed on the following day. The 
nominal capital is £25,000 in £50 shares ; 171 shares 
are taken up, and of these 100 are considered as fully 
paid. Upon 71 shares £18 15s. per share has been 
called up and paid, the calls paid amounting to 
£1,331 5s. 


Mutual Telephone Company, Limited.—At an extra- 
ordinary general meeting, held at the Memorial Hall, 
Albert Square, Manchester, on the 21st ult., the follow- 
ing special resolution was passed, viz. :—‘That the 
articles of association of the company be altered in 
manner following : (a) In Article 99 the word ‘ten’ 
shall be substituted for the word ‘six.’ (0) The follow- 
ing article shall be substituted for Article 100, namely : 
‘The directors may, with the authority of the com- 
pany in general meeting, take from the said reserve 
fund in any year such sum as the directors may think 
it desirable to apply towards payment of dividends on 
the shares, provided that in no case shall the dividends 
on the shares exceed 10 per cent. per annum on the 
amount paid up or credited as paid up thereon.’” The 
original Article 99 relates to the payment of dividends 
not exceeding 6 per cent. per annum, and Article 100 
authorises the directors to take from the reserve fund 
such sum as may be required to make up 6 per cent. 
perannum dividend. The above special resolution was 
confirmed on the 7th inst., and was duly filed on the 
13th inst. - 


Venezuela Telephone and Electrical Appliances 
Company, Limited.,—The statutory return of this com- 
pany, made up to the 29th ult., was filed on the 15th 
inst. The nominal capital is £70,000, in £1 shares, the 
whole of which are taken up. 56,756 sharesare considered 
as fully paid, and upon 13,244 shares 15s. per share has 
been called up. The calls paid amount to £9,544, and 
oreo to £389. Registered offices: 37, Lombard 

treet. 


Institute of Medical Electricity, Limited. — The 
office of this company, formerly at 24a, Regent Street, 
is now situate at 35, Fitzroy Square, W. 


Rastrick and Son, Limited (chemists, opticians, and 
electricians).—The registered office of this company is 
situate at 7, King’s Terrace, Southsea. 


CITY NOTES, REPORTS, MEETINGS, &c. 


The Petroleum Engine Company, Limited. 


THE report of the directors, for the year ending June 30th, 1890, 
states that :— 

The progress of the company during the past twelve months 
has not in some respects been so rapid as the directors could have 
wished, but it is hardly necessary to point out that in developing 
an entirely new motive power, time is required to establish 


sufficient confidence to secure orders freely from the general 
ublic. 

y The steady progress which has been made up to the present time 

is shown by the fact that the royalties received prior to June, 

1888, amounted to £18, while the royalties received for the year 

ending June, 1889, amounted to £559, and the royalties received 

for the year ending June, 1890, amounted to £1,035. 

Amongst orders recently received, many instances could be given 
where consulting engineers and others have been watching the 
working of the engine during the past 18 months before taking 
upon themselves the responsibility of recommending its adoption. 

A considerable number of repetition orders have been received 
during the past 12 months, and an engine lately supplied repre- 
sents the sixth order from the same purchaser. 

The Priestman engine has recently been adopted by the Crown 
agents for the Colonies, the Norwegian and Egyptian Govern- 
ments, and the Trinity House. The Northern Lighthouse Board, ° 
after making prolonged tests with three 5-horse-power engines 
supplied for a fog signal station, have given a further order for 
three engines of the same size for a second station. 

The Royal Agricultural Society offered special prizes this year 
for light portable motors, arranged in two classes—firstly, for 
steam and hot air; and secondly, gas and oil engines. The first 
and only award in the second class was given for the Priestman 
engine, and the Times newspaper of June 23rd says :—“ The first 
prize of £30 was awarded to Messrs. Priestman Brothers, 
Limited, of Holderness Foundry, Hull, for their well-known port- 
able oil engine, to whom we believe the silver medal of the society 
has already been awarded. This engine is most economical in 
working, costing less in this respect than any other motor in either 
class.” 

Mr. Alderman Bailey, ex-President of the Manchester Associa- 
tion of Engineers, who read an interesting paper on the subject 
of “Canal Boat Propulsion,” after tracing the history of steam 
propulsion from the first application of steam in 1799 down to the 
present time, adds :—“ The Manchester Ship Canal Company, for 
the Bridgewater narrow canal, has recently purchased two Priest- 
man’s patent double-cylinder 10 horse-power vertical oil engines, 
with bevelled wheels, frictions, shafting, bearing, propeller shafts, 
stern tubes, and propellers. The engine was guaranteed to work 
with an expenditure of oil not exceeding 13} pints per hour. On 
trial trips made, the expenditure was 10 pints per hour.” 

It is satisfactory to note many facts which indicate that the 
habitual distrust of new mechanical and scientific inventions is 
gradually yielding to the numerous demonstrations of the com- 
plete adaptability of the Priestman oil engine to the diverse pur- 
poses for which it has been brought into actual use, and a pro- 
gressive increase of sales is confidently anticipated. 

The amount of royalty paid by the licensees during the 12 
months does not by any means represent the royalty on the whole 
of the engines sold up to the 30th of June last, as by the terms of 
the agreement, royalty is only payable to your company after the 
engine itself has been paid for. 

The income and expenditure account shows a balance in favour 
of the company of £440 14s. 7d., which the directors recommend 
shall be carried forward to next year’s account. 

The retiring directors are Messrs. Henry Pawson and Ernest 
Moreton, who offer themselves for re-election. The secretary has 
received a notification from Mr. Septimus Gibbon, of 36, Finsbury 
ie ney London, E.C., that he intends to offer himself as a 

irector. 


General Electric Company. 


Tue statutory general meeting of the shareholders of the General 
Electric Company, Limited, took place on Tuesday at the offices, 
71, Queen Victoria Street. 

Mr. Gustav Binswanger (the chairman of the company), who 
presided, stated that the business of the company was divided into 
three departments—electric lighting, electric bells, and the works 
at Manchester. The result of the trading was that they were 
able to recommend a dividend of 15 per cent. on the preference 
shares, and of 74 per cent. on the ordinary shares, carrying, at the 
same time, a sum of £637 to reserve. This result must be con- 
sidered extremely satisfactory, inasmuch as the earning power of 
the company upon the actual capital invested was more than 25 
per cent. per annum. The business was continuing to show a 
very substantial increase, and as the winter was the best time for 
a business of this description, they had every prospect of being 
able to double the returns. The chairman concluded by moving 
the adoption of the report and accounts. 

Mr. Myerstein seconded the resolution, which was unanimously 
agreed to, and the dividends as recommended were also declared. 

Mr. T. J. Seel was re-elected auditor of the company. 

Mr. Hess proposed, and Mr. Goldschmidt seconded, a vote of 
thanks to the chairman and directors, and the meeting separated. 


TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending August 15th, after deducting the fifth of the gross receipts payable o 
the London Platino-Brazilian Telegraph Company, Limited, were £3,715. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
Present Stock or Closing Closing Business done 
Amount Ss share.) ckugust is). .| Caugast at) done Atemee amas 
ie Highest. | Lo west. 
250,000 | African Direct Telegraph, Ltd., 4 p. c. Deb. Heed: and to Bearer 100 97 Be 100 97 100 : 
1,549,160 | Anglo-American Telegraph, Limited hae Stock 493— 503 503— 515 51 498 
2,725,420 Do. do. 6p.c. Preferred . Stock 85 — 86 87 — 88 88 863 
2,725,420 Do. do. Deferred Stock | 13)— 144 14§— 154 154 14 
130,000 | Brazilian Submarine Telegraph, Limited .. 10 rig 12} 114— 12} 123 1115 
99,000 Do. do. 5 p. c. Bonds.. 100 100 —102 100 —102 2 
75,000 ° Do. do. 5 p.c. 2nd Series, repayable June, 1906 | 100 103 —107 103 —107 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416.. 3 13— 2 1j— 2 
63,416 Do. do. Preference, Nos. 1 to 63, 416 2 1j— 2 Lj 22 
$7,216,000 | Commercial Cable, Capital Stock $100 103 —105 103 —105 105 103} 
224,850 | Consolidated Telephone Construction and ‘Maintenance, Ltd. 14/- “egies se eee 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20,000 | Stock 53— 99 5t—- BF 
16,000 | Cuba Telegraph, Limited . 10 123;— 133xd|  12:— 13 xd 122 
6,000 Do. do. 10p.c. Preference 10 1 173xd| 164— 174xd 
12,931 | Direct Spanish Telegraph, Limited “(£4 only paid) 5 ac 2 ae Bis 
6,090 Do. do. 10 p. c. Preference ; i Be 5 9 — 10 9 — 10 
60,710 | Direct United States Cable, Limited, 1877 20 103— 103 103— 103 103 10} 
400,000 | Eastern Telegraph, Limited, Nos. 1 to 400,000 10 13g— 143 13§— 143 142 132 
70,000 Do. aap. c. Preference 10 15 = 154 15 — 153 15 ar 
200,000 Do. 5 p. c. Dehs. (1879 issue), repay. Aug., 1899 100 106 —109 106 —109 107% wt 
1,200,000 Do. 4p. c. Mortgage Debenture Stock ... Stock 106 —109 106 —109 108 107 
250,000 | Eastern Extension, Australasia and China Telegraph, Limited 10 14 — 1423 14 — 143 143, 14" 
320,000 Do. 6p.c. Debentures, repay. February, 1891 25 100 100 —102 100 —102 1002 ‘ii 
446,100 ‘Do. 5 p. c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. ... 100 103 —106 103 —106 1041 
12,500 Do. 5 p. c. Debentures, 1890, redeem. ann. drawings... 100 103 —106 103 —106 
367,900 | Eastern and South African Tel., Ltd., 5 p. c. Mort. Deb., 1900... 100 100 —103 100 —103 102 101 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20;000T re 5 44— 54 43— 6} 
46,700 | Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000 2 are 4, 6 — 63 63 Bll 
19,700 | Fowler-Waring Cables, Nos. 301 to 20, 000 ... (£8 only paid) 5 2— 2 2— 24 % 
180,227 | Globe Telegraph and Trust, Limited oe a rs 10 8i— 95 8i— 94 4 815 
180,042 Do. do. 6 p. c. Preference 10 144— lds 14g— 153 14 143° 
150,000 | Great Northern Tel. Company of Copenhagen ... 10 153— 16 154— 16 1525 15% 
40,000 Do. do. 5 p. c. Debs. (issue of 1881) 100 100 —103 100 —103 Le 
250,009 Do. do. do. (issue of 1883) 100 106 —109 106 —109 106 
9,384 Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 10 12 — 13 12 — 13 
5,334 Do. 7 p. c. Cumulative Preference, Nos. 2,667 to 8,000 10 llg— 123 113— 123 
41,600 | India-Rubber, Gutta-Percha and Telegraph Works, Limited . 10 183— 194 18i— 194 182. 182 
200,000 Do. do. 4 p. c. Deb., 1896.. 100 102 —104 102 —104 : i 
17,000 | Indo-European Telegraph, Limited.. 5S 25 37 — 39 37 — 39 
38,348 | London Platino-Brazilian Telegraph, “Limited AS 10 Cer, 6— 7 
100,000 Do. do. do. 6 p. c. Debentures aa 100 107 —110 107 —110 109 
49,900 | *Metropolitan Electric Supply, Limited, Nos. 6,101 to 50,000 . 10 hcoele Ty Al “4a 43. e: 
436,700 | National Telephone, Limited, Nos. 1 to 486,700 ... ae 5 4g— 53 48— § 5. 413 
15,000 Do. 6 p. c. Cum. Ist Preference .. 10 123— 12% 12 — 123 12 Sat 
15,000 Do. 6 p. c. Cum. 2nd Preference ‘(£8 only paid) 10 20:-— 103 10:2 105 aig Re 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid)}~ 1 Soe ces 
9,000 | Reuter’s, Limited ie 8 73— 8} 7i— 8 
South of England Telephone, Ltd., “ Ordinar ; Nos. 1 to 2,000, Pea ‘ 
a 750 2,501 to 3,500, 93,251 to 300,000 } : ee Toke 
20,000 Do. .¢. Cum. Pref., Nos. 1 to 20,000 (£33 only paid) 5 23— 3 1 
3,381 | Submarine ae Trust 4 sip : Cert. 113 —117 118 —117 
78,949 | Swan United Electric Light, Limited (£34 only paid) 5 Do 54 5 oe 52 5 
37,350 | Telegraph Construction and Maintenance, Limited . 12 42 — 44 42 — 44 43} 42 
150,000 Do. do. do. 5 p. c. Bonds, red. 1894 100 100 —102 100 —102 
55,000 | United River Plate Telephone, Limited ... 5 33 45 3— 43 3h 
146,000 Do. do. 5 p. ¢. Debenture ‘Stock.. Stock 90 — 94 90 — 94 
100,090 Do. do. 7 p. c. Debs., Nos. 1 to 1,000 100 a Soe nts aes 
15,609 | West African Telegraph, Limited, Nos. 7, 501 to 23,109 .. 10 JE—. 10 9 — 10 
300,000 Do. do. do. 5p. c¢. Debentures 100 100 —103 100 —103 
30,000 | West Coast of America Telegraph, Limited che 10 4— 6 3— 5 4t 3h 
150,000 Do. do. do. 8 p. c. Debs, repay. 1902 100 106 —110 106 —110 106 
64,572 | Western and Brazilian Telegraph, Limited 15 10f— 113 113— 113 118 114 
26,986 Do. do. do. 5 p.c. Cum. Preferred .. 73 63— 7 s_ 74 62 63 
26,986 Do. do. do. 5p.c. Deferred . 73 Aiea ad 4$— 52 52 3 
200,000 Do. do. do. 6>p.c. Debentures “A,” 1910. 100 103 —106 103 —106 i 
250,000 Do. 6 p. c. Mort. Debs., series “B” of ’80, red. Feb., 1910 100 101 —104, 101 —104, 
88,321 | West India and Panama Telegraph, Limited 10 23— 3 3 3 2% gis 
34,563 Do. do. do. 6 p. c. Ist Preference 10 113— 11% 113— ‘143 112 11-5, 
4,669 Do. do. do, 6 p. ca2nd Preference... 10 13-— 14 18-264 ; ERG. 
1,336,000 | Western Union of U.S. Tel., 7 p. c. Ist Mort (Building) Bonds $1,000 | 120 —125 120 —125 
179,300 Do. do. 6p.c. Sterling Bonds ... Ee LOO 99 —101 99 —101 
42,853 |\*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42,953 (£2 only paid) 5 1j-— 13 }— 13 


— SS eee 


* Subject to Founders Shares. 


Blackpool 


Elmore Cepper Depositing Priorities, 7 —74.—Elmore Wire, } dis—par.—House-to- 
national Okonite, Ordinary of £10 (£4 paid), 33—4}. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Electric Tramway Company, Limited, £10 (£64 paid), 73—7% 


Manchester Edison and Swan Company, £9 (£1 paid), 11/- —13/-. 


.—Electric Construction Corporation (£10 paid), 737—8} 


Bank Rate or Discounr.—4 per cent. (21st August, 1890). 


House Company (£5 paid), 5 —5}.—Inter- 
—London Electric Supply Corporation, Ordinary (£5 paid), 1{—21,— 
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ELECTRICALLY HEATED TREVELYAN IN- 
STRUMENTS THAT CAN BE USED AS 
MICROPHONES. 


By A. M. TANNER. 


IN my researches concerning the uses of carbon for 
electrical purposes I was at once struck with the great 
similarity certain types of Trevelyan instruments bear 
to the microphone, or that form of telephonic instru- 
ment, in which loose contacts of solid or hard carbon 
are employed for regulating the tension of the current 
in a closed electric circuit. 

In Poggendorff’s Annalen der Physik und Chemie, 
for Vol. 104, page 413, appears .an article by Paalzow 
concering some phenomena of motion in the closed 
circuit of a galvanic battery. It is here stated “that 
when a thin sheet of platinum is placed upon a copper 
plate that is connected with one pole of a battery of 
four Bunsen elements and a piece of carbon in the form 
of a half ring is placed upon the sheet of platinum, a 
cavity in the free end of the carbon receiving a drop of 
mercury, then a regular rocking motion of the carbon 
takes place when a platinum wire led into the mercury 
is connected with the other pole of the battery. The 
arrangement of parts for carrying out the experiment 
is illustrated by fig. 1,in which a is the copper plate, 
b the sheet of platinum, and ¢ the carbon. 


es 


From experiments to determine the most favourable 
presentation of this phenomenon it was at once ascer- 
tained that sheet platinum such as is ordinarily used in 
Grove batteries, was best adapted for the purpose, and 
that very thin sheet brass and copper caused the 
phenomenon to appear in a weaker form, while the 
thinnest plates of other metals did not show it at all. 
When the metals were soldered to a copper plate of 
. considerable thickness, then in the case of platinum 
the vibratory motion of the rocker was observed after 
the latter had remained a long time upon the platinum 
and sparks had passed. The rocker must be made of 
carbon of good conductivity such as is used in 
Bunsen elements and for the production of the 
electric ‘light; wood carbon was not moved at all. 
Simultaneously with the movement of the rocker 
the passage of sparks between the carbon and platinum 
plate was observed, and when the motion of the 
rocker grew so violent that the platinum wire passed 
out of contact with the mercury, sparks were also 
observed between the platinum wire and mercury. 
Before the rocking took place, an elevation of the 
carbon always occurred, as if it were attracted by the 
platinum wire, and frequently there was only an 


elevation of the carbon and no regular movement at 
all.” 

After the foregoing description, the experimenter 
discusses the probable cause of the rocking motion of 
the carbon, and says it cannot be attributed to repellant 
action; experiments disproved this theory, since the 
rocking movement did not take place with all metals. 
Then it is stated that it might also be due to the passage 
of the spark between the carbon and platinum which 
caused a hurling of the carbon particles with such a 
force as to produce the working movement ; this theory 
was, however, also disproved by experiments. 

Then Paalzow continues and says : “It can be shown, 
however, that the heat which is developed at the contact 
point by the passage of the spark, produces a change of 
form of the platinum plate, which necessarily must 
cause a movement of the carbon. When the rocker, 
or even a flat surfaced piece of carbon was placed on 
the platinum, then a raising of the edges of the 
platinum was observed during the passage of the 
spark.” Paalzow then arrives at the conclusion “ that 
at the point where the platinum is nearest the carbon, 
a spark passes across, and at the same time an unequal 
heating and change of form of the platinum takes 
place, so that the carbon is thrown out of balance, 
whereupon the passage of the spark is transferred to 
some other point, followed by another movement of the 
platinum and carbon. If the platinum surface is even, 
then the passage of the spark will take place where the 
carbon presses the platinum with the most force, so 
that upon the change of position of the carbon, the 
passage of the spark must again take place where the 
carbon touches the platinum. In Poggendorff’s Annalen, 
vol. 105, page 620, Rollman calls attention to the fact, 
that as early as 1850, he described a Trevelyan instru- 
ment, moved by the galvanic current, in the Jahresbe- 
richte des naturwissenschaftlichen Vereins in Halle, page 
189. This journal, consulted by me, states that it is 
known that the Trevelyan instrument is operated by 
the heating of the “rocker” or the “bearer.” If both 
are allowed to remain cold, the sound can also be pro- 
duced by passing a galvanic current through the in- 


R, rocker ; C.W.B., copper wire bearers ; V, vice. 


Fie. 2. 


strument. The explanation is easy. The current 
will not produce a perceptible raising of the tempe- 
rature of the massive rocker or bearer, but will 
cause a heating at the two points where they touch 
each other. What follows can be easily understood. 
I obtained sounds with bearers and rockers made of 
copper, and with a brass rocker and iron bearer con- 
nected with two Bunsen or Grove elements. The idea 
of operating the instrument in this manner is due to 
Prof. Hankel.” In the article in Poggendorff’s Annalen, 
Rollman says that all materials that are good conduc- 
tors of electricity may serve for the carrier and rocker, 
provided the proper shape is given them at the contact 
points. Then he says that he experimented with 
rockers of brass, steel and gas carbon, and maintained 
the same in a state of permanent vibration upon bearers 
of gold, platinum, silver, copper, brass, nickel, German 
silver, iron, steel, zinc, cadmium, tin, lead, antimony, 
wismuth, aluminium and gas carbon. 

Referring to the carbon rocker he says it was a 
roughly cut piece of gas carbon of a prismatic form 
(6 inches long, 1 inch wide and 14 inches thick), pro- 
vided with a handle. The bearers were by reason of 
the form of the rocker worked out into points and 
stretched in a screw clamp as was already done by 
Tyndall and Seebeck. 

In order that this paragraph of Rollman’s description 
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can be easily understood, I have consulted the pub- 
lished experiments of Tyndall and Seebeck, concerning 
vibrations and tones produced by the contact of bodies 
having different temperatures. It may be well to 
state here that neither proposed the use of carbon 
rockers and bearers. Tyndall’s experiments are found 
described in the London, Edinburgh and Dublin Philo- 
sophical Magazine for 1854, vol. 8, page 1-12. Among 
other forms of rockers he describes one of a prismatic 
form, supported by its flat side on two pointed copper 
wires stretched in a vice (fig. 2). 


Fig. 3. 


Tyndall also shows this form of rocker provided with 
a handle (fig. 3). 

Seebeck’s experiments are described and illustrated 
in Poggendorff’s Annalen, vol. 51, page 1. The 
following are some of the forms of bearers and rockers 
used by him (fig. 4). 


R 


i P.W.B 


Fie. 4. 


R, rocker ; P, P, pyramidal points; P W,B, pointed wire bearer. 


It will thus be readily seen what Rollman means 
when he speaks of “ carbon bearer points stretched in a 
screw clamp and supporting a carbon rocker of pris- 
matic form.” Continuing Rollman’s description of his 
instrument, he says “that the handle of the rocker 
rested upon a second suitable support, and to its end 
was soldered a wire which dipped into mercury, so that 
the current could easily be led through the carrier and 
rocker.” As thesource of electricity, he always used a 
single zinc-iron element. Frequently the vibrations 
obtained were slow, so that they could be easily 
counted ; at other times they followed each other go 
rapidly as to run together into more or less high tones, 
The rapidity of the vibrations is chiefly due, as appears 
to me, to the distance of the bearer points, the weight, 
the shape, and the position of the centre of gravity of 
the rocker, and, finally, to the heating and expansion of 
the contact surfaces. No sparks appear at the two con- 
tact surfaces between the bearer and rocker, as the con- 
tact is never broken there. A slight spark is, of course, 
imperceptible to the eye, but its absence was ascer- 
tained by the polished brass rocker, which never 
showed the slightest trace of oxidation. 
thing was also proved by the galvanometer; when a 
portion of the current was by a branch wire led into 
the same, and the needle hardly went back, when the 


rocker, which had previously rested quiet, was lightly — 


struck. Theslight weakening of the current shown by 
the galvanometer is explained by the increase of 
resistance, because during vibration the rocker rests 
generally only upon one point and only rests momen- 
se upon both points when it falls upon the other 
side. 

In view of the importance of this last paragraph, it 
disclosing the variable contact principle of the micro- 
phone, it is best to give it also in the original, viz. :— 
Die durch dies en Riick gang (of galvanometer) ange- 
zeig te geringe Schwiehung des Stromes erklirt sich 
aber durch die Vermehrung des Leitungs wider- 
standes da berin Ténen der Wieger meist 4uf einer 


The same - 


Spitz e schwebt und nur wenn er auf die andere Seite 


fallt momentan auf beiden Spitzen ruht. 
~Rollman in commenting upon Paalzow’s statement 
concerning the operation of his instrument, says that if 
sparks were shown between the carrier and rocker, it 
must be attributed to the heavier current (Paalzow 
used 4 platinum elements), and, on the other hand, to 
the lighter piece of carbon, although it is not probable 
that even in his case thecontact was ever completely broken. 
It is not contended by the writer that the foregoing 
references disclose the principle of varying the strength 
of a battery current in unison with the rise and fall of 
vocal utterances or sound waves; but it is unquestion- 
ably true, that Rollman constructed an instrument for 
giving out sound, in which the variation of the elec- 
trical resistance was attained by two loose contacts of 
solid carbon under different degrees of contact pressure, 
effected by the passage of the current itself, and not by 
sound waves. In connection with the principle set 


. forth by Rollman, that two loose carbon contacts will 


by change of position vary or modify the current in a 
closed electric circuit, it is well to refer to Stroh’s ex- 
periments with carbon contacts in microphones, 
described in the London Hlectrician for April 28th, 1883. 
It is here stated that “it also appears evident that a 
current crossing a microphonic contact, has a strong 
tendency to cause vibratory disturbances, and it seems, 
therefore, reasonable to suppose that during micro- 
phonic action, even when all is in good adjustment, the 


sound waves which are transmitted are accompanied 


by other vibrations which are due to the passage of the 
current itself.” 

As the Trevelyan instruments of Paalzow and Roll- 
man have a loose contact piece of carbon bearing lightly 
upon another contact piece of platinum or carbon and 
are to be used in a close galvanic circuit, it is self- 
evident from the close resemblance these instruments 
bear to microphones, that. they can be used for tele- 
phonic transmission when combined with a proper re- 
ceiving instrument. 

The “half ring-shaped carbon contact” found in 
Paalzow’s instrument, can be made to operate in the 
same manner as the carbon spheres and loose gravi- 
tating cylinders used in certain types of microphones 
or carbon transmitters, and the very instrument described 
and illustrated by Paalzow, will undoubtedly serve asa 
microphone transmitter, when used in connection with 
a battery current, not too powerful to cause sparking. 
As to Rollman’s instrument, in which a carbon prism 
is supported upon carbon rods or bearers, it will be seen 
that it strongly resembles the instruments used by 
Professor Hughes in carrying out his experiments “ on 
the action of sonorous vibrations in carrying the force 
of an electric current,” first described in the Proceedings 
of the Royal Society for 1878, page 362. 

Rollman’s discovery can well be defined as the action 
of a vibrating solid carbon body for varying the force 
of an electric current in a closed circuit. 


THE INFLUENCE OF ELECTRIC RAILROADS 
UPON TRANSATLANTIC TELEGRAPHY.* 


By CHARLES CUTTRISS, Electrician Commercial Cable 
Company. 


It would hardly seem possible that the two above- 


‘mentioned industries could in any way clash, but 


the following account of trouble traced directly 
to an electric railroad will show that they do so, 
and that ultimately difficulties may arise which will 
have a serious effect upon transatlantic telegraphy, and 
unless some remedy is found, we may possibly have to 
resort to a less speedy communication between the two 
countries. 

For many years it was the practice of cable com- 
panies to pick out some quiet, secluded spot in which 
to land their cables and to use land lines for the remain- 


* Electrical Engineer, New York, 
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ing distance to the nearest important city, using it asa 
radiating centre. This plan necessitated one trans- 
mission or repetition more than was actually necessary, 
and also caused a loss of time which it was very desir- 
able to save. The Commercial Cable Company was the 
the first to make an innovation, and in order to give 
quicker communication decided to land their sea cable 
at Coney Island, and continue it with an underground 
cable through Ocean Avenue and Brooklyn into the 
heart of this city, thereby practically making the 
terminus of their cable in Wall Street. Past expe- 
rience had shown the advisability of using a return 
earth circuit as far as the sea, so the underground cable 
was constructed with four cores laid up in the usual 
manner and only separated from one another by about 
as of an inch. 

The cable proper is connected to one of the cores by 
a permanent sea joint, and the diametrically opposite 
core, which is used as the return earth to the sea, is 
soldered directly to the sheathing wires of the sea 
cable, and the other two cores are kept spare in case of 
trouble. 

This plan. has given the utmost satisfaction until 
within the last few months, when we began to expe- 
rience some trouble from occasional kicks on our re- 
ceiving instrument ; sometimes they would beso strong 
as to obliterate a signal. As these kicks are nothing 
‘unusual during the summer months, owing to thunder- 
storms and other atmospheric disturbances, they were 
for some weeks attributed to such causes. 

During this period it was also noticed, when testing 
the cable, that the mirror seemed to be very unsteady, 
and had erratic movements, which denoted by their 
abruptness that the cause of disturbance was near this 
end of the cable, and was such as might be produced by 
a small fault. 

To satisfy myself on this point I had the cores cut at 
the cable house on Coney Island, and while I was 
testing the undergrounds, the electrician at Canso, Nova 
Scotia (the distant end of the cable), was also testing 
the sea cable. The results showed that both the under- 
grounds and the cable were in perfect condition, but it 
was observed on the undergrounds that there was some 
disturbing cause in their neighbourhood ; as, after per- 
fectly discharging the cores, they would in a few 
seconds become quite heavily charged, always with the 
same potential ; this phenomenon, of course, was only 
remarkable in the degree of charge. So far, we had 
arrived at only negative results, as the kicks, &c., were 
still present on joining up the working instrument. 

About this time it came to my knowledge that there 
had recently been an electric railroad established, 
running from Prospect Park, Brooklyn, to Coney Island 
by way of the old Coney Island horse car road. Imme- 
diately it occurred to me that here possibly was the 
cource of trouble. It must be remembered that ocean 
cables are operated by a recording instrument, that is 
So sensitive that a current of ;j5,th of a milliampere 
will produce a distinct working signal; hence it is 
quite conceivable that, although the electric road does 
not in any part of its route approach our underground 
cables nearer than about half a mile, disturbances might 
be produced by the ever-varying power used in starting 
and running the cars. To prove the correctness of the 
assumption, I connected a telephone between the cable 
and its return earth and could distinctly hear the start- 
ing and stopping of the cars. The telephone was then 
connected to the cable and a local earth in the city, 
namely, the water pipes ; the sounds then became so 
much louder that they could be heard with the tele- 
phone ashort distance from the car. The testing galva- 
nometer, a Thomson astatic, of course could not pick 
up such rapid vibrations, but it shows deflections and 
kicks to such a degree that we have sometimes been 
obliged to give up testing and try at a more favourable 
time, such as 1 or 2 a.m., when the cars have stopped 
for the night. This naturally is somewhat incon- 
venient. 

Now comes the question, if the disturbance is so 
severe with the railroad at a distance of half: a mile or 
2,640 feet, what would be the effect on the company’s 


property if at some time an electric road should be pro- 
jected down Ocean Avenue where the rails would in 
all probability be within 4 or 5 feet of the cable for a 
minimum distance of 54 miles? With telephones and 
ordinary telegraph instruments the use of a metallic 
circuit is a good protection, but in the present case it is 
proved that a metallic circuit through the disturbed 
district does not grant immunity from serious disturb- 
ance. 

One point is still to be determined in regard to this 
phenomenon, namely, to ascertain for a certainty 
whether the effects produced are to be attributed to 
conduction through the earth and water to our armour- 
ing, or if it is an inductive effect. The fact, neverthe- 
less, remains that if electric roads should be greatly 
augmented in our immediate vicinity the disturbances 
on our lines will be seriously increased, and at present 
it is difficult to conceive of any remedy other than the 
adoption by the roads of a double trolley system. 

The tests show our undergrounds to have a dielectric 
resistance of about 350 megohms per mile, so the idea 
of any leakage cannot be entertained. 


EXPERIMENTS WITH ELECTRICITY. 


WH, says La Nature, have received from a subscriber 
in Mexico a highly interesting description of some ex- 
periments with the Rhumkorff coil and incandescent 
lamps. These have been repeated by us at the labora- 
tory attached to the Halles electric station, and we are 
now in a position to lay them before our readers, 
together with some hints of a practical nature. 

By attaching two curved wires, each supporting an 
incandescent lamp, to the terminals of the secondary 
circuit of a Rhumkorff coil (fig. 1), we observe an 
approximation of the two lamps at the moment of the 
current’s passing. The phenomena is particularly 
marked at a distance between the lamps of 3 to 5 


Care must be taken that the supports 
shall be very flexible, and for this purpose a copper 
wire, 1 millimetre in diameter, and insulated with 


millimetres. 


gutta-percha, will be found perfectly suitable. It is 
likewise important to avoid direct sparks between 
the lamp sockets. It is necessary to the attraction 
that there should be a discharge traversing the lamps 
and compelling the approximation. By suspending 
one of the lamps (fig. 2) and holding the other 
in the hand, the attraction between them will be 
the same. A lamp placed upon a terminal of the 
secondary circuit of a Rhumkorff coil (fig. 3) will 
become luminous, and it will be only necessary to 
approximate a lamp to a terminal to obtain gleams 
of equal brilliancy (fig. 4); suspend a lamp by a 
flexible wire at one terminal (fig. 5) and approximate 
to it any point in connection with the other terminal, 
and an attracted and sustained gleam will be observ- 
able. These experiments may be varied at will; 
those above-described are intended as examples merely. 
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THE SOUTHEND PIER ELECTRIC TRAMWAY. 


ELECTRICAL traction in this country is making slow 
but sure progress. Although engineers on this side 
have been confined to the development of underground 
systems of conductors, or to the use of accumulators, 
in neither of the latter two cases has sufficient success 
been hitherto attained in England to sufficiently attract 
the public attention to the manifold advantages which 
any system of electrical haulage presents. 

It is therefore with pleasure that we notice an ex- 
tremely successful addition to the few electrical tram- 
ways now being worked in this country, and to the 
opening of which we have already briefly alluded. The 
Southend Local Board, which is a very enterprising 
public body, and has introduced a large number of local 
improvements with a view of further popularising the 


and build the ear, motor, &c. By good management 
and a willing staff, they were fortunate enough to 
succeed in carrying out their contract one day within 
the time, and extreme credit is due to everyone con- 
cerned, particularly to Mr. Chamen, the chi-f of their 
outdoor staff, and to Mr. Scott Moncri-ff, who is 
resident at Southend, for the extraordinary rapidity. 
with which the work has been carried out, without a 
hitch or alteration in the original design. 

The generating plant consists of a horizontal com- 
pound engine by Davey Paxman, supplied with steam 
by a boiler of locomotive type. Both are extremely 
favourable examples of the highly economical and 
extremely efficient class of steam engine that this well- 
known firm is now turning out. This engine drives a 
Crompton compound dynamo of their standard type, 
having an output of 150 ampéres by 200 volts at the 
terminals,and having a commercial efficiency exceed- 


CromPTon DyNAMO FOR GENERATING CURRENT. 


already rapidly increasing town of Southend, has re- 
cently constructed a new iron pier, costing about 
£80,000, to replace the old wooden one, which was 
itself one of the most remarkable constructions of the 
kind in the country, being a mile and a quarter long, 
and fitted with a horse tramway. The board decided 
to replace horse traction on the new pier by an electric 
tramway, and after specifications had been issued, 
Messrs. Crompton secured the contract in public com- 
petition. One feature of this contract was the short 
period in which it had to be carried out, namely, that a 
length of three-quarters of a mile, with an electrical 
tramear, and all the plant, as well as the lighting of the 
pier, should be completely set to work on the day pre- 
vious to the August bank holiday, in order that the 
traffic might be secured for the new tramway. 

This only gave the contractors six weeks in which to 
lay the track and supply all the generating machinery 


ing 90 per cent. The electrical energy is conducted 
from the engine room by insulated cables carried along 
the pier to the commencement of the car track, and 
from thence to the end of the pier. Messrs. Crompton 
determined to use their stock pattern flat strip copper 
conductor that they have been using for the past four 
years in the streets of London, the whole of the sup- 
ports, insulators, and straining gear being taken from 
the stock, and identical in all respects with those they 
have used in upwards of 30 miles of streets in Bel- 
gravia, Kensington, and Notting Hill. The strip used 
in this instance is an inch wide by ‘134 inch thick, and 
is supported at intervals of 15 yards by vertical insu- 
lators, and strained in lengths of 85 yards by straining 
gear having volute springs, to compensate for expansion 
due to differences of temperature, the insulators in both 
cases being the stock pattern used for street mains. 
The track consists of a pair of Vignoleg rails 3-inch 


: 
: 


simple. 
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by 6-inch gauge, the strip conductor being laid about 
one foot distant from one of the rails, and one inch 
below the level of the rail tops. The rails themselves 
are used for the return. The car was built for Messrs. 
Crompton’s order by Messrs. Kerr Stuart, and the motor 
is a stock pattern Crompton dynamo, the speed being 
reduced 3 to 1 by simple spur gearing. The motor is 
fixed below the bottom of the car, and access can be 
given to it either by bringing the car over the pit or by 
lifting a trap in the flooring. The car is driven from 
either end, and the means of regulation are extremely 
A pair of handles, one for reversing and one 
for starting, with the ordinary brake wheel in front of 
the driver, being all that is required. 

The maximum speed of the car is 20 miles an hour, 
but in ordinary running the speed is kept down to about 
12 to 14 miles an hour, so that the journey along the 
pier, which used to occupy previously about 15 minutes, 
is now performed in three to four minutes. The con- 
tact apparatus for taking the current through the strip 
consists of rubbing shoes, especially designed for this 
purpose by Mr. Chamen, and which appears to act very 
well, and without apparently causing any wear to 
the surface of the copper strip. 

An official trial was made by Dr. Hopkinson, con- 
sulting engineer to the Local Board, on the 30th of July. 
He expressed himself completely satisfied with the 
workman-like manner and extreme celerity in which 


the work had been carried out, and the members of the 
Local Board, and the townspeople generally, have over 
and over again expressed their extreme satisfaction 
with the unexpectedly rapid completion of the work, 
and its great success. The day following the official 
trial the car was handed over to the Local Board 
for regular running, and has been running ever since 
without breakage or interruption of any kind. On 
Bank Holiday the car was overloaded every journey, 
and the takings amounted to upwards of £40, and ever 
since that day the takings have been heavy. 

It is evident from this that the Southend authorities 


have made a good investment of the local funds in. 


introducing this electrical tramway. The __horse- 
power absorbed in driving a loaded car at full speed 
appears to be considerably below what Messrs. Cromp- 
ton estimated it would be. 

As soon as the pressure of public traffic of this 
season is over, Messrs. Crompton hope to be able to 
make a set of experiments to show what is the real 
tractive force required on this class of electrical rail- 
way, and intend to make these results public. 


The Electric Light in Paris,—The right side of the 
Rue Auber, from the Rue Scribe to the Boulevard 
Haussmann, is now lighted by electricity. The arc 
lamps. have been placed in the old gas lamps in the 
same way as at the Palais Royal. de 
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PARLIAMENTARY NOTES. 


TELEGRAPH CLERKS. 


IN the House of Commons last Friday night, in answer 
to Mr. MacNeill, 

Sir H. MAXWELL said: Mr. Quin, lately employed 
as a telegraph clerk at the central office, was dismissed 
for using the telegraph wire for private purposes, to the 
hindrance of public messages. Neither was the object 
with which he used the wires calculated to bespeak a 
lenient view of his conduct. Having formed one of a 
deputation to his controller, which pledged itself to a 
particular line of action, he had no sooner left the room 
than he proceeded to the telegraph wires and advocated 
another. Thus persons at a distance were stirred up by 
him to adopt the very course which the deputation, of 
which he was a member, had just assured the Depart- 
ment would not be adopted. For this act of duplicity, 
added to his infraction of a rule to which the Depart- 
ment attaches the highest importance, that the public 
wires shall not be used for private purposes, there was, 
in the Postmaster-General’s judgment, only one suitable 
punishment, and that was dismissal. Mr. Quin’s con- 
duct inside the office had hitherto been good. There 
are many instances of clerks and others being dismissed 
for a first offence. 


Wu 
HUA) Bul 


WY ft : 
| UL) NAT) TE au 


Enp View or Car } Mite up Pier. 


LIGHTING OF THE NATURAL HISTORY MUSEUM. 


On the report of the votes passed in Committee of 
Supply, : 

Sir G. CAMPBELL, on the vote for the British 
Museum, asked whether arrangements could not be 
made for the lighting of the Natural History Museum, 


-so that it could be used in the evening. 


Mr. JACKSON said that, as the introduction of the 
electric light was a matter of experiment, it had been 
thought advisable to begin with the British Museum, 
because it was nearer to the masses of the people, and 
was more easily reached by them than was the Natural 
History Museum. The same pressure had not as yet 
been put upon the trustees to light the Natural History 
Museum, but experiments would be made with a view 
to the illumination of the building, should it ultimately 
be determined upon. 


SUBSIDIES TO TELEGRAPH COMPANIES. 


On the report of the vote for subsidies to telegraph 
companies, 

Dr. CAMERON moved the reduction of the vote by 
£6,075, being the amount of the subsidy to the Halifax 
and Bermuda Telegraph Company. He remarked that 
the circumstances attending the laying of this cable 
bore a most suspicious resemblance to an unbusiness- 
like job. The telegraph line from Halifax to Bermuda 
was one chiefly of strategic importance In 1886 
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tenders were invited, and the lowest was that of the 
International Cable Company, which offered to do the 
work for asubsidy of £8,000 a year for 20 years. That 
was considered excessive, and in 1888 fresh tenders 
were invited and three were sent in, the same company 
being again lowest, with an offer to do it for a subsidy 
of £6,923 a year for 20 years. That offer was accepted, 
but subsequently the company was allowed to withdraw 
it on account of a rise in the material, presumably 
owing to the corner in copper. Tenders were again 
invited, and the International Cable Company was 
again the lowest, and was accepted at a subsidy of 
£8,100 for 20 years, but before the contract had been 
ratified the price of copper had collapsed, and, in addi- 
tion, it must be remembered that a lower tender had 
been refused in 1886, on the ground that it was exces- 
sive. Again, the condition that £100,000 should be 
subscribed and fully paid up had not been insisted 
upon, although it was in the Treasury minute. 

The Halifax and Bermuda Telegraph Company had 
its articles of association subscribed by one merchant, 
one accountant, one agent, and four clerks. The nominal 
capital amounted to £50,000, but according to informa- 
tion which came to Somerset House, only £35 had been 
subscribed by the gentlemen named in the articles. He 
would like to ask the right hon. gentleman what 
amount of subscribed capital this company had. The 
prospectus of the company involved statements which 
might probably prove to be extremely misleading about 
a subsidy from Her Majesty’s Government. In his 
opinion, the Government ought to have warned the 
public against the statements contained in the pro- 
spectus. The company having been inaugurated, was, 
to a certain extent, connected with Her Majesty’s 
Government, and they were responsible for it, because, 
under the contract, they nominated one member of the 
board, and consequently had a right to all the informa- 
tion about the company. He asked the secretary to the 
Treasury to state what was the amount of capital sub- 
scribed to this company on the 12th of April; what 
was the date on which he agreed formally to transfer 
the contract to them, and what amount of capital was 
subscribed at that date, independently of the deben- 
tures on which they got the country to subscribe money 
on grossly false pretences. He had brought this matter 
forward for two reasons. In the first place, it involved 
a gross infraction of the control of that House over 
contracts submitted to it for ratification; secondly, 
because of the peculiarities of the whole transaction 
from beginning to end. 

Mr. JACKSON observed that he had already given a 
full explanation of the facts of the case, and went on 
to say that many questions had been asked which he 
was, of course, unable to answer. He must decline 
altogether, on the part of the Government, to accept re- 
sponsibilty for any statements which might be published 
in a prospectus. The whole question lay in a nutshell 
The Government had taken a new departure with the 
object of securing the laying of the cable. The security 


was provided, the capital was subscribed, and the cable 


was to-day in working order. He thought the Treasury 
were to be congratulated on the economical manner in 
which they had carried out the undertaking. 
Dr. CAMERON insisted upon a division, when 37 
voted for the reduction of the vote and 23 against it. 
The vote was then agreed to. 


TELEGRAPHISTS. 


In the House of Commons on Saturday, in answer to 
Mr. P.O’Brien, SirH. MAXWELL said :—The scale intro- 
duced on July 11th last fixed the wages of second-class 
telegraphists at 12s. a week for the first year, at 14s. a 


week for the second year, and 18s. a week for the third - 


year, thereafter rising by 2s. annually to 40s. a week. 
This scale is on the whole better, far better, than the 
one it superseded. In connection with the old scale, 
however, there was an arrangement under which a 
learner, if fully qualified, could receive 16s, on appoint- 
ment, and it is being considered whether a similar ad- 
vantage should not be given to those learners whose 


employment began before the new scale was intro- 
duced. 
TELEGRAPH RATES TO AUSTRALIA. 


Mr. HENNIKER HEATON asked the Chancellor of the 
Exchequer whether he was aware that the Australian 
Governments had contributed a sum of £32,000 a year 
for the past eleven years to the Hastern Telegraph Com- 
pany for maintaining and cheapening telegraph com- 
munication between Australia and Europe ; whether 
the British Government contributed any portion of 
the subsidy ; whether an application was made this 
year by the Agents-General of the New South Wales, 
the Victorian, and the South Australian Governments to 
the British Government to join in a guarantee against 
logs, on condition that the telegraph companies reduced 
the rates to and from Australia from 9s. 4d. to 4s. per 
word for ordinary messages, and from 7s. 5d. to 2s. 6d. 
per word for Government messages, and what answer, 
if any, was given to the Australian Governments. 

THE CHANCELLOR OF THE EXCHEQUER: I under- 
stand that the subsidy in question was granted mainly 
with aview to the duplication of the cables between Java 
and Australia. The British Government did not con- 
tribute to the subsidy. An application to the effect 
indicated in the third paragraph of the hon. member’s 
question was made, but Her Majesty’s Government was 
unable to accede to it. 


NEW PATENTS—1890. 


12171. “ Improvements in electric motor mechanism.” S. E 
Mower. Dated August 5. (Complete.) 

12221 ‘ Animproved apparatus for the measurement of elec- 
trical energy.” H. H. Lake. (Communicated by E. Weston, 
United States.) Dated August 5. (Complete.) 

12228. ‘Improvements in commutators for dynamo-electric 
machines.” J. W. Easton. Dated August 5. (Complete.) 

12231. “ Commutators for electrical machines.”” W. W. VAIL. 
Dated August 5. (Complete.) 

12244, ‘ Improvements in sockets for electric lamps.” A. V. 
Newton. (Communicated by A. Swan, United States.) Dated 
August 5. 

12247. ‘Improvements in and relating to electric lamps or 
lighting apparatus.’ H. H. Lake. (Communicated by G. C. 
Pyle, United States.) Dated August 5. (Complete.) 

12337. “ The indestructible electric filament used for incan- 
descent electric light.” C. Herzoc. Dated August 7. 

12352. “ Making electric contacts for ringing electric bells, and 
other purposes.” A. H. Baanoup. Dated August 7. 

12394. ‘Composition brushes for electric lighting.” W. P. 
Optum. Dated August 8. 

12422. “ An electric pendulum for firing ships’ guns.” J. 
Jenc. Dated August 8. (Complete.) 

12439. “Improvements in and relating to electric lamps or 
lighting apparatus.” A.L.Sumparp. Dated August 8. 

12440. “ Portable combination electrical testing set.” A. A. 
Day and H. J. Dowsine. Dated August 8. 

12504. “Improvements in holders for incandescent electric 
lamps.” E. P.Atuam. Dated August 9. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1889. 


- 6458. “ Method of regulating the electric current produced by 


electric generators driven by a motor having an irregular or 


variable speed.” P. Hono. Dated April15. 1s.1d. The object 
of the invention is to produce a current of a pre-determined 
strength, either constant or variable in a predetermined manner, 
in an electric machine, the speed of which varies within certain 
limits, by operating on the intensity of the field magnets. 5 
claims. 


9258. ‘ Improvements in electric signal lamps and appliances 
connected therewith.” F.L. Rawson and W. 8S. Rawson. Dated 
June 4. 8d. Surrounding the lamp are a number of blinds or 
shutters which may revolve on vertical pins and be actuated by a 
wheel or similar mechanism which by its motion engages with 
each shutter, and causes them to turn through about 90°. The 
motion of this wheel can be produced by the movement of an 
armature, due to the magnetic attraction of an electro-magnet. 
The passage of a current through the electro-magnet causes the 
armature to move and carry with it the wheel against the force of 
a coiled spring. By-this action the shutters may be opened or 
shut. On the cessation of the current the spring carries the 
wheel back to its original position, and the shutters are shut or 
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opened by the wheel. By opening and closing the shutters flashes 
of light are seen round in all directions, and so can be used for 
signalling purposes. 6 claims. 


10695. “ Improvements in electric batteries.’ H. H. Laxkz- 
(Communicated from abroad by C. A. Hussey and E. H. Brown, 
both of New York.) Dated July 2. 8d. Consists in the combi- 
nation in a battery of a porous diaphragm for separating the two 
fluids, and extending solely in a horizontal or approximately hori- 
zontal plane. 4 claims. 


10696. ‘“ Improvements in electric batteries.’ H. H. Lake. 
(Communicated from abroad by C. A. Hussey and E. H. Brown, 
both of New York.) Dated July 2. 8d. Consists in the combina- 
tion in a battery with a cell and negative and positive elements of 
a porous diaphragm arranged in the upper part of the cell below 
the positive element, and a piece of metal which is located below 
the porous diaphragm, and is of such character that it will decom- 
pose the salt of copper solution. 3 claims. 


10878. “Improvements relating to electric telephones.” D. 
B. Morison. Dated July 5. 11d. The receiver and transmitter 
are mounted upon the extremities of a bent rod or of a bent tube 
through which.are passed the conductors for one or the other of 
the said instruments, a part of the said rod or tube forming a 
handle, or being provided with a suitable handle of porcelain, 
wood or other suitable material. The conductors for both the 
transmitter and the receiver preferably extend through the 
casing of one or the other of the said instruments, and are con- 
nected with terminals attached to a suitable base or stand. The 
said tube is sometimes made telescopic or otherwise adjustable so 
that the relative positions of the two instruments can be varied. 
Another feature of the invention is the provision of a support for 
the said transmitter and receiver, which is so constructed and 
arranged that the weight of the combined instruments, when 
placed on the said support, will cause the interruption of the 
telephone circuit and switch in the signal or call-bell, suitable 
provision being made for automatically interrupting the signal or 
call-bell circuit and switching in the telephonic instruments when 
the latter are removed from the said support. 4 claims. 


10940. ‘Improvements in electrical couplings used in elec- 
trically lighting railway trains, and for other purposes.” F. T 
Houuins. Dated July 8. 8d. The object of this invention, 
whilst still leaving this contact-piece or circuit closing device, 
perfectly automatic in its action when the couplings are taken 
apart, under ordinary circumstances is to provide that when the 
electric half-coupling at the slipping end of a slip coach is pulled 
apart from any other half coupling it shall, in coming apart, leave 
the contact-piece in the half coupling attached to the main portion 
of the train out of contact with the lamp circuit or lamp and 
battery circuit. 4 claims. 


11179. “An electric meter.” Siemens BraornEers AND Com- 
PANY. (Communicated from abroad by the firm of Siemens and 
Halske, of Berlin.) Dated July 11. 8d. This invention relates 
to an electric meter, wherein a counter registers the number of 
oscillations of a bar of soft iron subject to the influence of the 


electrical current to be measured or of a known fraction thereof. 
3 claims. 


11191. “ Improvements in roses for supporting electric lamps.” 
W.A.S. Benson. Dated July 11. 6d. The inventor connects 
the projecting ends of the leads in the wall or ceiling to contact 
makers, carried by a rosette of wood or other material fixed to the 
wall, like the rosette used for a gas bracket. The ends of the 
wires of the fittings are attached to spring contact makers, which 
are carried by a disc or cone similar to that used for gas brackets 
and called the “back.” It is furnished with screw holes, so that 
it can be attached by screws to the rosette, as is done in fixinga 
gas bracket. 3 claims. . 


11528. ‘ Improvements in electrode plates for electric accum.- 
lators.” C. Bryer and G. Hagen. Dated July 19. 8d. Relates 
to electrodes formed of a skeleton, which serves for the reception 
of the filling or active material, and which comprises two plates 
constructed in the form of openwork frames, nets, or gratings, 
that are connected by numerous cross-pieces, and are surrounded 
by a solid frame or border. 2 claims. 


12444. ‘‘ Improvements in switchboards for telephone systems.” 
J. R.Smirx. Dated August 6. 8d. The object of the invention 
is to provide a switchboard specially adapted for telephone 
systems, which will enable any subscriber to make a direct con- 
nection with any other subscriber in the system without the inter- 
vention of a third party ata central office. 7 claims. 


CORRESPONDENCE. 


Cable Testing. 


_. My attention has been drawn to a paragraph in the 
KLECTRICAL REVIEW for the 18th ult., to which 
absence from England has prevented me from replying 
earlier. . 

The paragraph in question is intended as a criticism 
on an article on cable-testing, which I published in 


~ ever since insulated wire has been in use. 


The Electrician for the 11th ult., and is of so weak and 
puerile a nature, that I should have refrained from 
commenting upon it, had I not felt that my silence, 
instead of being attributed to contempt for such un- 
scientific criticism, might possibly, by some persons, 
have been construed into inability to reply to the attack. 

I cannot boast myself a regular reader of the ELEO- 
TRICAL REVIEW, but, if I ever chance to take up a 
copy of this paper, I am always reminded of the tale of 
the Staffordshire miners, who are reported to greet the 
appearance of a stranger by “’eaving ’arf a brick at is 
’ed.” Whenever anything is done in connection with 
electrical engineering which is beyond the somewhat 
limited experience of the editors of the ELECTRICAL 
REVIEW, they do not fail to ’eave the ’arf brick at the 
’ed of the electrical stranger, although in their hands it 
is neither so efficient nor so weighty a weapon as in 
the hands of the Staffordshire miner ; and, instead of 
annihilating the “stranger,” not infrequently recoils 
on the assailant. 

But I must remind the writer, or writers, of the 
paragraph to which I am referring, that assertion is not 
argument, nor inaccurate statement, proof. If the 
method which I have described be so ancient a one it 
is a somewhat curious fact that it is not described in 
any of the numerous text-books devoted to cable test- 
ing, and it is a still more curious fact that telegraph 
engineers of large experience and considerable know- 
ledge of cable testing should be admittedly ignorant of 
this “so simply obvious” (sc) a method. 

I therefore challenge the ELECTRICAL REVIEW to 
justify the gaseous effusion which appeared in their 
publication for July 18th, by giving chapter and verse 
for their statements, that the method described is 
neither novel nor interesting, or to acknowledge that 
they now, as so frequently before, have written at 
random. 

H. Cuthbert Hall, 


In response to our request that independent testi- 
mony to the correctness of our statement should be 
given, we have received the following communications 
from a number of gentlemen to whom we tender our 
cordial thanks.—EDs. ELEC. REV. :— 

Mr. E. MARCH WEBB, electrician-in-chief to the India 
Rubber and Gutta Percha Company, Silvertown, says :— 

“ The system is as old as described. The particular 
method of application may vary according to individual 
idea. It is well known, in one shape or another, to 
every electrician.” 

To Mr. Webb’s communication we append another 
from a gentleman with whose text-book Mr. Hall may 
possibly be acquainted :— 

“Tt is evident that Mr. Cuthbert Hall can have had 
no experience whatever of cable factories, or he would 
not have made such an exceedingly absurd claim of 
originality for the method of localising faults in insu- 
lated wires which he describes. There is not a cable 
factory in existence, I believe, where the method 
described, and modifications of it, have not been, at some 
period or other, in almost daily use ; this I can testify 
as the result of 20 years’ experience. It may be that 
the method is not specifically described in any text 
book, but the reason of this is that it is s0 obvious as 
not to require description. I may add that the method 
is in daily operation at the Gloucester Road factory of 
the Postal Telegraph Department, and has been so 
Mr. Hall’s 
remarks relative to the Editors’ limited experience is 
amusing, seeing that these gentlemen have, with the 
exception of one firm, probably had a longer and 
wider experience in the testing of insulated wire for 
submarine cables and other purposes than anyone in 
the electrical profession. 

“H. R. KEMPE. 

“ Hlectricians’ Department, General Post Office.” 


- 


Messrs. WALTER T, GLOVER & CO.’S Electrician 
informs us that the method of fault testing with 
revolving drums, described by Mr. H. Cuthbert Hall, 
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has been practised in their works for the past five 
years. 


The MANAGER OF HENLEY’S TELEGRAPH WORKS 
sends us the following :—Referring to yours of 15th 
inst. The system mentioned was used by us over 20 
years ago, but has been abandoned in favour of a more 
practical method. 


My attention having been called to Mr. Cuthbert 
Hall’s system of testing, and also to a communication 
from him in reference to it, I would state that the 
method devised by him, which I have no doubt he 
thought was original at the time he invented it, is at 
the least forty years old. The germs, and a good deal 
more than the germs of this method of testing, were 
introduced by my brother, the late C. F. Varley, to test 
defectively insulated wires in railway tunnels, shortly 
after gutta-percha covered wires replaced suspended 
ones for tunnel work. The faults were localised in the 
following way: one end of the gutta-percha covered 
wire was connected to one pole of, say, 300 cells of a 
sand battery, the other pole being earthed, a piece of 
flannel soaked in acid and water was wrapped round 
the gutta-percha wire and embraced by the fingers of a 
lineman who walked through the tunnel, passing the 
flannel tube over the outside of the gutta-percha cover- 
ing ; when the fault was reached, the lineman’s fingers 
and body acted the part of a galvanometer, the current 
passing through him to the earth and the position of 
the fault was afterwards more exactly localised by an 
ordinary lineman’s detector. 

When gutta-percha insulated wires came into use 
for underground circuits, the Varley system of testing 
was further developed by its introducer at the Gloucester 
Road Telegraph Stores. The coils of insulated wire 
were wrapped on a drum in a precisely similar manner 
to that described by Mr. Hall, and passed through an 
insulated trough containing acid and water. 

The battery employed was a carefully insulated sul- 
phate battery of seven or eight hundred volts, the 
troughs being suspended by gutta-percha bands from 
the roof of the workshop. One pole of the battery was 
in electrical connection with the copper core of the 
gutta-percha coated wire, and the other battery pole 
was connected to.one of the two terminals of a very 
sensitive horizontal astatic galvanometer, made by the 
late Mr. Henley, and which stood on a strong oak 
bench, resting on a solid brick foundation, the second 
terminal of the galvanometer was electrically connected 
with the trough containing the acidulated water through 
which the coated wire passed, by being wound on toa 
second drum. 

I shall be well within the mark, I think, if I say 
hundreds of miles of wire were tested in the manner 
described, under the direction of the late Mr. Muirhead, 
who was out-door superintendent of the old Telegraph 
Company, and who had charge of the workshops and 
the Store Department at Gloucester Road. I should 
think it probable. that Dr. Alexander Muirhead may 
remember seeing this system of testing in practical use 
when he was a schoolboy, seeing that his father lived 
on the company’s premises, at all events, Latimer Clark 
will be very familiar, with the system of testing intro- 
duced by my late brother. 

I may mention that the late Dr. Wildman White- 
house reinvented the Varley system, and finding he had 
been anticipated, he ‘called upon my brother. I was 
present at the interview, which took place in 1859 or 
1860. 

Mr. Cuthbert Hall would really appear to labour 
under the hallucination that the stock in trade of the 
editorial department of the ELECTRICAL REVIEW in- 
cludes, among other things, a plentiful supply of “arf 
bricks” ; possibly Ais experience in electrical engineer- 
ing is “somewhat limited,” for were he better posted 
up, he would be very likely to know that the experience 
of the editors of the HLEOTRICAL REVIEW in matters 
of testing, more especially in connection with sub- 
marine cables, is considerable. If he were to read 


the ELECTRICAL REVIEW regularly, instead of taking it 
up only occasionally, he might possibly become more 
charitably minded, and be less disposed than he would 
now seem to be, to take a leaf out of the book of our very 
good friends, the Staffordshire miners, and “eave arf 
bricks at the ’eds” of the editors. 

S. A. Varley. 


Another correspondent writes:—‘“I have gone 
through Hall’s paper in the Hlectrician, and also your 
leaderette, and I cannot see anything to alter in your 
remarks. The only fresh point I notice in Hall’s paper 
is the fact that he cuts an aperture in the centre of the 
drum to admit the end. Now, no one buta tyro would 
do that. All cable drums and insulated core drums 
now-a-days have a hole cut at the side or end of the 
drum, so as to allow of the end, and as much more as 
may be required to be outside for testing, &c. 

“Such a simple matter of testing is not usually 
described in text books, nor are methods of connecting 
up, &c. ; the original method of fault-finding by passing 
through an insulated water trough will be found in 
Culley, and was known to everyone. 

“In Kempe’s last edition, describing Jacob’s method 
(which, by the way, Hall does not seem to know), p. 
438, testing for faults from core and using two drums 
is referred to. The test only is explained, and the 
simple connections required with a revolving drum are 
naturally not referred to or explained, they are ‘ simply 
obvious’ to the meanest understanding. Moving con- 
tacts may vary according to one’s ideas, but the method 
of testing described by Hall is ancient. 

‘“T am told that testing has been carried out at Helsby 
and at Henley’s, and also Siemens’, with revolving 
drums. This must be so, especially with Jacob’s test. 
When swift’s are used, then connection is made either 
with a brush on the spindle, or the end is attached to a 
suspended connector working in a swivel. 

“The insulated trough, with metal plate, I have used 
for this purpose in the long past, and in the present, it 
has been of the form adopted for testing joints by Clark’s 
method of accumulation. This I found handy for both 
purposes, and my present one is built on same lines ; 
but I added a slight improvement to my trough (which 
was insulated at the four corners by telephone knob 
insulators screwed in). I found my irough (2 feet 
about) rather short, for minute faults went through 
sometimes before the water got at them. I accordingly 
mounted in the centre of the trough a small drum, with 
a circumference of about 3 feet ; two turns round this, 
and the trough gave me a practical length of 8 to 9 feet, 
with satisfactory results. 

“Tt is very difficult to give any dates or particulars 
as to the use of this simple means of fault testing, but 
the method of testing G.P. wire through water in an 
insulated trough was employed when I wasaboy. The 
use of a revolving drum only introduced a friction con- 
tact instead of a fixed one, the method of testing being 
the same.” 


Fall of Potential. 


“Works Manager” may possibly prefer a rule which 
avoids reference to a table of resistances and the cal- 
culations often needed, and enables him to make use of 
the 1,000 amperes square inch table he already has. 
In similar cables the fall of potential varies directly as 
the length in yards (to and fro) multiplied by the 
current. Inthe example given, 200 x 10:75 x 15:: 
2:2 : 1:2375. Stated as an equation fall of potential, ec 

22 x 15 x 15 

200 x 10 
in a 7/16 copper circuit 75 yards long causesa fall of 
potential of 1:2375 volts. The result given last week 
is, by a slip, 1°275 instead of 1:2375 : and the resistance 
of 75 yards 7/16 is given as ‘085 instead of ‘0825 ohm. 

A. Whalley. 


= 1:2375, 7.e.,a current of 15 ampéres 


August 16th, 1890. 
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DELIVERY OF TELEGRAMS. 


ANOTHER storm has been raised about the manage- 
ment of the Post Office. No sooner is the vexatious 
business of the telegraph clerks disposed of, than the 
attention of the public is brought to bear on the in- 
ternal working of the telegraph department in regard 
to the delivery of telegrams. 

Prof. George Darwin, towards the end of last. week, 
sent a complaint to the 7%mes as to the non-delivery of 
a telegram. The grievance, in the Professor’s own 
words, is: “A friend recently telegraphed to me from 
America, addressing the message, ‘ Darwin, Cambridge,’ 
and it was not delivered on account of insufficient 
address. He repeated the attempt three times, and I 
learn from the General Post Office that there are others 
of my name residing in Cambridge, and that it was 
impossible to know with certainty for whom the 
message was intended. The other persons are my 
brothers. The non-delivery of the message was the 
occasion of the unnecessary sailing of a friend to 
America.” 

There can be little doubt that the Professor’s alle- 
gation is not altogether well founded, and that 
the fault lay with his American friend ; but 
while regretting the circumstance, one might 
have placed it to the credit of unaccountable 
accidents from which human beings possess no im- 
munity, had it not been followed by a long series of 
like complaints. The Professor, as it were, had 
applied the match, and the explosion resulted in due 
course. This opening of the subject has given the 
opportunity for many to air their opinions as to desir- 
able alterations. 

Lord Sackville Cecil, in his letter, draws attention 
to other points besides transmission, which require 
speedy attention. It is known that telegrams handed 
in late in the evening at many offices are sometimes 
kept over until next morning. This is considered 
by some to be a gross breach of contract on the 
part of the postal authorities, but people who show 


a desire to ventilate supposed grievances speak, in most 
cases, without any knowledge of the regulations affect- 
ing the transmission of telegrams. No one thinks of 
using the telegraph wires except in urgent cases, and 
if a letter would reach its destination in the same time 
as a telegram, it is asked, where is its use? It is, of 
course, incumbent on the office to see that a message is 
delivered as quickly as possible, or the official should 
state frankly to customers that he will not undertake 
to deliver them the same evening. This course is, 
we believe, generally pursued, although there may be 
instances in which the telegraph clerk is as ignorant of 
the regulations as the sender of the message. It is 
clearly incumbent upon the public to know in what 
the contract which is said to be broken really consists, 
otherwise it is sheer folly to fill the columns of the 
daily papers with complaints which have no existence 
in fact. 


MANUAL TRAINING. 


IN a recent issue of the American journal, “ Brad- 
street’s,” a description is given of the School of Manual 
Training at Baltimore. This institution claims to be 
the pioneer public manual training school, as well as 
the only absolutely free school of the sort in the world. 
The school was opened in 1884 with 60 pupils and 4 
teachers ; the scholars now number 549, with 15 in- 
structors. The principal object of the training is the 
teaching of manual work, the literary instruction, which 
forms the chief motive of ordinary schools, being here 
but a department. The teaching of trades is not so 
much a desideratum as education in the use of tools 
and the early stages of mechanical industries. 

The regular course extends over three years, but a 
shorter course of two years is suited to those who are 
unable to go through the longer training. 

The daily work comprises instruction in the shops, 
draught-rooms, physical laboratory, and literary classes. 
During the first year of training, 15 weeks are devoted 
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to carpentry, 5 to wood-turning, and 20 to forging. 
In the second year, 15 weeks are given to pattern 
making, 5. to moulding, 15 to vice work, and 5 to 
soldering and brazing. Instruction is given as to the 
use and care of tools, designing work, and the nature 
of the materials employed. 

Each class makes some special design for gradua- 
tion, and this year a 10 horse-power dynamo, 13 lathes, 
and a Gordon printing press, have been undertaken. 

The dynamo will be set up, and is expected to fur- 
nish a sufficient supply of electrical energy for the light- 
ing of the buildings with incandescence lamps. The 
students also do all the plating required, and carry out 
all repairs to the machinery in use in the establish- 
ment. 

There can be little doubt as to the value of schools 
of this nature, providing as they do practical instruc- 
tion, and affording a means by which youngsters, who 
in after life must depend upon manual work, can 
readily give their attention to, and be guided in the 
study of, their individual bent. It would certainly 
appear desirable that in the higher classes of our 
Board Schools some attempt in this direction should be 
made. 


IT would seem that the scheme for 
the utilisation of the Niagara Falls for 
the purpose of distributing power to a 
number of factories at Buffalo, has assumed a definite 
shape. <A piece of land some distance above the Falls 
has been acquired, and a very strong syndicate has 
taken the work in hand. It is stated that 4 per cent. 
of the river flow will provide 120,000 horse-power, 
supposing that a fall of 140 feet is adopted. A lateral 
canal will carry the water required from the main river 
to vertical shafts, in which turbines, said to be the largest 
yet designed, will be placed. The town of Buffalo is 
18 miles distant from the Falls, and it is as yet un- 
decided as to the method to be employed in trans- 
mitting the power. The choice is not a large one, lying 
between rope transmission, as at Schaffhausen, com- 
pressed air, as at Parisand Birmingham, water pressure, 
as in London, and electricity. The Cataract Company 
has invited tenders, and the plans will be submitted to 
a scientific international committee. Meanwhile, a 
scheme of considerable magnitude is actually in course 
of execution at Helena, Montana, where the Missouri 
Power Company is building an immense dam across 
the Missouri River for the purpose of utilising the water 
power. The dam isa timber structure, 800 feet long 
and 47 feet high, and the reservoir thus formed will 
cover an area of about 429 square miles. The water 
will be carried through a tunnel to the turbines, and it 
is expected that 20,000 horse-power will be generated, 
the power being then transmitted electrically to the 
various mills. 


Utilisation of Water 
Power. 


A REMARKABLE supplement has 
been issued by our Italian contem- 
porary, L’Hlettricita. It consists of 24 quarto pages of 
illustrated matter referring solely to the Thomson- 
Houston International Company and to their exhibits 
shown at the Paris Exhibition. There are described 
the Thomson-Houston dynamo, three wire system of 
distribution, method of traction, alternate current dy- 
namo, are and glow lamps, electric welding, &. In 


How to Advertise. 


the list referring to the lighting of Europe, the number 
of towns in which the system is in operation is given 
as 64, and several installations are to be found in some 
of these. The arc lamps in use in Europe comprise 
3,836 and the incandescent lamps 17,055. Particulars 
are also given of the extensive use of the system of 
lighting and traction in America, and of which we gave 
details some time ago. The number, which, by the 
way, has only this week been issued as a supplement to 
one published a fortnight ago, winds up with testi- 
monials, and is.unique in the. annals of technical 
advertising. 


_. IN the early autumn of last year Dr, 
Harries and Mr. H. Newman Lawrence 
made conclusive experiments on this 
subject and. have since carried out this treatment, to 
which Dr. Harries gave the name of “ Cataphoric Medi- 
cation,” in their regular practice at the Institute of 
Medical Electricity. In Mr. Lawrence’s address to the 
City and Guilds’ Old Students Association, published in 
the REVIEW of December 27th, 1889, he spoke of this 
treatment as in actual practice, and it is again men- 
tioned in a note on the 8th of this month. Dr. Harries 
has referred, in his letter to us, to other dates in which 
he made the matter public. 


Cataphoric Medi- 
cation. 


THE letter which we publish from 
Mr. Cuthbert Hall does not show him 
in any better light than did his first communication ; 
it was perhaps too much to expect the amende honor- 
able from a gentleman whose character is so clearly 
defined by his writings. His reference to the Marchant 
engine, and other allusions, show him to be better 
acquainted with the REVIEW than he at first gave him- 
self credit for; he might have gone further and 
acknowledged us as being the means of exposing that 
matter and bringing its career to a prompt and crushing 
end, but he evidently prefers dealing with half truths, 
probably under the impression that many of our sub- 
scribers may not be acquainted with the circumstances 
under which this incident took place. It will be 
noticed that all reference to Glover’s and Henley’s 
Works is carefully avoided, and as for the remainder 
of his remarks, we leave them to the tender mercies of 
such of our readers aS may care to carry the matter 
further ; or to the journal which first gave our corres- 
pondent publicity. 


Cable Testing. 


THE Scientific American, of all 
the transatlantic papers to hand, 
seems to have taken the fairest and most impartial view 
of Kemmler’s execution. After stating that the appa- 
ratus employed was sure and effective and that the 
criminal was instantly killed, our contemporary argues 
as follows :—* The most intelligent of the witnesses, 
disinterested persons, also the warden of the prison, 
declare that as a mode of execution the electrical 
plan is far preferable to the scaffold. It is rumoured 
the Westinghouse Company or some of its adherents 
spent many thousands of dollars in fruitless efforts 
to nullify and obstruct the operation of the new law. 
The ablest lawyers and experts, who ordinarily re- 
ceive large fees, were employed. The execution 
of a criminal, whether by the guillotine, the garotte, 
the gallows, the gun, or the dynamo, is a ghastly 
business; and it is not surprising that the sensa- 
tional newspapers, aided by the electrical oppo- 
nents of the law, should have made the most of such 
an occasion to fill their columns with revolting details, 


Kemmler’s Execution. 


AvuGuST 29, 1890.] 


THE TELEGRAPHIC JOURNAL AND 
231 


ELECTRICAL REVIEW. 


The foes of the law dwell upon the fact that the 
muscular contractions of the victim after the switch 
was turned prove the correctness of their original 
position—that Kemmler lingered a few seconds in life, 
that he was not instantaneously killed, therefore that 
electricity isa failure for this purpose, and the lawshould 
be repealed. We have only to say, if they are not satisfied 
with the electrical apparatus used at Auburn, if, as they 
claim, it is not effective, then let us employ the deadly 
devices which the complainants themselves use, own, 
and control, with which they fill our streets and slay 
our innocent citizens. Letthem bring the culprit to our 
city prison, place him on a conducting floor, introduce 
one of their street light wires, and with it, at the 
moment of execution, touch the hands of the prisoner. 
It will extinguish life instantly. It has rarely been 
known to fail.” 


A GOOD deal of disappointment has 
been caused by the decision of the 
Executive Council, not to give awards 
in the electrical departments of the exhibition. We 
understand that this is in consequence of the London 
Chamber of Commerce and the Institution of Electrical 
Engineers refusing to appoint a jury. It is not a usual 
thing for the Institution to appoint a jury, and if it did 
not care about the task the exhibition authorities should 
appoint their own. We are aware that a stipulation 
was entered into with the London Chamber of Com- 
merce on this matter, but if this body backs out the 
exhibition officials must look elsewhere. At any rate 
they should act fairly towards the electrical firms, 
many of whom may have been induced to exhibit in 
the hope of obtaining some reward in the shape of 
prizes. Were it not from the fact that awards were 
understood to be forthcoming the matter would not be 
worth discussing, for, after all, the value of exhibition 
medals or certificates is more apparent than real. 
Probably it was found impossible to get together a 
body of experts to undertake a series of exhaustive and 
lengthy tests without paying heavily for their services, 
and awards for merely showing apparatus give no 
legitimate representation of the standard of excellence 
to which the manafactures of any firm have been 
‘brought. As the matter stands the proceedings are 
calculated to render exhibitors more and more averse 
to participating in “ International” shows, into which 
they are so frequently entrapped by specious promises 
made under the cover of high sounding patronage, 
and from which they apparently reap so little benefit. 


Edinburgh 
Exhibition Awards. 


IN Messrs. Pyke and Harris’s letter, 
which appears in another column, the 
principle of the new Thomson alter- 
nator is claimed afresh. We have examined the patent 
specification of Pyke and Barnett, and observe that the 
machine they refer to is indeed similar in principle to 
that of Prof. Elihu Thomson. In the application of 
the principle, however, it rather resembles Kingdon’s. 
The lines of force do not pass through the axle, as in 
Thomson’s, the magnetic circuits through adjacent 
generator coils being completed by inductor segments 
attached to rotating wheels. We cannot describe the 
machine in detail without a diagram, but may mention 
that it has one magnetising coil wound in two sections, 
four circles of projecting stationary cores with gene- 
rator coils on them, arranged two concentrically on 
each side of the magnet, and two magnetic inductor 
wheels. As we havo shown, the application of this 
principle is at least as old as 1883, probably older ; but 


Yet Another 
Alternator. 


if there is any inventor prior to Lever, who had similar 
ideas, he has not yet urged his claim. 


IN a circular card, which Messrs, 
Sydney F. Walker and Co., are sending 
out, there is attached the following 
note :—“ Our Mr. Sydney F. Walker claims to be the 
oldest living electric light engineer in the kingdom, if 
not in the world, he having been electrician to the 
proprietors of the first dynamo machine that was intro- 
duced into this country.” Is not the unbounded 
assurance of thiselectrical patriarch appalling ? Possibly 
more than one individual in the profession who 
would be apt to characterise Mr. Walker’s work as 
the production of the oldest electric light engineer on 
the grounds that it would not reflect too great credit 
on the youngest; indeed, we have heard on good 
authority, that his dynamos bear traces of being built 
on the lines of “the first dynamo that was introduced 
into this country.” This, however, we cannot vouch 
for, but we would like to hear from Mr. Walker 
on what he bases his claim, as we know something 
of ‘the first dynamo machine that was introduced into 
this country.” 


An Electrical 
Patriarch. 


A MEDICAL man suggests the fol- 
lowing remedy for the “address 
insufficient” grievance, of which 
those who frequently make use of telegrams are 
now complaining in the columns of the TZ%mes:— 
“Let no message be taken at a telegraph office with 
a paid reply without receipt of a full and suffi- 
cient address from the sender. Let all paid replies 
be sent to the office whence the first message was issued, 
and in case of difficulty, let a telegram whose owner 
cannot be at once found be referred to the post office.” 
The theory that the non-delivery of telegrams is due to 
the employment of careless boys, whereas letters, which 
rarely, it is said, miss their destination, are in the hands 
of experienced and trustworthy men, scarcely explains 
the matter. If a letter is addressed to “ Darwin, Cam- 
bridge,” the postman probably gives it to the first 
person of that name he comes across in his rounds, and 
if it happens to be for another individual, he eventually 
receives it through the information contained therein. 
But, in innumerable instances, letters are returned 
to the sender with “ Not known,” &c., written across 
the envelope, so the telegram fault evidently does not 
lie in the employment of boys in lieu of men. 


The Telegraph 
Service. 


WE are all agreed that there should 
be a standard set of fire rules for 
electric lighting, but while electricians, 
like doctors, disagree, we seem as far off this desirable 
end as ever. Professor Silvanus Thompson lauds 
Mr. Heaphy and the Phoenix rules to the skies, and 
suggests their general adoption on the grounds that 
they have stood the test of time and are workable. 
Mr. Verity and Mr. Campbell Swinton, both men of 
practical experience in the wiring and fitting of houses, 
a matter in which Professor Thompson cannot claim 
a like advantage, hold the opposite view with very 
good reason, as a perusal of their letters to the Z%mes 
will show. We agree with these gentlemen so far as 
their objections to the Phoenix rales are concerned, 
although we consider that the Institution of Electrical 
Engineers need not be concerned in the question at 
all. The desired result should not be difficult to arrive 
at by a judicious combination of supply companies, 
contractors, and fire offices, and we shall probably refer 
to this important topic more lengthily in a future 
issue, 
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ELECTRIC RAILWAYS AND OCEAN CABLES.* 


By T. D. LOCKWOOD. 


I HAVE read with a good deal of interest the communi- 
cation of Mr. Cuttriss,in The Electrical Engineer of 
August 6th, concerning the disturbances manifested in 
his cable-receiving instruments, which he attributes to 
the operation of an electric street railway, at a distance 
of upwards of half a mile therefrom ; and with equal 
interest the editorial comment on said article. 

Though it is doubtless often unpleasant to be like 
Mr. Cuttriss and myself on the physically weaker side 
of a controversy, that position is not without its off- 
setting advantages, in that we are forced to study, and 
let us hope sometimes to master, the problems they 
involve; while persons working with less delicate 
appliances and with the electrical pursuits which cause, 
as distinguished from those which suffer from,’the dis- 
turbances, are often and naturally content with a per- 
functory examination of the matter. 

As I have read the two articles, I gather that the 
disturbed cable circuit comes into the station from the 
sea conductor, passes through the instruments at the 
said station and then back by way of a closely parallel 
insulated conductor in the same cable to earth at the 
cable armour. 

If I have correctly interpreted the arrangement, it is 
first to be observed that it is not as stated in the editorial 
comment ‘a complete metallic circuit,” but simply a 
loop of an earth completed circuit, the two wires of said 
loop being parallel. 

I should scarcely expect that any such disturbances 
as are described arise from magnetic induction, and in 
the light of experience do not believe they do, not so 
much, however, because the wires are looped for a 
certain distance, as from the fact that in addition to said 
looping, they are buried ; they are underground ; both 
conditions would tend IJ think to adversely affect mag- 
netic induction. 

I am inclined to believe that the disturbances have a 
twofold cause ; that they are partly due, as Mr. Cuttriss 
suggests, to actual conduction through the intervening 
earth and water from the earth side of the electric rail- 
way circuit to the cable armour, and thence by 
way of that conductor, which is grounded on the 
armour, and through the instruments to the cable main 
conductor ; and also in part attributable to the actions 
and reactions of electrostatic induction, which in such 
a case are likely to be complicated. 

We may consider the earth, if of favourable consti- 
tution, to be heavily charged by the electricity poured 
into it from the cars. 

It is not difficult to conceive that such a charge in 
the medium surrounding the buried cable will tend to 
attract a like charge of opposing sign, through the 
dielectric on both conductors of the cable. Thus if the 
earth be charged to a given plus potential by the 
railway, the two parallel conductors of the cable loop 
will both be the recipients of a minus charge. But 
this charge must come from somewhere, and as the 
armour earth terminal is nearer than any other, the 
major part of it comes from that point. But there is 
another reaction ; the two sides of the loop are of 
unequal length, and it may well be imagined that the 
charge on the short side, that grounded on the cable 
armour is thicker, if I may so express it, than is that 
on the long leg which is but the end of the main cable 
conductor. The two will tend to react on each other, 
and the amount of the perceptible reaction will be the 
difference of the two charges. 

But of course, any change in the potential or degree 
of charge in the surrounding earth, will eventuate in a 
redistribution, and a rearrangement of the charge in 
the cable ; and such a rearrangement amounts virtually 
to a circulation of current. And as all changes or 
transfers of electricity from one side of the loop to the 
other must pass through the instrument, we necessarily 


have the undesired operation of the said instrument. 


* See last week’s ExectricaL Review. 


The editorial says : “ There will, of course, be a solu- 
tion for the difficulty, but it will be interesting to see 
just what itis.” Thesolution of the difficulty is, in my 
opinion simply the use by either party of the complete 
parallel wire metallic circuit, imperfectly and at a high 
cost, by the cable company, whose property is trespassed 
upon ; orin a practically perfect way, at a comparatively 
low cost, by the railway company, who is doing the 
trespassing. 


ELECTRICAL SIGNALLING APPARATUS. 


IN presenting the report of the Comité des Arts Kcono- 
miques upon the results of the competition established 
in 1884, by the Société d’ Encouragement pour |’ Indus- 
trie Nationale, relative to the invention of an apparatus 
for announcing the passing at a distant point of railway 
trains, M. Rouselle said the result of the competition 
had been the bringing to light of several interesting 
devices, but no definite decision had been arrived at, 
although the time for fulfilling the conditions had been 
ultimately extended to 1889; the value of the prize 
had also been raised from 2,000 to 3,000 frs. The 
several prorogations which had taken place had been 
necessary, in order to allow of the exhibits being 
properly tested by actual practice. The competitors 
numbered fifty, and many new and ingenious ideas 
had been put forth, notwithstanding which, only two 
of the competitors, viz., Messrs. Baillehache and 
Clémandot, the latter a member of the Societé, had 
been able to establish their claims, M. Baillehache’s 
device consisting of an insulated counter-rail, placed at 
the point from which the train in movement starts the 
signal, and in connecting by a wire this counter-rail to 
the station at which the signal is received, and which 
is furnished with a battery and an alarm. Thesprings 
of a passing train establish a connection between the 
two rails, and a circuit is formed, which, having 
traversed the wire connecting the two posts, returns 
to the earth and is closed by the springs. The alarm 
is sounded, and not only announces the presence of the 
train, but also its speed and the number of carriages 
composing it. A very useful, and even necessary com- 
plement of the system, is a controlling wire, by which 
the circuit is closed when the commutator button at the 
receiving post is pressed. By this the agent is in a 
position to satisfy himself that the apparatus is in 
working order. 

M. Clémandot’s system, which possesses the im- 
portant advantage of dispensing with any moveable 
accessories in establishing the circuit, is based upon the 
difference between the electric resistances of two 
lines of rail, according as they are united by the wheels 
and springs of the train, or they are free. At the 
signalling point, a battery and an electromagnetare placed 
at the sides of the line; at the receiving station a relay is 
established by means of another battery and magnet and 
an alarm is established in derivation. Two wires form 
the connection between the two stations. Under 
ordinary conditions, a continuous current traverses the 
whole extent of the circuit. When a train is passing 
the armatures of the electromagnets are displaced, and 
the normal current is replaced by two local currents, 
one of which, at the signalling station, is closed by the 
springs of the train, whilst the other, at the receiving 
station, traverses the alarm in derivation and sets it 
going. 

Notwithstanding the thorough testing over a period 
of several years, on various railway lines, which these 
apparatus have undergone, the committee remains un- 
decided. Both systems, in fact, have been impeached 
as open to serious objection, sometimes on the score of 
safety. The committee, however, expresses the hope that 
so much skill, ingenuity, and knowledge on the part of 
the inventors will not have been expended in vain. 
The Society is unable to award the prize to either, but 
a distribution has been made as a recognition, to some 
extent, of the value which attaches to their labours. 
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M. Baillehache will, accordingly, be awarded 1,000, 
and M. Clémandot 1,500 frs., as it is considered that the 
latter’s system affords the better guarantee of safety, a 
consideration which the committee judges to be of 
supreme importance. 


HIGH POTENTIAL STORAGE BATTERIES. 


IN one of his early patents, Mr. Faure describes a 
method of arranging lead plates in such a manner that 
connectors and separate receptacles can be dispensed 
with. Plain sheet lead, pasted on both sides with red 
lead, is packed between elastic frames, constituting 
three sides of a cell open at the top. The space thus 
produced between the plates is filled with the electro- 
lyte, the first and last electrode of a series of such cells 
being then connected to the source of supply. With the 
exception of the end plates, each intermediate elec- 
trode will become negative on one side and positive on 
the other. The capacity (in ampére hours) of such an 
accumulator is necessarily limited to the dimensions of 
one plate, and the electromotive force is proportional 
to the number of plates. A similar battery has re- 
cently been invented in New York, called the “ Dey 
Series High Potential Storage Battery.” Mr. Dey 
uses a hard Indiarubber case made of sheets which are 
screwed together. This is lined with a soft rubber 
box having ribs running down the sides and across the 
bottom. The lead plates, which have a raised rim, 
slide down the grooves formed by these ribs, and when 
the side is screwed on it forms watertight joints be- 
tween the ribs and plates. The plates are made grid 
fashion, with a web or partition down the centre and 
projecting half-an-inch above the active material to 
keep the acid separated. The active material is applied 
in the form of a dry powder, red lead being placed on 
the positive side and litharge on the negative. The 
plates are 9 inches by 15 inches by {,ths thick, placed 
ths inch apart. A complete cell containing eleven 
whole plates and two half or end plates, has a normal 
output of 94 ampére hours, and an E.M.F. of 24 volts, 
and it weighs 210 pounds. This does not show any 
advantage over existing types with separate cells, which 
are preferable for various reasons. Mr. Dey has a novel 
arrangement for cutting out of circuit the battery when 
fully charged, somewhat, we think, on the lines of 
an apparatus used in the old Colchester installation. 
This cut-out consists of an inverted (J-shaped tube 
which is filled with acid and suspended on the 
plate. The gas from a fully charged cell rises into 
the tube, displaces the acid and thus causes the tube to 
move upwards against a spring making contact with 
the apparatus which operates the cut-out. The Sawyer- 
Man Electric Company use two series of six cells in 
their photometer room, giving an E.M.F. of 144 volts. 
Plates of this description will necessarily buckle, as the 
positive side alone expands. Concerning this defect, 
Mr. Dey maintains, “that when they do buckle (which 
oceurs rarely) they all buckle in one direction (positive 
side out) and fit into one anothor like saucers.” It 
must be an interesting sight after, say, a year’s con- 
tinuous work, if the arrangement can hold out so long. 


THE RELATIVE POSITION OF GAS AND 
ELECTRIC LIGHTING. 


IT may perhaps be interesting if we refer to the relative 
present position of gasand electriclighting, and in order to 
do this we must review the status of the two illuminants 
during the past three years. In 1887, 1888, and during 
the first half of last year, gas companies, and the sup- 
porters of the older light regarded with indifference 
the gradual increase in the use of the electric light, and 
the consensus of opinion arrived at by them was that 
there _was not the slightest fear that electricity for 
illumination purposes would be a formidable com- 
petitor of gas. Statements to this effect were frequently 


made at the meetings of the gas companies, and the 
shareholders were assured that the possibility of the 
use of the electric light acting detrimentally to their 
undertakings was entirely out of the question. As 
time passed away there came into existence numerous 
companies for lighting by electricity the most remu- 
nerative—to gas companies—London districts and 
provincial towns. In some instances the gas companies 
opposed the applications made by electric light com- 
panies for Parliamentary powers, but their opposition 
was unsuccessful. Such was the state of affairs some 
time ago. 

At present, however, the position is entirely changed. 
The inauguration of new central electric light stations, 
and the erection of others throughout the country, have 
caused some gas companies to recognise the fact that 
the electric light is not only a competitor, but that it is 
also gradually superseding gas in many large establish- 
ments, which were formerly considered among the most 
profitable customers to the gas companies. To show to 
what extent this condition now prevails, we may men- 
tion that in the metropolis alone the two largest com- 
panies—the Gas Light and Coke and the South Metro- 
politan—have sold considerably less gas during the 
half-year ended June 30th than in the corresponding 
half of last year. The amount of the dividends paid 
has also diminished, that of the former company being 
13 per cent., as compared with 133 in the corresponding 
half of 1889, and that of the latter being 12 per cent., as 
against 134. Moreover, the Gas Light and Coke Com- 
pany found it necessary some time ago to increase the 
price of gas by 3d. per thousand. In these two in- 
stances the diminution in the consumption is, of course, 
not considered by the companies concerned to be due 
to the competition of the electric light ; but it is sig- 
nificant that they are seeking new openings for the use 
of gas—a fact which leads to the conclusion that the 
two companies are fully aware that in certain districts 
they cannot possibly expect to increase the sale of gas 
for lighting purposes, and that the diminution already 
taken place must to a certain extent be attributed 
to the gradual adoption of the electric light by 
those who are prepared to pay for it. Again, 
the directors of provincial gas companies no longer 
consider their position impregnable, and they are 
therefore following the example of the London com- 
panies by endeavouring to extend the uses of gas, and 
at the same time keeping a watchful eye on the pro- 
gress of the “ coming” light. 

It may appear surprising that the shareholders in gas 
undertakings should take the trouble to ascertain the 
position of the electric lighting industry ; yet such is 
the case. We know of instances where the holders of 
gas stocks have asked financial journals, representing 
the gas industry, to explain the present position of the 
electric lighting business in so far as it related to the 
supply of gas, in order that they might decide whether 
to increase their shares or otherwise. Actions of this 
kind distinctly indicate the feeling of distrust on the 
part of some gas shareholders, for although in some 
instances where the electric light has been introduced 
the consumption of gas has augmented owing to its 
being used for other than lighting purposes, yet in 
others the reverse has been the result. 

It would appear from this that the use of gas for 
lighting is slightly diminishing, but that for cooking 
and heating and motive power purposes it is increasing. 
It is therefore in these directions that gas companies 
will be able to augment the consumption, and to these 
three branches great attention is being devoted. The 
days of the “ no competition” theory have passed away, 
and it is satisfactory to find that many gas companies 
realise the important fact that, notwithstanding its 


higher price, many consumers prefer to have the 
electric light. 


English Lighting Companies Note.—The Continental 
Edison Company, which has a nominal capital of 
£400,000, actually supplied current during July in 
Paris to the extent of £3,220 gross. 
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COMPRESSED AIR FOR THE TRANSMIS- 
SION OF POWER. 


THE transmission of motive power by means of com- 
pressed air on the “ Popp” system—an ominous name 
for English ears—is exciting some attention in Ger- 
many where efforts are being made to represent it as 
equal, if not superior, to the electric transmission of 
power. The report of Prof. Gusinde in favour of elec- 
tricity, is being criticised by officials of the Berlin Com- 
pressed Air Company, and the respective assertions of 
these rivals are given by the Berlin /inanzherald, which 
seems to have a manifest leaning to M. Popp and his 
scheme. 

As a specimen of the style in which this controversy 
is being waged, we may quote the following passage 
from Prof. Gusinde’s report, followed by the reply of 
the Poppers. Says Dr. Gusinde—we believe with full 
truth : ‘In America, where numerous electrical central 
stations are at work, the compressed air system has no- 
where found admission, whilst the electrical transmis- 
sion of power has been for a long time introduced 
for all trade purposes and is continually growing in 
extent and importance. It may be here mentioned 
what prominence the electromotor has obtained in 
America in tramlines, whilst the air motor cannot un- 
dertake a competition in this promising region.” 

If this is true, it is an important piece of evidence 
against compressed air transmission. If it is not true, 
it is the duty of the Popp Company to show when and 
where air tramlines have been in successful operation, 
and what, if any, are their advantages over electric 
lines. 

Instead of so doing, the Popp Company merely 
reply : “ Tramlines with air-propulsion have been at 
work for some time.” Where, and with what result, 
the reader is left to guess. They add: “It is therefore 
the duty of a serious critic to take the results of these 
air-tramlines into consideration.” Surely, it is rather 
the duty of the Popp Company to adduce—if they can 
—any facts calculated to refute the statements of Prof. 
Gusinde. 

Again, said the latter savant in his report: “The 
superiority of the electrical transmission of power is 
hence demonstrated.” The reply is, “that the supe- 
riority of the electric transmission of power is not 
proved!” Here the Popp Company ought to have 
shown, or tried to show, some superiority on their side. 
But no attempt of the kind is made. Surelya different 
style of advocacy is needed to secure a favourable 
verdict from an educated public ! 


WHAT CONSTITUTES A DANGEROUS 
ELECTRICAL CURRENT ?* 


By NELSON W. PERRY, E.M. 


PART I, 


THE question is continually arising as to what is a 
dangerous current of electricity, and the answers that 
may be encountered are usually so varied that the 
enquirer is prone to ask again with the result as un- 
satisfactory as before, and a conclusion that the electric 
fluid is as mysterious in its effects upon life as it is to 
most people in its other manifestations, 

It would not be far wrong to state that the most 
general feeling in regard to this question at the present 
time is that,a given current might kill to-day and be 
harmless to-morrow; that what would be certain 
destruction of life to one individual could be safely 
borne by another. In fact, such a belief is but a con- 
sequence of that very common opinion among the laity 
that electricity is not amenable to infallible laws like 
other forces, or that if it is, then such‘laws are at pre- 
sent but imperfectly understood. 

Such, however, is far from being the truth. It is 


* Western Electrician. 
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indeed very common to hear the statement that we do 
not know what electricity is—but how often do we 
hear the statement that we do not know what gravity 
is ? 

How many of us if asked the question would hesitate 
for a moment in stating that we were in possession of 
full knowledge in regard to gravity and yet at the same 
time would delegate electricity to the unknown, and 
perhaps to the unknowable ? And yet of the two, 
much more is actually known to-day about electricity 
than is known about gravity. In fact, the electro-mag- 
netic theory of light so beautifully formulated by 
Clerk Maxwell has received at the hands of Prof. Hertz 
within the past two years, experimental demonstration, 
and we know beyond peradventure that electricity is a 
phenomenon of the ether in the same sense as light is. 

We cannot say that we know all the laws of light— 
we know a great many of them—in fact, nearly all that 
are necessary to explain the phenomena with which we 
are confronted, and we find that these laws are all abso- 
lute in their workings—they are infallible. 

So it is with electricity. If we do not yet know 
quite what it is, we are certainly much nearer a solu- 
tion than we are in the case of gravity. It would be 
folly to say that we know ail the laws of electrical 
action, but we probably know even more of its laws 
than we do those of light, and they are in no way less 
certain. In fact scientists have long since come to the 
conclusion that the laws of natureare all infallible. It 
is a fundamental doctrine of science that under like 
conditions like results must inevitably follow. There 
are no miracles in science ; there may be mysteries, but 
they are mysteries because of our ignorance of the con- 
ditions, and not because of the abeyance of any of 
nature’s laws. The difference between the scientific 
mind and the unscientific mind is that if an apparent 
contradiction of an accepted law is noted, the former 
assumes some condition not understood, and the latter 
immediately assumes it to be what it appears, viz.: A 
direct contradiction of the law. 

To the latter such a thing is not so very remarkable 
—the world is full of just such contradictions; it is 
therefore not inconsistent with previous experience, 
and it does not even excite surprise. To the scientific 
mind, however, such a thing as the fracture of a law or 
its abeyance for one instant is an utter impossibility 
and unthinkable. 

Electrical science to the unscientific mind may 
logically be a department of contradictions ; but to the 
electrician it is one of fixed and inviolable laws as are 
all the other sciences ; and what is more it has arrived 
at a position of an exact science in which results can 
be .predicated from given data with mathematical 
exactitude and precision. In fact astronomy does not 
rest upon amore sure mathematical basis than does 
the science of electricity. 

Electricians are sometimes asked to explain many 
things that never occurred ; for instance, it is uni- 
versally acknowledged that 110 volts—that usually 
employed in the incandescent light is perfectly safe 
as far as life is concerned. Yet not long ago it was 
announced all over the country that a little coloured 
boy was killed at Chattanooga by coming in contact 
with an incandescent light wire of 110 volts, and elec- 
tricians were asked to explain how this could happen. 
It could not be explained, and was not until the 
coroner’s inquiry developed the fact that no electricity 
had been on the wire for over a half an hour previous 
to the boy’s coming in proximity to it, that the boy did 
not die from an electric shock, and that the burns that 
were attributed to the electric current were due from 
an oil lamp which the boy had in his hands, and not 
to the electric current. 

And then supposing the statement were true, and it 
is not questioned anywhere, that a current of 110 volts 


such as is usually employed in incandescent lighting is 


perfectly safe, yetitis not truethat it issafeto touch every 
incandescent circuit one meets. Most of our electric 
street cars are operated by a current of 500 volts pres- 
sure. In all such you will observe five electric lights, 
similar to those you see in the stores. Now while each 
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of these lights is only called upon to stand a pressure of 
about 100 volts, they are placed:in a row or in “series,” 
so that the same current passes through each in succes- 
sion, and meets with the combined resistances of all of 
them. In such a circuit five lights of 100 ohms each 
resistance can be opposed to a pressure of 500 volts, and 
yet the effect would be to subject each individual light 
to a pressure of one-fifth the amount, or 100 volts. 
One can, however, take his choice of shocks due to 500, 
400, 300, 200, and 100 volts, according as he short- 
circuits five, four, three, two lamps, or only one. 

In case an electric road were operated by a current 
at 1,000 volts, it is evident that ten 100-volt lights could 
be operated in series in each car, and under these cir- 
cumstances the seeker after sensations could get any- 
thing he wanted in the way of shocks from that due 
to 100 volts pressure up to that due to 1,000 volts pres- 
sure. Thatit is quite evident that while the first state- 
ment might be perfectly true if comprehensively under- 
stood, yet it would not be advisable to assume that all 
incandescent light circuits, or even all circuits contain- 
ing 110-volt incandescent lights were safe. And again, 
as we have seen that in the 1,000-volt circuit all pres- 
sures from 100 volts to 1,000 could be obtained accord- 
ing to the point where one touched the wire, so it 
would not be safe to assume that because I touched the 
circuit with impunity at one point you or anybody else 
could do the same at another point. And yet this is 


just what would be assumed by the majority of people, . 


and if you were killed, and I was scarcely shocked, it 
would be referred to as an illustration of the idiosyn- 
crasies of the electric current. 

A couple of summers ago I was present at the starting 
of a new electric underground railroad in one of the 
coal mines in Pennsylvania. The trolley wire—to use 
an Irish bull—was a light T-rail, supported on timbers 
overhead out of reach of persoas standing onthe ground. 
At one point there was a switch by which the current 
could be turned on or off, and on this day, as it was 
desirable to have this readily accessible, a large wooden 
block was placed on the ground underneath it. By 
standing on this, one could readily reach the trolley 
rail and switch. Had the block been a perfect insulator, 
a person standing upon it could have touched the trolley 
rail without the slightest shock, even though there 
had been 5,000 volts instead of 350, as was the 
case ; but as it was, the conductivity was just sufficient 
to give one standing upon it, and touching the rail,a 
right smart shock, and the whole thing being new to 
the miners, they were amusing themselves by getting 
up and touching the rail. 

One man, thinking to have a little fun at the expense 
of another, jumped upon the block, and while he 
touched the rail with one hand, grasped his intended 
victim, who was standing on the damp ground, with 
the other. 

He thought to surprise his friend with a slight shock, 
such as he himself had been taking in fun before, but 
the joke was a huger one than he had anticipated, for, 
by grasping the other man’s hand, he made a good con- 
nection with the ground, through his own as well as 
his friend’s body, and the result was that both men 
were violently thrown to the ground, and so quickly, 
that they scarcely knew what had done it ; neither man 
was hurt, but all had a great respect for that trolley rail 
thereafter. 

Not many days from this time, a mule came in con- 
tact with this same trolley rail, and was almost in- 
stantly killed, and in falling he pulled his mate over in 
contact with it, and he, too, was killed. Now here were 
three different effects from the same current, yet the 
conditions being different, the results varied widely. 

Now, if we were to try to reason by analogy, we should 
say—this current was strong enough to kill two mules, 
therefore these two men ought in all fairness to have 
been killed. But they weren’t. 

Again, among the miners it was argued that since 
one man alone on the block could easily stand the 
shock, and two men catching hold of hands were both 
thrown to the ground, if three or more had hold of 
each other, they certainly would have been killed. 


The electrician readily sees the fallacy in the last 
argument, but he does not see how the mules should 
have been killed while the men escaped. He merely 
knows from numerous instances, of which this was one 
of the first recorded, that mules and horses are very 
much more susceptible to electrical influences than is 
man. Why, he does not pretend to say any more than 
he does why a pig will fatten on arsenic or antimony 
which are fatal in small doses to man. The physician 
can tell, perhaps, but not the electrician, and the 
physician had to learn the fact from experience ; there 
was not @ priori reason why it it should be so. 

This calls to mind an amusing story that I once heard 
as to the origin of the term “ Antimony,” which is the 
name of a metal closely resembling arsenic in many of 
its properties. 

Some monks had found a new mineral and had pre- 
pared from it a new metal, which, so far as they could 
see, proved to be utterly worthless, so they threw it 
away. It fell within reach of some of the hogs be- 
longing to the monastery, and the monks noticed that 
they devoured it with apparent relish. Curious to 
know the effect of such a diet upon the swine, they 
fed them regular with it for some time and found that 
they not only prospered, but grew enormously fat upon 
it. Some of the monks reasoned that if it was so good 
for the hogs it ought to be good for themselves too, so 
some of them partook of a liberal dose of it, resulting 
in their speedy horrible death by poisoning. The new 
metal was therefore called ‘“ Anti-Moine,” which by 
slight change has become Anti-mony. 

The authenticity of this origin for the term is very 
seriously doubted, but the story serves to illustrate that 
the fact that 350 volts is fatal to a mule while it is not 
to man, rests upon the same experimental data that the 
other fact does—viz., that a hog can eat some things 
with profit that are not conducive to longevity in man. 

Now, while I know of no @ priori reasons why a 
certain quantity of electricity should be fatal to man, 
still I believe it to be an established fact that the quan- 
tity that will be immediately fatal can be fixed with as 
much certainty as can the fatal dose of any of our well- 
known poisons, and I think it is now surely settled that 
a single ampere of current caused to pass through the 
vital part of the body is much more certain to be in- 
stantly fatal in all cases, and, in any case, than is hang- 
ing by the neck ; and I think the question “is hanging 
necessarily fatal ?”” much more doubtful than is the 
other one—“ is one ampére of electricity necessarily a 
fatal dose ?” and the answer to both of them is ‘“ Yes, 
if properly applied.” 

A man may be hung by the neck without breaking it, 
or he may be hung by the hand or by the waist, and if 
not kept suspended too long, there will be little danger 
of death. So may a man take one or several amperes of 
current through the hand or leg or foot, or other non- 
vital portion of the body, and be not permanently dis- 
abled, but I do not believe that it is possible for him to 
take one ampere in such a way that the brain or the 
heart are in the direct line of the current without in- 
stantaneous and painless dissolution. 

It has for a Jong time been generally admitted that 
one ampere of current, if properly applied, was con- 
siderably in excess of that required to produce instant 
death in man—there has practically been no question 
as to that, but the question has been how great a volt- 
age was necessary to ensure the passage of an ampere 
of current through the body. It has been supposed, 
and there has been much testimony adduced in support 
of the supposed fact that the resistance of the human 
body, and therefore the electromotive force necessary to 
drive a given quantity of electricity through it, was 
such a varying and variable quantity that measurements 
made of the resistance of certain individuals at one 
time were of absolutely no value in the case of other 
people, or even in case of the same people at a different 
time. In fact, there seemed to be some ground for 
believing that the human body offered very different 
resistances to currents of different potentials, and if this 
were so, a determination of the resistance to the milder 
currents, that could be used without disagreeable con- 
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sequences, would be of absolutely no value in arriving 
at the resistance that would be opposed to currents of 
higher pressure. 

The importance of knowing the resistance of the 
human body at the time of experiment is essential in ar- 
riving at either the number of ampéres that a given elec- 
tromotive force will drive through it, or the number of 
volts that are necessary to force a given number of 
amperes through it. 

As late as last summer, there was nothing but the 
most contradictory evidence on this all important point, 
if we are to take the evidence of electrical and medical 
experts who appeared before referee Becker in the 
Kemmler appeal. 

One expert found, upon testing the resistance of a 
certain electrician, these results : 


With a current of 1 volt the resistance was 6,300 ohms. 


53 3) LOVoltse,; Sy 5,140 ,, 
+? 33 50 33 33 3. 3,850 33 
% 32 OO Bis 55 ” 3,500, 


The current was passed from one hand, through the 
body, to the other hand, perfect electrical connection 
being provided for by moistening the hands with a 
solution of sulphate of zinc. These experiments seemed 
to indicate that as the electromotive force increased, the 
resistance of the body decreased. 

Next a newspaper man was tried. Connection was 
again made by means of a solution of sulphate of zine, 
but in this case the current was passed from the head 
to the feet. As was perhaps to be expected from the 
subject, the average resistance was much greater. 

In the first experiment it proved to be 7,097 ohms. 


» second 3 s Sr pOPOOT es, 
2 third 33 33 33 6,092 33 


Newspaper men are proverbially early risers, but the 
electrician is not to be outdone if he knows himself, so 
the next witness to testify was an electrician who had 
tested his own resistance from hand to hand with the 
following results. 

Using the current from one cell, his resistance was 
80,000 ohms. 

Using the current from 10 cells his resistance was 
37,000 ohms. 

Later, using the current from one cell, his resistance 
was 31,000 ohms. 

Later, using the current from 10 cells, his resistance 
was 24,500. 

Two minutes after using the current from one cell, 
his resistance was 36,000 ohms. Using the current from 
10 cells, his resistance was 21,500 ohms, and in the final 
tests with one cell, he found his resistance to be 21,600 


ohms ; with 10 cells he found his resistance to be 16,000. 


ohms. 

These figures seemed to show two things—first,- 
that, as the electromotive force experimented with in- 
creased, the resistance of the body decreased ; and, 
second, that, in a series of experiments following each 
other in rapid succession, the resistance very rapidly 
decreased. 

The significance of these figures is apparent when we 
remember that, in order that one ampére of current 
shall be forced through a resistance, the electromotive 
force, measured in volts, must exactly equal the resist- 
ance, measured in ohms. 

Thus, from the preceding testimony, we find a varia- 
tion in resistance from a maximum of 80,000 ohms, 
which would require an electromotive force of 80,000 
volts, if one ampere is the current required, down toa 
minimum of 3,500 ohms, through which it would 
require a pressure of 3,500 volts to force the same 
current—a variation between maximum and minimum 
of nearly 2,300 per cent., and in the case of the same 
individual, at different times and different potentials, 
a variation from 80,000 to 16,000 ohms, or 500 per cent. 

It is evident, if these figures are reliable, no value 
whatever is to be attached to measurements made at one 
time in determining what the resistance would be at 
another. 


It was known that the skin offered the greatest re- | 


sistance to the passage of the current, and it was readily 


surmised that in different individuals greater or less 
callousness might be responsible for very great varia- 
tions, and in the case of the same individual it was 
readily to be conceived that the difference in the con- 
dition of the skin as regards moisture might have a 
controlling effect in the measurement of the resistance 
of the body, and a moistening of the hands with a 
solution of sulphate of zinc—a good conductor of elec- 
tricity—was resorted to in the first two cases cited, to 
remove this difficulty as far as possible, and to insure 
better contact. But zinc sulphate is a powerful astrin- 
gent, and has a tendency to harden the epidermis and 
prevent its absorption of moisture, or its exudation in 
the form of perspiration, and, as might have been fore- 
seen, failed to accomplish the object for which it was 
intended. 

Thomas Edison had foreseen the objection to the use 
of sulphate of zine, and also another, viz., that it would 
be totally impotent to remove the insulating effects of 
of the oily exudations of the skin, and in other respects, 
since the resistance would depend very much on the 
tightness with which the electrodes were grasped by 
the person, it would be very difficult to obtain the same 
conditions with two different persons, or to maintain 
them the same with the same individual during two 
successive experiments. 

So in his experiments to settle the question in his 
own mind as to the resistance of the human body he 


-chose a liquid for moistening the skin that was not 


only not an astringent, but rather the reverse, and 
which at the same time was detersive and would 
saponify the grease. 

In a solution of caustic potash he found just such a 
fluid, and he eliminated the uncertainty due to the 
variability of pressure upon the electrode by causing 
his subjects to place themselves within the circuit by 
immersing each hand in a metal jar of this solution 
which was connected electrically with his battery. 

Following this method, by which he sought to main- 
tain his conditions more uniform, he tested the resist- 
ance of 250 subjects—probably by far the largest number 
that has ever been tested under even approximately 
similar conditions, and found their average resistance 
to be 1,000 ohms, and out of all this number the 
extremes were 1,800 and 600 ohms. 

He also found that the resistance of the same people 
at different times was practically constant—the maxi- 
mum variation of the same individual at different times 
was 50 ohms, or 5 per cent. of the average resistance. 

Thus we see order again brought out of chaos. _ 

The experiments have since been repeated, though 
not on the same scale, with results so concordant that 
it is now considered a pretty well settled fact that the 
human body does not vary more widely in its behaviour 
toward electricity than it does toward other things— 
drugs or poisons for instance, and the normal resist- 
ance of an adult body is a pretty well-fixed figure, and 
the maximum variation from the figure as determined 
for the individual does not exceed 5 per cent. under 
ordinary conditions. . 


ELECTRICITY IS LIFE. 


Iv is said, although we confess that we have not yet 
experienced the sensation, that before a thunderstorm 
everything has been so still for days that the oxygen 
in the air has been to some extent deprived of its life- 
sustaining power, and a feeling of drowsiness comes 
over all. The air has been partially devitalised, and is 
not fit to produce in man to the same degree the usual 
vitalising effects. But the lightning flashes restore the 
lost energy to the oxygen, and a feeling of exhilaration 
is experienced after the thunderstorm is over. “ What 
the electric flashes effected in the devitalised air of the 
chamber in which the experiments on the animals were 
made, the lightning effects in the weakened air during 
sultry close weather ; vitalising power is restored to it.” 
The quotation is taken from a contemporary, in which 
certain experiments on animal life are described as 


a 
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follows :—“ After several animals had been breathing 
in a chamber of pure oxygen, Dr. B. W. Richardson 
collected the gas in the chamber and freed it from all 
but the oxygen, so that no chemical test was able to 
show any difference between its character and composi- 
tion and those of freshly-made oxygen gas. When he 
passed this purified oxygen for the second time into the 
chamber, the animals soon became drowsy, and on re- 
peating the experiment by successive purifications of 
the exhaled air the animals died. He concluded, 
then, that oxygen which had been repeatedly passed 
through the lungs of warm-blooded animals, however 
thoroughly purified from carbonic acid, watery vapour, 
and ammonia, no longer maintains life. It has become 
what is scientifically called ‘“‘devitalised.” But the 
startling discovery still remains. He passed through 
the devitalised oxygen currents of electricity from a 
set of brushes connected with the positive pole of a 
frictional machine, and the gas had its vital energy 
restored ; animals again lived in it with the customary 
sprightliness. He discovered that electricity restores 
to its vital state oxygen which has been rendered 
noxious by passing through the lungs of animals.” 

We are not aware whether these experiments are of 
recent date or not, but they are sufficiently remarkable 
to lead to the hope that the subject may be pursued 
further, for they appear to have a direct bearing upon 
our vitality, and suggest uses in domestic life for the 
frictional machine such as have not yet been heard of. 

Equally suggestive are the results of applying elec- 
trical treatment to milk which, as is well known, tends 
to grow acid during thunderstorms. An Italian, Pro- 
fessor G. Tolomei, has lately tried to throw some light 
on the nature of this action. He experimented with 
electricity on fresh milk in three different ways—first, 
by passing the discharge of a Holtz machine between 
two balls of platinum inserted nearly two inches apart 
in a bottle containing milk; second, by sending a 
battery current between two strips of platinum at the 
bottom of a U tube holding milk; and, third, by sub- 
jecting milk in a test tube to the action of a strong 
battery current through a silk-covered copper wire 
wound spirally round the tube. In each case the 
acidulation was delayed, not hastened. Three equal 
portions of milk from the same milking, thus treated, 
began to grow acid on the seventh, the ninth, and the 
sixth day respectively, while milk not treated with 
electricity was manifestly acid on the third day. The 
electrified milk (unlike milk that has been heated to a 
high temperature, then cooled), coagulates naturally, or 
by action of rennet, just like ordinary milk. Having 
thus seen that electricity could not be the direct cause 
of acidification of milk, the professor next tried the 
. effect of ozone, and found it distinctly acidifying. In 
one case the surface of a quantity of milk was brought 
close under the two balls of a Holtz machine, and the 
milk soon became acid in consequence, the sooner if the 
discharge was silent (not explosive), in which case 
more ozone is formed. In another case ozonised 
oxygen was made to bubble up through a quantity of 
milk, which in a few hours was completely acid and 
soon coagulated spontaneously. Professor Tolomei is 
of opinion that oxygen probably also promotes lactic 
fermentation (a point which has been disputed). If 
milk keeps longer in wide, shallow vessels, that is pro- 
bably due, he thinks, to the cooling produced by 
evaporation, which is favoured by a wide open surface. 
- The only thing now required is that the same treat- 
ment should be applied to the purification of alcoholic 
drinks, in which at times people are apt to indulge too 
freely in the belief that good spirits promote a happy 
state of being, a judicious mixture of milk and 
spirituous liquor at early morn being calculated to 
bring about the desired effect. 


Acknowledgment.—Through an oversight, the source 
from whence we derived the description of Mr. Field’s 
telephone (Hlectrical Engineer, of New York), was not 
acknowledged in the article last week ; we hasten to 
express our regret. 


ELECTRIC TRACTION DATA. 


AMONG the first and most exhaustive power tests with 
electric cars were those made by Mr. A. Reckenzaun 
some three years ago in the City of Philadelphia, and 
they were published recently in a paper bearing the 
title of the present article. No less than three well 
trained men were required for the purpose of making 
observations, and recording them. Thus, on one occa- 
sion, during a run of 43 miles, 7,500 ammeter readings 
were taken, which had to be written down at the rate 
of 20 per minute. Considering the very rapid varia- 
tions of the currents used:on uneven tracks, it is abso- 
lutely necessary that readings should be recorded in 
the shortest possible intervals, so that a correct average 
may be estimated. This process is extremely tedious, 
and liable to error, in spite of the greatest care of a 
skilled hand and eye, and many have been the attempts 
to devise an apparatus which should automatically 
record the power consumed on an electrically propelled 
vehicle. The jolting of a car has very little effect upon 
the extremely light needle of a dead beat ammeter ; but 
the introduction of a pen or pencil must produce 
deviations due to the momentum of such moving parts 
of the instrument. 

The Electrical World of the 16th inst. contains a 
description of a recording ammeter devised by Messrs. 
Hulett and Larned, which has been used in recent tests 
on the Thomson-Houston road at Syracuse, N.Y. This 
instrument is not free from the objections we have 
mentioned, yet it appears to have answered its purpose 
to a sufficient extent to give very approximate values. 
This apparatus consists essentially of a solenoid 7 inches 
in diameter, containing 80 turns of copper cable, 
through which the maximum current of 150 amperes 
may be safely used. The solenoid is fixed vertically 
upon a board, and it contains a movable iron core 1+ 
inches in diameter, which carries a pen at its upper 
end. This pen presses against a strip of paper upon a 
drum, which rotates by means of clock work. The 
magnetic attraction exercised by the solenoid upon the 
iron core is balanced by a spring, whose tension is so 
regulated that a pull of 10 lbs. will produce a deflection 
of 3 inches ; the object in providing so great a force 
was to render negligible the friction of the core against™ 
the bobbin, and of the pen upon the paper and vertical 
guides. The circumference of the paper drum is 24 
inches, and it rotates once an hour ; the space allotted 
to record the variations is 2 inches for every five 
minutes, and this was scarcely sufficient, the vertical 
pen strokes due to the current changes coming in 
Some cases too close to each other to render them 
distinguishable. 

In order to obtain the mean ordinate for a whole day, 
it was necessary to integrate with a planimeter the 
space included between the curve and the zero line ; 
thus the area was found which, divided by the length, 
gave the mean height of the diagram. As the move- 
ments of a core within a solenoid are not proportional 
to the current, the instrument was integrated in three 
parts, and each portion read separately from the cali- 
bration curve. The results thus obtained were con- 
sidered to give a very close approximation to the truth. 
The object of these tests was to obtain (1) the efficiency 
of the station, (2) the efficiency of the line, (3) the 
efficiency of the cars. Ammeter and voltmeter read- 
ings were made every 25 minutes at the same time, 
while indicator cards were taken from the engines. 
The efficiency of the station gave an average of 625 
per cent., 7.¢., the ratio between the electrical H.P. and 
the indicated H.P. The highest efficiency observed 
was 82 per cent. when the I.H.P. was 108; but when 
the I.H.P. dropped to 30 or below, the resultant effici- 
ency did not exceed 40 per cent. The efficiency of the 
line was calculated from voltmeter readings taken at 
the station and line simultaneously, and averaged 91 
per cent. Seven cars were on the road during these 
experiments, 

The mean efficiency of the cars (motors and gearing) 
was calculated from observations at various speeds, 
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and found to be 65 per cent. The efficiency of the 
entire system, therefore, from the product of these 
results, amounted to 62°8 x 91 x 65 = 37-per cent. .. 

The coal consumption has been ascertained to be 
4,800 lbs., and since the average I.H.P. throughout the 
day amounted to 51:4, the coal used came to 953 per 
I.H.P., and 8-4 per E.H.P. per hour. 
been run up to its full capacity, these figures would 
have been considerably reduced. As the cars ran 98 
miles per day, the electrical energy per car mile did 
not exceed ‘82 horse-power hour, and one point inci- 
dentally noticed in taking volt readings on the line 
demonstrated the fact that the curves consumed more 
power than the grades. 

About a year ago, Dr. Louis Bell made some tests on 
the Sprague road at Lafayette, Ind., and showed. that 
the average efficiency was but 25 per cent., 37 per cent. 
would thus show a considerable advance in the direc- 
tion of economy of power. Probably this record will 
be beaten at no distant date. 


THE LIVERPOOL ELECTRIC. RAILWAY. |. 


IN a few months there will be opened in Liverpool the 
overhead railway worked by electricity, which will 
occupy the proud position of being the first of its kind 
attempted in England. Last year a few Liverpool 
merchants met together to discuss the advisability of 
erecting a railway which would meet the wants of a 
rapidly-growing traffic. As a result, it was decided 
to commence the erection of an overhead railway 
worked entirely by electricity. {t was not until the 
close of the year, however, that operations were fairly 
commenced. Now the work is being pushed on with 
great rapidity, and many of the girders are fixed in 
their places. 

The railway, when completed, will consist of a 
wrought iron viaduct about six-and-a:half miles in 
length. Columns, composed’ of two channels and 
rivetted plates, support the superstructure. Stations 
are to be placed every half mile, at the points where 
the population lies thickly, from thence any place on 
the line will be reached in a few minutes. It is the 
intention of the company to charge very low fares so 
that the line may become popular ; seeing that it will 
traverse a working district, this is perhaps necessary, 
for the revenue will probably be obtained from the 
lower class fares. The structure will certainly be the 
finest of its kind, and, as a viaduct, is the longest 
in the world. 

The exact system of electrical propulsion is not yet 
defined, but there is sufficient guarantee as to the 
soundness of the technical work when it is mentioned 
that Sir Douglas Fox and Mr. J. H. Greathead are the 
engineers. 


HIGH SPEED IN ENGINES FOR ELECTRIC 
LIGHTING. 


By ROBERT H. THURSTON, Director of Sibley College,* 
Cornell University. 


JUST a century ago, the “ perfected” steam engine of 
James Watt had fairly conquered its place asa motor 
and as the great source of power for the growing in- 
dustries of the world. Although Watt was not “the 
inventor of the steam engine,” as he has been go often 
and so generally denominated; and although New- 
comen and Cawley were its inventors, if we consider 
the steam engine as a train of mechanism, and not the 
old eolipile forms, as the germ of the modern machine ; 
Watt, as the great improver and introducer of. the 
engine, deserves all the honour that later generations 
have accorded him. The invention of the details of 
the modern engine was sufficient to entitle him to all 
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this, even had the machine done vastly less. for the race’ 
than it has actually accomplished ; but the benefit con- 
ferred was largely through the action of secondary and. 
resultant developments. The wonderful expansion of 
the world’s industries during the intervening century: 
has been very largely, if not mainly, due to the provi-) 
sion, by Watt and his contemporaries and successors, 
of a powerful, convenient, economical and manageable. 
source of power. The most striking phenomenon of 
the century, to the social and the political economist, 
has been. this enormous development of a thousand new 
industries, of many thousands of new products of 
industry, and the extraordinary diversification of the 
skilled vocations of mankind. All this is to be recog-. 
nised as consequent, very largely, upon the production 
by the great inventor of a suitable source of energy 
and power. S32. Oty 
Since the days of Watt, there has been no industrial, 
development even approximately as important as the 
now familiar and almost matter-of-course introduction 
and extension of the various applications of the power: 
of steam through the intermediary of the electric 
current as its strong and far-reaching right arm. The 
growth of steam engineering during the last decade or 
more has been almost as great and.as wonderful as 
during the earlier days of the development of the Watt 
engine. The use of the electric light and of electric 
power transmission, as in the use of motors and on 
street railways, and the many minor applications of 
electricity have compelled the expansion of many old 
lines of business most remarkably, and have accom- 
plished even more remarkable things in the institution: 
of new kinds of production. The glass-blower has been 
called upon to produce innumerable new forms, and to 
resort to numberless new and ingenious processes, to 
meet the exacting demands of the engineer ; the worker 
in brass and in bronze, in fine iron work and in all 
departments of light tool-work, has been called upon to 
modify and to improve his methods, and to invent and 
apply 4 thousand new devices to the purposes of this 
latest of all the departments of engineering. tome 
The maker of wire has been forced to seek the finest 
and purest copper, and to draw it into wire, harder, 
stronger, and in greater lengths, than it was ever 
before supposed possible to secure ; new kinds of insu- 
lation, new systems of support and of preservation, 
have come into use, each improvement bringing after 
it a long train of minor or accessory inventions, dis- 
coveries, and improvements. Innumerable new forms: 
of dynamo-electric machines, each specially and pre- 
cisely adapted to a certain prescribed purpose, genera- 
tors and motors of once unimagined perfection and 
efficiency ; with, for each one of them, a host of little 
improvements and inventions in detail, have set the 
world agog with their work, have made the engineer. 
wonder at their ingenuity, and have puzzled even the 
man of science and the professional eléctrician by the 
delicacy and subtlety of their theory, and by the variety: 
and singular characteristics of their interacting currents 
and forces. TFRE 
Finally, the steam engine itself has been given new 
forms to meet the requirements of this imperative new. 
master. We propose briefly to consider the latest. 
modifications of the engine, giving a concise and un- 
technical account of its special peculiarities, and the 
principles of its construction and application, as dictated 
by the new purposes to which it is sought to apply it. 
There. are two principal. characteristics that dis- 
tinguish the machinery employed for electrical dis-; 
tribution of energy from most other kinds of apparatus. 
driven by the steam engine. The speed of rotation is 
unusually high, and the regularity of its: motion, to; 
insure satisfactory results, must be made extraordinarily 
perfect. Tothese two essentials all other considerations: 
are subsidiary. .In the. various forms of machinery 
employed in the arts, outside this department, the 
first demand of the prime mover is generally economy 
of operation, and the exactness of its motion is a secon- 
dary, though often important, desideratum. In the 
most exacting work, that of cotton machinery producing 
fine goods, it has been thought that the regulation of 
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the engine driving it should be made sufficiently per- 
fect to keep the fluctuations, with usual variations of 
loads, within about one per cent. of the mean and 
within a total range of two per cent. ; but, in electric 
lighting machinery, the range considered allowable is 
oftener half these fignres, and some makers guarantee 
that the fluctuation shall be imperceptible, from full 
load to no load. The usual speed of the main line shaft- 
ing in mills and in shops is rarely above 200 turns per 
minute, while, in the dynamo, the range is from about 
1,000 on those of moderate size and of special types, 
up to 2,500 and 3,000 in extreme cases ; while some are 
constructed to turn very much faster than the latter, 
even. The engine demanded of the trade for these 
latter purposes, therefore, must be capable of regulation 
to within perhaps one-half the range of the older types, 
and must be fitted to couple directly to machinery 
having five or ten times the speed of rotation of ordi- 
nary mill machinery. This demand, exacting as it is 
and seemingly impossible to meet, as it would have 
been thought not many years ago, has been satisfactorily 
fulfilled by a number of inventors and constructors. 
The difficulties to be encountered in the attempt to 
comply with such conditions can hardly be realised by 
those unfamiliar with the steam-engine and its develop- 
ment. It was at once evident that the speed of rotation 
must be increased, and the ideas of Charles T. Porter, 
who had, as early as 1860, shown that speed is an 
element of economy, and had begun to exploit a “ high- 
speed’ engine, seeking economy in that manner, were 
recognised as elements of the new form of engine. In 
the days of Watt, the speed of rotation had rarely, even 
with small engines, exceeded 50 revolutions per minute ; 
and Mr. Corliss considered that a speed of 75 revolu- 
tions was about as high as his tripping mechanism 
would ordinarily allow ; but Porter went up at once to 
200, and the Corliss engine is now sometimes driven at 
over 100 revolutions per minute. The modern high- 
speed engine goes far above these figures, however, and 


300 revolutions is thought a very fair, but not radical, - 


limit. In a few cases, as in engines of Ericsson and 
others built for special applications, this speed has risen 
to as high as 1,000, and even, with very short strokes of 
piston, experimentally to over 2,000. 

Some of the conditions of success in the attempt to 
solve this great problem are sufficiently evident.* The 
obviously essential high speed of rotation of such 
engines can only be attained by simplifying the con- 
struction of the machine just as far as practicable, and 
by discarding the “trip cut-off” and adopting some 
“positive motion” valve gear. But the trip was con- 
sidered the vital element in the regulating mechanism 
of the older engines, as it allowed the governor to do 
its work without introducing irregularities in its action 
through resistances coming from the valve motion. 
Porter adopted a “positive” and then secured good 
regulation by use of the powerful loaded governor, in 
the form now so well known by his own name. Hart- 
nell and Guthrie, the inventors of the device in 
England, and Hoadley, the first to use it in this 
country, by adopting the now almost universally 
employed “shaft governor,” gave to all later makers 
the means of ‘solving this problem most satisfactorily, 
enabling them to use the simplest possible valve gear 
and yet to obtain a good distribution of steam and the 
most perfect regulation at the same time—conditions 
formerly considered absolutely incompatible. 

It is practicable to make the “ detachable” valve gear 
operative up to speeds even exceeding 100 revolutions 
per minute ; the shaft governor is adapted to velocities 
of 200 turns and upward; the higher the better. At 
300 revolutions a minute,a common speed with this 
class of machine, it is possible to regulate, by nice ad- 
justment, to within a range of one-half of one per cent. 
This has been attained in engines tested by the writer, 
and may be attained by careful manipulation of the 
best high-speed engines of almost any well-known 
makers, This solves the second of the prime requi- 


* Stationary Engines for Electric Lighting. By R. H. Thurston. 
New York: J. Wiley and Sons. 1890. (New edition.) , 


sites—the first from the point of view of application, 
perhaps—that of exact regulation. No system of elec- 
tric lighting can be satisfactory in which the fluctua- - 
tion of speed of engine can be observed at the lamp, in 
its varying intensity. Such fluctuation cannot be per- 
ceived where restricted to a fraction of one per cent., 
nor can it practically interfere with good work when 
kept well under two per cent., the once accepted limit. 

Economy comes in asa third requirement of the new 
type of engine. The older “simple” engines were ex- 
pected to give the horse-power on an expenditure of 
not more than three pounds of good coal per hour, if 
non-condensing, and about two pounds if condensing ; 
which corresponded to about twenty-five or seven 
pounds of steam for the first, and perhaps twenty 
pounds for the second class, with the best modern 
boilers, economisers, and heaters. But the older types 
of engine hail a great advantage in their admirable 
systems of valve gearing which gave an equally excel- 
lent steam distribution ; the separate steam and exhaust 
valves, separated ports, and quick cut-off tall conspiring 
to enable the engineer to secure the closest possible 
approximation to the perfect ideal which is essential to 
maximum efficiency. The use of a single valve, in the 
high-speed engine, restricts him very seriously, and 
compels a certain loss of efficiency. From 30 to 50 per 
cent. more steam was thus at first used in these engines. 
Good proportions of valve and of gearing, amply high 
speed of rotation—itself an element of economy—and 
practically frictionless and “ isochronuus” governors 
were brought out; but the machine still remained a 
less economical heat engine than the older type, and in 
most instances, seriously so. The source of this waste 
and the methods of its prevention were promptly made 
the subjects of investigation, and the wonderful inven- 
tive faculty of the American engineer was set at work' 
to devise improvements. 

The cause of waste was very quickly detected in the: 
large amount of “internal condensation ” or “ cylinder 
condensation,” as it has come to be called, which was 
consequent upon the high heat-conducting power of 
the metal of which the cylinder is composed, and the 
exaggeration of this loss which comes from the increased 
proportion of surface exposed to weight of steam passed 
through the engine, as sizes are diminished. The 
increased speed of engine had diminished its size fora 
given power, and this had, in turn, with the less 
effective steam distribution, produced a large percentage 
of waste. The amount of this loss varies, in ordinary 
good practice, from about 25 or 30 per cent. inan engine 
of about 200 I.H.P., to 40 or 50 per cent. with engines 
of 50 H.P. of the same make, and to 60 or 70 per cent. 
in engines of from 1 to5 H.P.* The remedies pre- 
viously found effective in the prevention of waste were, 
however, well understood, and were promptly put into 
practice by the more enterprising builders. These are 
three in number : 1. Increasing the work of the engine 
in such manner that the amount of condensation in the 
unit of time being given, its proportion to the quantity 
of steam used in the engine in the same time should be 
reduced. 2. Superheating the steam, thus reducing its 
capacity for wasting heat in the engine. 3. Com- 
pounding the engine so that the waste of the one 
cylinder might be utilised in supplying the demand 
due to waste in the succeeding cylinder. 

The first of these methods had been found effective, 
but the new engine was precluded from resort to this 
expedient from the fact that it was already constructed: 
for as high speed as was found practically safe and 
satisfactory. The second device was known to be 
effective ; but, while every builder endeavoured to 
secure dry steam, with more or less success and 
without meeting with serious embarrassment, the 
attempt to use superheated steam had been shown, by 
many years of experience, to be invariably. attended 
with more or less risk to boilers and engine, and. with 
considerably enhanced cost of maintenance. On the 


* Philosophy of the Compound Engine; Trans. Am. Society of 
bee Np Engineers, 1889; Journal Franklin Institute, Decem- 
er, 1889. = : : 
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whole, superheating had never become a successful and 
accepted method of increasing economy, though well 
known to be in theory and in practice a most efficient 
means of reducing these internal wastes. A half cen- 
tury of experimental use, under all known conditions, 
had not given it permanent place among the standard 
expedients for securing maximum economy of steam 
and of fuel, even though endorsed by the highest of 
Kuropean authorities, M. Hirn. A few great designers 
and builders, as Corliss and Leavitt in this country, and 
Cowper and a few others in Great Britain and on the 
continent of Kurope, had, in special cases—usually in 
steam pumping engines—made good use of the device ; 
but these instances were rare, and the system was, and 
is, but slowly gaining ground. 

Compounding, on the other hand, had been practiced 
from the days of Hornblower, the rival of Watt. At 
first entirely unsucessful, the gradual rise of steam 
pressures, the gradual increase of the ratio of expansion, 
and the continually increasing demand for economy in 
use of fuel and of steam, gave this system a stronger 
hold as the years went by, and it at last became, a 
generation ago, a somewhat common method of con- 
struction of large engines for important work, and has 
now become the universal system in marine engineer- 
ing, and in some departments of stationary engine 
building, as in pumping engines and the finer class of 
mill engines of large power. It was not quite under- 
stood, however, until recently, by the average practi- 
tioner, what were the real causes of its efficiency, and 
it was not known whether it would pay to employ it in 
small engines. This last doubt was promptly removed 
upon trying it, and the “ high speed compound engine ” 
is rapidly becoming the standard engine for its special 
field of work. It was found that the total gain in the 
best constructions, due to compounding, amounted to 
something like one-third on engines of large power, 
and often to one-half with the smaller sizes. This 
made the difference between success and failure, in 
many cases, and with a handsome margin on the right 
side. Nearly all builders promptly took up the system, 
after the first experimenters had gone ahead. 

So far as now known, there are but two ways in 
which further improvements can be effected. The 
speed is at a limit beyond which it is expected to go 
but slowly as methods of construction are improved, 
and as the attendants become accustomed to manage- 
ment of the new engine ; the regulation is as near per- 
fection in the best engines as is either desired or ex- 
pected ; and simplicity of construction can hardly be 
carried further ; indeed, the symptoms are rather that 
we may see a reaction in the direction of a multi-valve 
distribution in some cases. 

The economical use of steam is still far from that 
indicated by theory asthe ultimate. The engine above 
referred to demanding from 25 to 70 lbs. of steam per 
H.P. per hour, as actually built in the various sizes 
specified, should, if the ideal conditions could be 
attained, give its power at the rate of less than 18 lbs. 
The best engines built to-day, of any type and of 
highest duty, have an ideal expenditure of about 8 or 
9 lbs. of steam per H.P. hour, while they actually em- 
ploy from 13 lbs. upward. The two ways in which 
these losses, of a third or more, can be further reduced, 
so far as now known, are increasing the temperature, 
and, perhaps, the pressure of the steam used, and the 
production of a non-conducting and non-radiating 
surface within the cylinder of the engine. 

Superheating the steam was shown by Hirn to be the 
best and most philosophical method, provided it could 
be made practicable from the constructor’s point of 
view. This has not yet been generally practiced, but 
it is not improbable that it may be done with good 
design and construction of the superheating apparatus 
and proper management of the engine. Its use would 
render the jacket superfluous, as it is known that the 
latter has no appreciable effect where the steam is kept 
dry in the cylinder. No wastes are left that it can 
affect. It would substitute for the disadvantages of the 
jacket, as a matter of construction, those of the super- 
heating system. The latter have formerly :been the 


greater ; but it does not follow that they will continue 
to be so. A. good superheater, and. a good cylinder 
lubricating system for high temperatures, would 
accomplish this end. These should certainly be within 
reach of the inventor and constructor. 

The securing of non-conductivity of the internal 
heat-wasting surfaces of the cylinder would not seem 
absolutely beyond our reach. A century ago, Smeaton, 
the greatest engineer of his day, in part accomplished 
this result by the use of a sheathing of wood on his 
pistons and cylinder-heads. This cannot be done with 
the high pressures and temperatures of steam usual 
to-day ; but other plans may prove feasible. Mr. C. E. 
Emery, many years ago, tried enamelling these surfaces 
and with enough success to show that the idea is a good 
one ; though the enamels and coverings then available 
were not suitable for this purpose. The writer has found 
a method patented by him some time since similarly 
effective and possibly practicable, and doubtless other 
inventors will turn their attention to the problem, 
ultimately with complete success.” 

Could a material be found of sufficient strength and 
a good non-conductor, of which the steam cylinder 
could be made, this result would be reached, and the 
efficiency of fluid of the ideal engine would be practi- 
cally attained. 

_ Like the best engines of other types, the modern 
high-speed engine now seems to have been brought, in 
its best forms, to so perfect a condition that the range 


for further improvement is probably very narrow, and | 


the gain still to be made must come slowly and painfully. 
In regulation and in simplicity of construction, in speed 
of rotation and in general adaptation to its special work, 
it is comparatively satisfactory. The further improve- 
ment must be in economy of its operation and mainte- 
nance. Greater efficiency of the working fluid will be 
gained, as in all other heat engines, by increasing 
the temperature of the steam ; higher efficiency of the 
engine as a machine will follow more effective ways of 


- reducing engine friction ; but the compounding of the. 


engine must be taken as the last large economical step 
in its improvement. 

The problems now arising in its application are those 
which come to the engineer in all departments of his 
work. He must decide what efficiency he can afford 
to pay for in increased cost of engine; what size of 
engine he should adopt for a given amount of work ; 
what size of “unit” of power he may best adopt in 
dividing up the werk, if he is to divide it at all, among 
several engines, and what each subdivision of power 
should measure. In general, it is now well understood 
that the engine should be given a lower ratio of expan- 
sion than was formerly supposed economical under 
specified conditions.t| The ratio should rarely, pro- 
bably, be greater than three or four in simple non- 
condensing engines, and at less than 100 pounds pres- 
sure, or greater than six or seven in simple condensing 
engines. Compounding enables the engineer to design 
his engine with a view to expansion down to a termi- 
nal pressure—in the latter case of, perhaps, 10 pounds 
—economically. 

The unit of power adopted is made the largest at 
which the engine can be continuously employed in its 
regular duties, and for some hours together. Hvery 
case, and especially in electric lighting, compels the 
designer to study the problem from many points of 
view, and to compute probable expenditures and mini- 
ma of costs for a variety of possible arrangements, 


* My plan consists in dissolving the iron from the surface of the 
parts exposed to the action of steam, as the faces of the piston, the 
interior of the heads and the ports, by the use of acid, thus leaving 
a thin covering of reduced conductivity ; which surface is then, if 
desired, filled with a still better non-conductor, as the resin of a 
drying oil, with which it may be saturated. The experiments of 
Prof. R. C. Carpenter and of Mr. P. M. Chamberlain, indicate that 
this may effect a saving of a large fraction of the now seemingly 
unavoidable interior wastes.—Trans. Am. Society of Civil Engimeers, 
1890 (Cresson meeting). 

+ For a study of this subject in somewhat wide relations, see 
papers on “ The Several Efficiencies of the Steam Engine,” Trans. 
Am. Society Mechanical Engineers, 1882, and Journal Franklin Inst., 
1882. 
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before he can finally safely decide just what system to 
employ or what type of engine is likely to prove best 
for the intended establishment and plant. Mr. Field’s 
work at the Edison station in Brooklyn, and that of Mr. 
Henthorn in Providence, are good examples of this 
problem, carefully worked out, while the plans of the 
West End Company in Boston, and many of those pro- 
duced by Mr. Sprague, illustrate the solution of similar 
problems in street railway work. 


OBITUARY. 


Sax, JuLIusS, M.S.A., M.I.E.E. Born in 1824, in 
Sagarre, Russia.—Mr. Sax was educated at Kénigsburg, 
and went to Hamburg in the year 1845, where he was 
apprenticed to the late Mr. Filby, optical instrument 
maker, of that town. Having served his apprentice- 
ship, he went to Berlin, where he entered the telegraph 
establishment of Messrs. Siemens and Halske. He 
came to London in 1851, and worked with Mr. L. 
Oertling for four years, after which he started in 
business on his own account for the manufacture of 
instruments. Mr. Sax was employed by the late Prof. 
Graham, at that time Master of the Royal Mint, to 
construct automaton and other balances for use in 
the Mint. At the Great International Exhibition 
of 1862 he exhibited bullion and chemical balances, 
and obtain a prize medal for excellence of work- 
manship and accuracy. These balances were, on 
recommendation of Prof. Graham, purchased by 
the Government for the Mint of Hong-Kong. In 
1863 Mr. Sax turned his attention to domestic 
telegraphy, &c., and in 1864 took out patents for a 
metallic fire alarm button, which would act as an 
ordinary call as well as a fire alarm ; also indicators to 
be used with same and for other purposes. In 1869 
Mr. Sax invented a form of magneto A BC telegraph 
(patented) ; in 1870 an improved mechanical recorder 
(patented); in 1872 an electric billiard marker 
(patented); in 1881 an electro-magnetic telephone 
(patented) ; an electric water gauge (patented); an 
electric tell-tale clock for watchmen, with a fire indi- 
cator combined ; an electric vane ; automatic system of 
electric call bells for fire stations, &c. (exclusively 
adopted by the Metropolitan Board of Works for all the 
stations of the Metropolitan Fire Brigade in London) ; 
a system of cell calls for police stations, prisons, &c., 
as prepared for and adopted by the Commissioners 
of the Metropolitan Police for use at all stations under 
their control ; also an improved apparatus especially 
adapted for communicating between drivers and pas- 
sengers in vehicles, &c. (patented) ; an electric appa- 
ratus for checking cash takings (patented) ; a perfected 
form of automatic fire alarm (patented). Mr. Sax has 
also made several improvements from time to time in 
electric bells and appliances for various purposes, and 
has been awarded eight prize medals for excellence of 
manufacture, &c. Death took place on the 21st August, 
1890, at his residence, 108, Great Russell Street, Blooms- 
bury, London. 

The business of electrical engineer and electric light 
contractor will be carried on by his sons, at 7, Ridg- 
mount Street, Store Street, W.C. 


Pay Station Telephones,—-An American contem- 
porary states that a trial of the new automatic recording 
telephone system is to be had in Brooklyn, N.Y., by the 
New York and New Jersey Telephone Company. The 
new device, which is simply on the drop-a-nickel-in- 
the-slot plan, is to be adopted at pay stations. Whena 
person wishes to telephone at a distance, on ringing up 
central from the pay station he will be told to place 
the proper amount in the slot. He will not be con- 
nected with the cffice he wishes to telephone to until 
he does so. 
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A New Lamp.—A new all night lamp has been placed 
before the American public, which contains but one 
set of carbon holders. The novel feature of the lamp 
consists in the use of two carbons, held above in a 
clamp of peculiar design, and a third beneath of special 
size and shape. 


Church Lighting in America,—The first church 
lighted by electricity in America is a new Catholic 
church at Westboro. 


Investments in Electricity. — It is said that 
$300,000,000 are invested in electrical undertakings 
in America. 


Variation of Carbon Resistance.—The contribution 
on page 249, from Mr. Tanner, who sent us such an 
interesting communication last week, is another example 
of the truth of the old saw that there is nothing new 
under the sun. It is clear that Munck showed very 
conclusively the variability of the resistance of carbon 
under pressure, a discovery which has been claimed for 
others of Jater date. 


Okonite.—The New York Llectrical Engineer of the 
20th inst. contains an illustrated description of the 
Passaic, N.J., factory of the Okonite Company. Water- 
power is utilised for driving the machinery, but this 
economical motor will not, we imagine, be available 
in the English branch works, which are said to be 
planned after the American establishment, which turns 
out daily an enormous quantity of insulated wire. 


Electric Coal Mining Machinery.—Mr. Foree Bain, 
of Chicago, has devoted much attention to this subject, 
and has recently patented a complete system of coal 
mining by electrically-operated machinery, which con- 
sists of an under-cutting machine with an overhead 
drill for drilling a hole in which to place the explosive 
charge. The hole is drilled and the under-cut made 
simultaneously by the same motor. In good coal, Mr. 
Bain’s machine will cut a slot 3 feet wide, 4 inches 
high, and 6 feet under, within three minutes. 


Prison Lighting.—The Western Electric Company 
has just completed the installation of 1,100 lamps at 
the House of Correction, Chicago. Not only had the 
malicious propensities of the prisoners to be provided 
for, but in dealing with thick walls and steel plates, 
difficulties in the way of construction were met with to 
a degree not usual in electric light fitting. The 
hygienic conditions now obtained are said to have had 
a marked influence for good upon the spirits of those 
incarcerated. 


Strike in America.—Thoe employés of the Westing- 
house Electric Company at Pittsburg struck, on August 
11th, for shorter hours. 1,200 men are thus thrown 
out of work. 


Fires Caused by Electricity —A Dalziel cablegram 
says :—It is stated that the fire losses at Boston, U.S., 
during the past year have been four times greater than 
in any year since 1872. To electricity alone is attri- 
buted the loss of nearly £200,000 worth of property 
during the last twelve months. 


Electric Drilling Machines.—The Brooklyn Navy 
Yard has adopted drilling machines worked by elec- 
tromotors. It is stated that the form is very compact 
and portable, and a great saving of time is obtained in 
consequence of their employment. 


Lighting of Leamington.—As a means of supplying 
a never-failing subject for argument and discussion, 
the electric light at Leamington has proved a distinct 
success. The trouble now appears to be as to whether 
the light given is up to standard or not. 
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Man Wants but Little, &e.—A strike of engineers 
occurred on the White Line Electric Road at Dayton, O., 
for an advance of $2 per day, and the removal of the 
recently appointed manager who was engaged to pro- 
mote better discipline. The strikers ‘grounded. the 
wires, and refused to allow the cars to be run back to 
the power shed. We should think that the rise de- 
manded should read per week, although an American 
exchange gives the item as above. 


Electric Transmission of Power,—When shall we be 
able to boast of supplying current to electric motors in 
workshops on anything like even a moderate scale ? 
In New York alone this is done in small units to the 
extent of nearly 1,500 H.P., and it is expected that in 
another year the supply will be doubled. . 


Proposed Electric Lighting at Weybridge.— The 
Laing, Wharton and Down Construction Syndicate, 
Limited, having decided to apply to the Board of Trade 
for a provisional order, enabling them to light the 
parish of Weybridge by electricity, Mr. Kite, solicitor 
to the syndicate, and Mr. Rutherford, engineer, attended 
a meeting of the Chertsey Rural Sanitary Authority 
Jast week, for the purpose of explaining the scheme. 
It was pointed out that the.syndicate was already carry- 
ing out the electric lighting of the town of Weybridge, 
but the area now proposed would be more extensive 
than the district already lighted. In order to obviate 
the objection to overhead wires, the syndicate was 
endeavouring to arrange for underground mains, for 
which, however, it would be necessary to obtain the 
consent of the local authority. The syndicate would 
ask for a period of two years in which to arrange for 
the carrying into execution of this feature of their 
scheme. After some discussion the authority con- 
sented to the provisional order, subject to the overhead 
wires being removed within two years. 


Southampton Corporation and the Electric Light,— 
Mr. James I’. Hamilton, secretary of the Southampton 
Electric Light and Power Company, Limited, writing 
on the subject of the recent negotiations with the 
Corporation of Southampton, for the purchase of the 
licence acquired by them, states that the corporation 
first approached the company, and tbat the offer of 
concession was made with reluctance. If the directors 
had foreseen the waste of time and inconvenience 
which has been occasioned by the delay of the com- 
pany in coming toa decision, the offer would: never 
have been made. 

Electric Etching—The Papier Zeitung, of Berlin, 
announces that an important discovery has been lately 
made in the processes of etching and photogravure. 
The drawing is traced ona plate of zine by either an 
artist or by photography, with any suitable etching 
ground. This plate, backed with asphaltum, is laid in 
a bath of dilute acid. It is then put in circuit witha 
dynamo, the other pole being placed in the acid. On 
the current passing, the acid attacks the metal with ex- 
traordinary rapidity. A few minutes are sufficient to 
bite the plate, the depth of the etching being under 
easy control. 


Electric Lighting in Spain,—The Huelva Gas Com- 
pany, whose headquarters are at Glasgow, has applied 
for powers to light’ the town by electricity. Public 
opinion is so decidedly against electrical monopolies, 
that the local authorities have consented to grant the 
petition only under the condition that the gas company 
gives up all claims as to priority, &c., and is willing to 
enter into competition with other electric lighting 
companies. 


The “ Peral,’—Coincident with the notice that a 
new Italian submarine boat has undergone successful 
trials, it is reported that the Spanish submarine boat, 
the Peral, about which the Spanish journals indulged 
in premature rejoicings, has been abandoned, having 
proved a complete failure. 


Private Lighting on a Large Scale.—Mr. Rockefeller 
of the American Standard Oil Trust, is said to have 
spent $150,000 in electric illumination of his park and — 
grounds on the Hudson River. 


Cable Testing,—The incident in our last issue, con- 
nected with cable testing, which might be termed a new 
development of the “ Hall effect,” ought not to be with- 
out its advantages. We have often had occasion to 
draw attention to the tendency of the electrical engi- 
neers of the present day to ignore the experiences of 
old timers in the telegraphic world, which, perbaps, for 
the future will be deemed worthy of more considera- 
tion. 


Gay-Lussac,—A statute to Gay-Lussac, by Millet, 
was inaugurated at Limoges on the llth. Gay-Lussac 
was a member of the Academie, and at one time 
collaborator with Arago and Ampére. He was also 
“reporter” to the Academic Commission, to whom 
much of the modern theory of lightning conductors is 
due. He died in 1850, just after he had commenced to 
devote particular attentiof to electric telegraphy. 
According to one of his biographers, he remarked at 
the time that it was extremely annoying to have to go 
just as the fun was commencing ; or, in his own words : 
“Tl est véritablement facheux de s’en aller, car voila 
que cela commence a devenir drole.” 


Alternating Current Experiment,—The Jndia Rubber 
World says the experiment was recently tried of send- 
ing an alternating current of 1,000 volts pressure 
through the submarine cable which connects the 
electrically lighted buoy off Robbin’s Reef, New York 
harbour, The experiment was made to see if the cable 
would. stand the stress without breaking down or 
developing a fault, and the result was entirely success- 
ful as far as the cable was concerned. There was no 
leakage and no injury to the cable. This cable is 
insulated with gutta percha and was made by the 
Bishop Gutta Percha Company. The same company 
also manufactured the cables which carry current for 
lighting the six buoys in Gedney’s Channel. 


Electricity on Wigan Tramways.—The Chairman of 
the Wigan Tramway Company, after visiting the elec- 
trical works of the North Metropolitan Tramway at 
Canning Town, has presented a report to his co- 
directors, which states that the system employed would 
not work well in Wigan, as it could not be relied on. 
The report complains that the information given in 
regard to depreciation was scanty. 


Death of an American Telegraphist.—Mr. Jeptha H. 
Wade, one of the pioneers of American telegraphs, 
died a few days ago at Cleveland. At atime when the 
financial position of telegraph companies was low, Mr. 
Wade’s company was earning good returns. He con- 
structed the first line west of Buffalo, and covered the 
whole of Ohio and Illinois with his lines. The well- 
known “ Wade insulator” was invented by him. He 
leaves a fortune of about five million dollars. 


Messrs. Drake and Gorham,—We understand that 
Messrs. Drake and Gorham have found it necessary, 
owing tothe» steady increase of their business, to double 
the size of their existing offices and stores. — 


Exportation of Para Rubber.—Daring the first six 
months of 1890, says the India Rubber World, the 
United States absorbed 60 per cent. of the total expor- 
tations from Para and Manaos, and about 70 per cent. 
of the shipments from Para alone, A comparison of 
the quality of rubber imported by the United States, 
and by European countries: from Para, is shown in this 
table :— 


United States, 


Europe. Total. 
Fina (fine) ... ses = 8750,716 - 4,541,919 16,292,635 
Entrefina (medium) 1,140,757 877,263 2,018,020 
Sernamby- (coarse)... 3,483,646 1,569,673 5,053,318 
Caucho - ade 702,831 353,014 1,055,845 
Totals 11,077,950 7,341,868  18,419,81 
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Elmore Shares.—During the last fortnight a large 
rise has taken place in the price of Elmore shares, 
which are at present nearly £7. We also hear that 
negotiations are pending for the sale of several of the 
Foreign patents, the price of the Foreign company’s 
shares being now nearly £9 per £5 share. 

The Stella Lamp,—-It seems that this lamp, a 
description of which appears on another page, is an old 
friend in a new guise. Mr, Desmond Fitzgerald could 
probably claim an intimate relationship with the Star 
which has suddenly appeared in the French Academy 


_of Sciences. 


Binswanger’s Patent Improved “ HL. 1.’’ Cut-Outs.— 
Authorities on electric lighting have repeatedly dwelt 
upon the fact that the insulation resistance of electric 
light circuits suffer more from the fittings, switches, 
cut-outs, &., used in the circuit, than from any other 
cause. In such cases, wire ofa resistance of 300 or 600 
megohms or more per mile has been used,:and the 
leakage is traced entirely to the surface leakage of the 
china orslate at the back of the fittings. With a view 
t» remedying these serious defects, the General Electric 
Company, Limited, has introduced a system of china 
fittings in which such leakage of the current is said 


Wl 


1 


| 


to be rendered impossible. The accompanying illus- 
tration shows a double-pole cut-out fitted in accord- 
ance with this patented system. The china is divided 
by a vertical wall, having four china blocks at its sides. 
To these china blocks are fitted the terminals for the 
wire, as also the screws for the cut-out. No screws or 
metal work appear at the back, and thus the leakage 
of current is obviated. This cut-out also has the 
advantage over those generally used that the fuse itself 
can be readily replaced. We understand that other 
fittings, such as switches, wall-plugs, ceiling roses, &c., 
are being manufactured by this company upon the same 
principle. 


The High Road to Success—The Brash Electrical 
Engineering Company, Limited, has entered into a con- 
tract with the London Road Car Company for the 
supply of 60 omnibuses for horse traction. These 
omnibuses will be constructed at the Brush Company’s 
Falcon Works, Loughborough, where large extensions 
have been made to enable the company to cope with 
increasing demand for their steam engines, tramcars 
and omnibuses for electric or other traction, rolling 
stock, and electrical machinery, and apparatus of every 
description. 


Electricity and Advertising.—Messrs. Pyke and 
Harris are adapting the use of vacuum tubes, in con- 
junction with Messrs. Pyke and Barnett’s high-tension 


‘transformers, to the purposes of advertising, under the 


impression that letters or designs scintillating with the 
soft light of electric glow cannot fail to attract attention 
‘as much by their beauty as by their singular and 
entirely novel appearance. 


The New Spanish Cables.—With regard to these 
cables, referred to in our issue of last week, the Daily 
Telegraph of August 25th contains the following 
announcement :— The Foreign Office has issued the 
following : The Spanish Minister of the Interior, by a 
notice dated the 18th inst., has invited tenders for the 
construction and laying of telegraphic cables between 
Spain and the Spanish possessions on the north coast 
of Africa and to Tangier. Seven sections, of a total 
length of 332 miles, will be required. The maximum 
payment to the contractor will not exceed about £160 
per mile. These tenders are to be addressed, in 
sealed covers, to the Director of Posts and Tele- 
graphs, Telegraphic Department, No. 18, Calle de 
Claudio Coello, Madrid, and must be sent in within 
3) days from the 18th inst. The conditions (in 
Spanish) may be seen at the Commercial Department 
of the Foreign Office, London, between the hours of 
eleven and five.” 


Exhibition at Palermo.—A National Exhibition will 
be held at Palermo next year. The committee has 
resolved to organise an electrical section in order to 
show the progress recently made in the various applica- 
tions of electricity. It is proposed to make a larger 
display than those at the Milan and Turin exhibitions. 
he reasons why rapid development is taking’ place in 
Italy are the absence of gas works in many towns, the 
lack of a sufficient supply of coal, and the abundance of 
natural water power. 


Cable Laying.—A very interesting article on cable 
laying appears in the Cornhill Magazine for September, 
a copy of which has been sent to us.. It is not 
difficult to guess the quarter from whence it comes, 
and to those who desire to become acquainted, after 
half an‘thour’s pleasant reading, with most of the opera- 
tions connected with girdling the earth, we cordially 
recommend the paper, 


The Tory Island Cable.—At noon, on August the 26th, 
the Duke and Duchess of Abercorn inaugurated the 
new signal and telegraph station on Tory Island. On 
approaching the island in the steamer T'hisile, the 
Duchess threw overboard a floating box containing a 
number of telegrams, among them one addressed to 
the Queen, expressing congratulations on the establish- 
ment of telegraphic communication with the most 
westerly portion of Ireland. 


Probable Electric Lighting at Sheerness,— The 
Sheerness Local Board of Health is considering the 
advisability of adopting the electric light for the town 
in place of gas, and has given inscructions to their sur- 
veyor, Mr. W. W. Copland, to supply them, at their 
next meeting, with information on the subject. 


The Iofant Dynamo,—A memorandum from Messrs. 
Page and Miles, of Brighton, informs us that they have 
recently completed an electric light installation at 
Tudor House, Burgess Hill, the machine employed 
being an Austin “Infant” dynamo, 200 watts, shunt- 
wound, driven by a two-man gas engine, K.P.S. accu- 
mulators being used to regulate the current. 


Rashleigh Phipps and Dawsou.—Church lighting is 
making progress. Messrs. Rashleigh Phipps and 
Dawson have just received the order for a complete 
installation f.r the church of St. John the Divine, 
Kennington. The Royal Standard Music Hall, and.St. 
Martin’s-in-the-Fields Free Public Library, are also in 
the hands of the same firm. ' 
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- Personal.—We referred in our issue of August 15th 
to the resignation by Mr. A. R. Bennett of his post of 
general manager to the National Telephone Company, 
Limited. We understand that differences with the 
directors was the cause. Since the amalgamation, last 
year, the operations of the extended National Company, 
which has nothing in common with the old National 
except the name, have been chiefly directed by gentle- 
men who were directors of the old United Telephone 
Company which worked London, and of the old Lanca- 
shire and Cheshire Company. Mr. Bennett, who had 
previously been unable to agree with the policy of the 
new board on several important points, determined, 
towards the end of July, on an event of an extraordinary 
nature occurring which showed cordial co-operation 
in the future to be hopeless, to sever his connection 
with the company at the earliest possible date— 
October 31st. 

We understand that Mr. F. G. Thomas, of the Man- 
chester Edison-Swan Company, Limited, has resigned 
his appointment as storekeeper of that company, and 
has Jeft this country for Australia, where he will join 
the Williamson Electric Light Company of Sydney. 


The Bermudas-Halifax Cable. — Messrs. Henley’s 
telegraph cable ship Westmeath, lately engaged 
in the laying of the Bermuda-Halifax section, 
returned to the Thames on the 19th inst., having 
successfully completed the laying of the cable from 
Halifax, Nova Scotia, to the Bermudas. The expe- 
dition left the Thames on the 23rd May last, 
so that the whole work has been accomplished (in- 
cluding the guarantee period of 30 days) within three 
months. Eight soundings were taken near Bermuda 
in the main route of the cable, which showed a regular 
increase in depth from 24 to 1,240 fathoms, the steepest 
gradient found beingabout lin4. Soundingstaken onthe 
Halifax side for the purpose of defining the slope of the 
bottom from the deep water up to the edge of the flat, 
which extends for nearly 100 miles outside Halifax, 
showed a regular decrease from 1,089 to 118 fathoms. 
The carrying out of this work reflects the greatest 
credit on Messrs. Henley’s staff, it being well known 
that the laying of this cable presented exceptional 
difficulties, in fact, the strongest doubts haye been 
expressed by authorities as to the possibility of lay- 
ing such a cable successfully. We understand that the 
same vessel has been chartered by Henley’s Telegraph 
Company for the laying, in the West Indies, of those 
cables which will form an extension southward of the 
system owned by the Société Francaise des Télé- 
graphes Sous-Marins. As our readers are probably 
aware, the cables already laid on behalf of this com- 
pany are :— 

Aguadores (Cuba) to Caimanera (Cuba) : 50 N.M. 
Caimanera (Cuba) to Mole-St.-Nicolas (Hayti) 126 ,, 
Mole-St.-Nicolas (Hayti) to Puerto Plata (St. 


Domingo... ss a 56 see soot Oe aes 

_ St. Domingo (St. Domingo) to Curagoa .. 453 ., 

Curacoa to La Guayra (Venezuela) ... a. *6Sbe 
980 N.M. 


Newspaper Enterprise.—The Times newspaper spent 
over £6,000. in telegraphing day-by-day the news of the 
revolution in Buenos Ayres. 


Electric Light Wanted in the Bermudas.—A_ writer 
to a New York daily states that there are no electric 
lights on the islands, but tbat the principal inhabitants 
‘want them badly.” He mentions a dozen persons 
who would go to a heavy expense in order to have the 
electric light. 


NEW COMPANIES REGISTERED. 


United Flexible Metallic Tubing Company, Limited. 
_ —Capital, £75,000 in £10 shares. Objects : ‘I'o amalga- 
mate the Flexible Metallic Tubing Company, Limited, 


and the Belgian and Colonial Flexible Metallic Tubing 
Company, Limited, and to carry on the business of 
mechanical engineers, electrical engineers and mietal- 
lurgists. Signatories (with 1 share each): Claude 
Scott, 15, Arkwright Road, N.W.; R. Henderson, C.E, 
8, Draper’s Gardens; R. T. Hewlett, M.R.C.S., 28, 
Keppel Street, W.C.; A. H. Bacon, 30, Bridge Avenue, 
Hammersmith ; J. W. Hewlett, 105, Bennerley Road, 
Wandsworth Common; 8S. Wade, 76, Santley Street, 
Clapham Common; J. D. Jones, 5, Ryde Terrace, 
Stockwell. The first directors are F. Walton, 4, Portu- 
gal Street, W.C.; G. Marsham, Maidstone ; A. J. Thorn- 
ton, 36, Rosary Gardens, S.W.; qualification, £250 in 
shares or stock; remuneration, chairman £200 per 
annum, each director £100 per annum. Registered 
20th inst. by R. Hewlett, 31, Essex Street. 

Lamp Manufacturing Company, Limited.—Capital, 
£16,000 divided into 1,000 preference shares of £10 each, 
3,000 ordinary, and 3,000 deferred shares of £1 each. 
Objects: To adopt an agreement with the Redsdale 
Railway Lamp and Lighting Company, Limited, and 
its liquidator, Mr. Edward Cecil Moore. To manufac- 
ture lamps of all kinds, and apparatus for the con- 
sumption and supply of gas, oil, and electricity. To 
carry on business as mechanical, gas, and electrical 
engineers. To produce and supply gas, oil, electricity, 
or electrical currents or force, for light, heat, motive 
power, or force. Signatories (with 1 ordinary share 
each): W. W. Paine, 14, St. Helen’s Place; J. J. 
Collins, 45, City Road: P. EH. Chalhon, 18, Saltoun 
Road, Brixton; C. R. Pearson, 2, Balfour ‘Terrace, 
Leytonstone ; J. E. Wood, Dexter House, Kast Dalwich ; 
R. Sutton Clarke, 132, Westbourne Terrace; C. J. 
Harper, 39, Leighton Grove, N.W. The signatories are to 
appoint the first directors ; qualification, £50 in shares ; 
remuneration, chairman, £3 33.; each director £2 2s. 
for every meeting attended. Registered 26th inst. by 
Paine, Son and Pollock, 14,:St. Helen’s Place, H.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


Vaughan-Sherrin Electrical Engineering Company, 
Limited.—An agreement of 11th inst. provides for the 
purchase by the company of the following letters patent 
from John Vaughan-Sherrin, of 19, Dancan Terrace, 
Islington, N., viz. :—No. 15,730, 1887 ; 20, 1888 ; 2,666, 
1888 ; 5,390, 1888 ; 12,455, 1888 ; 13,473 ; 10,647, 1889. 
Patents applied for :—17,831, 1889; 4,767, 1890. 
Foreign patents :—19,2907 (French), 1888; 83,228 
(Belgian), 1888. The purchase consideration is £3,000 
in cash, fully-paid founders’ shares, and fully-paid 
ordinary shares, equal to the number otherwise 
allotted, so that the vendor and his nominees shall hold 
one-half of the shares of the company. 

The registered office of this company is at 48, Eagle 
Wharf Road, Hoxton. 


Northern Electric Wire and Cable Manufacturing 
Company, Limited.—An order of the Chancery Divi- 
sion of the High Court of Justice, dated 17th ult. and 
filed 18th inst., directs the striking out of the name of 
Edward William Hall, of Park House, Bradford, from 
the register of shareholders, as a holder of 160 shares. 

tis also ordered that the sum of £80 paid by him 
upon his application for shares be forfeited, together 
with interest thereon at the rate of 4 per cent. per 
annum from 4th July, 1889, to the date of repayment, 
and also the costs of his application to the Court, to be 
taxed by the taxing master. 

The annual return of this company is made up to 
the 4th March. The nominal capital is £20,000, divided 
into 660 fully-paid up vendors’ shares and 3,340 
ordinary shares of £5 each. Upon the latter £1 10s. 
per share has been called, the calls paid amounting to 
£945 10s., and unpaid to £17103. The sum of £80 has 
been paid upon 160 shares forfeited since the return of 
the 12th November, 1889. 


i 


Se ee ee een ee Ee 


THE TELEGRAPHIC JOURNAL AND 


AUGUST 29, 1890.] 


ELECTRICAL REVIEW. 


245 


Baxters, Limited (general mechanical, marine and 
electrical engineers).— At an extraordinary general 
meeting of the members of this company, held at the 
registered offices, Sandiacre, near Nottingham, on the 
15th ult., it was resolved that the directors may, not- 
withstanding any rule of law or equity to the contrary, 
contract on behalf of the company for the purchase 
from four of their number, viz.: S. Pryer Baxter, 
Frederick Baxter, A. N. Baxter, and C. H. Baxter, the 
goodwill and assets of their business at Sandiacre, at 


the price of £19,950, and which purchase may date from — 


Ist June last. The resolution was confirmed on the 
31st ult., and duly filed 1st inst. 


Beales, Limited (confectionery and electricity).—At 
an extraordinary general meeting of this company, held 
at 370, Holloway Road, on the 14th ult., it was resolved 
to wind up voluntarily, Mr. H.S. Shipton, of Ellen- 
dale, Crescent Road, Crouch End, being appointed 
liquidator. The resolution was confirmed 3lst ult., 
and duly filed 2nd inst. 


Head, Wrightson and Company, Limited (engineers 
and bridge and pier builders, and electricians).—An 
agreement of 24th June, filed 2nd ult., provides for the 
purchase of the business of this firm, carried on at 
South Shields. The purchase consideration is £310,000, 
payable £240,005 in cash, and the residue in fully paid 
shares. : 

John Wright and Company, Limited (gas, electrical 
and general engineers).—An agreement of 26th June, 
filed 11th inst., provides’ for the purchase of the 
business of the firm of John Wright & Co., of the Essex 
Works, Aston Junction, Birmingham, for £85,183, 
payable £49,183 in cash, and the residue by the allot- 
ment of 100 debentures of £100 each, 2,600 preference 
shares of £5 each, and 2,600 ordinary shares of £5 
each. 

Elmore’s Wire Manufacturing Company, Limited.— 
The following resolution, passed at an extraordinary 
general meeting, held at Cannon Street Hotel on the 
14th ult., was confirmed at a meeting held at 20, 
Bucklersbury, on the 6th inst., and was duly filed on 
the 18th inst., viz.:—‘“ That the following clause be 
substituted for Clause 80 of the articles of association : 
‘The company may make contracts with any of the 
directors upon such terms as the directors shall think 
fit, and a director shall not, by reason of the fiduciary 
relation subsisting between him and the company, be 
accountable for any profits made by him in respect of 
any such contract, nor, subject to the following proviso, 
in respect of any other contract made with the company 
in the profits of which he participates, or in which he 
is otherwise interested ; provided that the fact of his 
being so interested therein, and the nature of his 
interest, be fully and fairly disclosed by him at the 
meeting of directors at which the contract is deter- 
mined on, if his interest then exists, or in any other 
case at the first meeting of the directors after the 
acquisition of his interests; but, in the case of con- 
tracts with companies or firms of which any director 
of the company is a member, it shall not be necessary 
to disclose more than the fact of such membership, 
provided always that in no case shall such director so 
interested vote, or, if he does vote, his vote shall not 
be counted.’” 


-Elmore’s Patent Copper- Depositing Company, 
Limited.— The annual return of this company, 
made up to the llth August, was filed on the 18th 
inst. The nominal capital is £200,000 in £2 shares ; 
70,000 shares are taken up, and of these 23,300 are con- 
sidered as fully paid up. Upon 46,700 shares the full 
amount has been called and paid, the paid up capital 
thus being £93,400. The sum of £7 183. has been 
received upon 15 shares forfeited. 


Edison and Swan United Electric Light Company, 
Limited.—The annual return of this company, made up 
to the 13th inst., was filed on the 21st inst. The 
nominal capital is £1,000,000, divided into 150,000 “ A ” 
and 50,000 “B” shares, of £5 each. The shares taken 
up are 89,261 “A,” upon which 10s. per share has been 


called, 17,139 “A,” considered as fully paid, 23,564 
“ B,” considered as fully paid. The calls paid amount 
to £223,152 10s. 


Plymouth and District Pulsion Telephone Com- 
pany, Limited.—An agreement of 13th inst., filed 20th 
inst., provides for the purchase by the company from 
the Primary Sydicate, Limited, of a licence to use the 
letters patent No. 8,457, dated 9th Jane, 1888, granted 
to Lemuel Mellett for improvements in mechanical 
telephones, The purchase consideration is £3,100, pay- 
able £100 in founders’ shares and £3,000 in ordinary 
shares, all fully paid. 


Sheffield Telephone Exchange and Electric Light 
Company, Limited.—The annual return of this com- 
pany, made up to the 20th inst., was filed on the 28th 
inst. The nominal capital is £60,000 in £10 shares, the 
whole of which are taken up. Upon 923 shares the 
sum of £8 per share has been called. There has been 
called on 3,077 shares an aggregate sum of £10,770, 
being the balance due on the said shares after deduct- 
ing the £7,692 considered as calls paid. The calls paid 
amount to £17,988, and unpaid to £166, and £33,846 is 
considered as paid upon 5,077 shares. 


City of Westminster Electrical Syndicate, Limited.— 
The annual return of this company, made up to the 13th 
inst., was filed on the 20th inst. The nominal capital 
is £20,000, divided into 10,000 shares of £1 each, and 
1,000 shares of £10 each. The whole of the £1 shares 
have been taken up, and the full amount has been paid 
thereon. 


Parker's Electric Wire Corporation, Limited,—A 
meeting of this company was held on the 12th inst., 
when an account was given as to the manner in which 
the winding up of the company has been conducted, 
and its property disposed of. 


- Consolidated Telephone Construction and Mainten- 

ance Company, Limited.—The annual return of this 
company, made up to the 12th June, was filed on the 
20th inst. The nominal capital is £307,545, divided 
into 75,000 6 per cent. preference shares of £1 each, 
224,850 ordinary shares of 143. each, and 75,150 ordinary 
shares of £1 each. The shares taken up are 25,000 
preference and 224,850 ordinary shares. Upon each 
preference share £1 has been paid, and upon each 
ordinary share 143. The calls paid amount to 
£182,395. 


CITY NOTES. 


The West Metropolitan Tramways Company,—At 
the meeting of this company, held this week, the chairman, Mr. E. 
H. Bayley, in the course of his remarks on the position of the com- 
pany, referred to the action of the various; local authorities through 
whose district the company’s line ran, and quoted from the remarks 
from Mr. Webb, their solicitor, at the last meeting on the question 
of electrical traction. Negotiations had been in progress in 
respect to this matter for several months, but eventually the 
electrical company withdrew their proposal. It was satisfactory, 
however, that fresh negotiations were in progress with another 
electrical company, who offered to undertake the work on advan- 
tageous terms as soon as the local authorities should have given 
their sanction. He moved the adoption of the report. Mr. J. W. 
Greig seconded, and his motion was carried. The proceedings 
terminated with a vote of thanks to the chairman. 


The Electric Construction Corporation, Limited.— 
The Committee of the Stock Exchange has ordered shares Nos. 
101 to 45,100 of the corporation, to be quoted in the official list. 


The Petroleum Engine Company, Limited. — A 
meeting of shareholders was held at the company’s offices, 23, 
Queen Victoria Street, EC. The proceedings were not open to the 
press. 


TRAFFIC RECEIPTS. 


The Brazilian Submarine Telegraph Company, Limited. The traffic receipts for 
the week ending August 22nd, were £5,121. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 


ending August 22nd, after deducting the fifth of the gross receipts pay4Dle to 
the London Platino-Brazilian Telegraph Company, Limited, wére £3.99 


THE TELEGRAPHIC JOURNAL AND 


46- AUGUST 29, 1890. 
= ELECTRICAL REVIEW. rail 
SHARE LIST OF ELECTRICAL COMPANIES. 
Present Stock or Closing Closing Business done 
dssneu." same Bhat: CAngest ) (Sugast 2s). | °angust 26,4890, © 
£. Highest. |Lowest. 
250,000 | African Direct Telegraph, Ltd., 4 p. c. Deb. Regd. and to Bearer 100 97 —100 97 —100_ 
1,549,160 | Anglo-American Telegraph, Limited oe .. | Stock 503— 515 ea 514 50% say 
2,725,420 Do. do. '\6p.c. Preferred: . ee Ba ee ... | Stock 87 — 88 873— 88% 88 874 
2,725,420 Do. do. Deferred: ... Stock 14g— 153 164—~ Ws 154 143 
130,000 | Brazilian Submarine Telegraph, Limited . 10 114 123 11g— 125 12 11% 
99, 000 Do. : do. 5 p. c. Bonds.. 100 100 —102 100 —102 
75,000 Do. do. 5 p. c. 2nd Series, repayable June, 1996 100 103 —107 103. —107 103 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416.. a 3 Jz— 2 a— 12 1% 
63,416 Do. : do. Preference, Nos. 1 to 63, 416. 2 1i— 2 1j— 2 1% 
$7,216,000 | Commercial Cable, Capital Stock $100 103 —105 102 ree 
224,850 | Consolidated Telephone Construction and Maintenance, Ltd. 14/- 2— rere gee 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20, 000. | Stock 53— 5} O47. Oa 
16,000 | Cuba Telegraph, Limited : 10 12i— 13 '‘xd) 123— 13 
6,000 |, Dos 6 ydo.) 10 p.e. Preference... 10 163— 17$sd} | 163— 17 17} 
12,931 | Direct Spanish Telegraph, Limited (£4 only paid) 5 34— 4 383—. 4 ate 
6,090 Do. do. 10 p. c. Preference aie aes 5 9. — 10 9 — 10 
60,710 | Direct United States Cable, Limited, 1877 20 103— 103 103— 103 10} 103 
400,000 | Eastern Telegraph, Limited, Nos. 1 to 400,000 10 133— 143 13g— 4s 143 132 
70,000 Do. 6 p.c. Preference es 10 15 —. 153 15. = 153 153 15. 
200,000 Do. » 5p. ec. Dehs. (1879 issue), repay. Aug., 1899 100 106 —109 106 —109 
1,290,000 Do, 4p. c. Mortgage Debenture Stock Stock | 106 —109 106 —109 106 x. 
250,000 | Eastern Extension, Australasia and China Telegraph, Limited 10 14 — 143 14° —_ 14 143 143, 
320,000:| Do. 6p. ¢. Debentures, repay. February, 1891... ne 100 100 —102 100 —102 
446,100 Do. 5 p. ce. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. ... 1¢c0 103 —106 103 —106 
12,500 Do. 5 p. c. Debentures, 1890, redeem. ann. drawings... 100 103 —106 103 —106 
367,900 | Eastern and South African Tel., Ltd., 5 p. c. Mort. Deb., 1900... 100 100 —103 100 —103 
45,000 | Electric Construction, Limited, Nos. 101 to 45,100 ast 10 af re 73—84 
19,900: | *Electricity Supply Co. of Spain, Nos.:'101 to 20,000 ©... 5 eon 3—— OF 
46,700 |: Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000 2 6— 63 6f— 7} 73% 62; 
19,700 | Fowler-Waring Cables, Nos. 301 to 20, 000 (83 only paid) 5 2— 24 2— 2h , 
180,227 | Globe Telegraph and Trust, Limited ae ae wi 10 8f— 95 8g— 95 925 8k 
180,042 ‘Dosis do... 6 p.¢. Preference 10 14g— 1b 14g— 155 15% 1413 
150,000 ‘Gread Northern Tel. Company of Copenhagen _... 10 153— 16 15,— 16 15% ene cies 
40,900 Do. -do. 5 p. c. Debs. (issue of 1881) 100 100 —103 100 —103 
_ 250,009 Do. do. do. (issue of 1883) 100 106 —109 106 —109 
9,384 f Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 10 12 — 13 12 — 13 
5,334 Do, 7p. c Cumulative Preference, Nos. 2,667 to 8,000 10 114— 124 114— 1234 
41,600: | India- Rubber, Gutta-Percha and Telegraph woke Limited . KG) 18i— 193 184— 194 
“200, 000 Do. do. 43 p. c. Deb., 1896.. 506 os 100 102 —104 102 —104 
17,000 | Indo-European Telegraph, Limited.. Hf 25. 37 — 39 37 — 39 
38,348 Londen Platino-Brazilian pee “Limited : 10 6—. 7 Oj saat, 
100,000 | - ‘Do. ° do. do. 6 p. c. Debentures ats 100 107 —110 107 —110 
- 49,900 | *Metropolitan Electric Supply, Limited, Nos. 6,101 to 50,000 . 10 4— 43 4 — 4} 
436,700 | National Telephone, Limited, Nos. 1 to 436,700 ... AoC 5 A$ — 6 43— 6 418 43 
« "15,000 "= D6, 6 p. c. Cum. 1st Preference .. 10 12 — 123 12 — 12% 12} ie 
“15,000 Daa 6 p. c. Cum. 2nd Preference ‘(£8 only paid) 10 10 — 103 10 — 103 
.220,000 | Oriental Telephone, Ltd., Nos.-80,001 to 300,000 (11/- only paid) 1 a 3 Poy ak 
:.,,.9,000 |, Reuter’s, Limited eS 8 73— 8} 7#— 81 
(209.450 { South of _England Telephone, Ltd., “Ordinary, Nos. 1 to 2,000, 4 Do oy rw 
eee 2,501 to 3,500, 93,251 to 300,000 ; i 
20,000 Do. 6p.c. Cum. Pref., Nos. 1 to 20,000 (£33 only paid) 5 23— 3 2:— 3 
8,381 | Submarine Cables Trust se a Cert. 113 —117 M37 
78,949 | Swan United Electric Light, Limited ‘(£33 only paid) 5 5 — 5} 5 —, 53 BBs = 
37,350 | Telegraph Construction and Maintenance, Limited : 12 42 — At 42 — 44 432 43 
150,000 Do. do. do. 5 p. c. Bonds, red. 1894 100 ~ 100 —102 100 —102 1004 
55,000 | United River Plate Telephone, Limited 5 34— 43 3i— 43 
146,000 Do. do. 5 p. ¢. Debenture Stock.. Stock 90 — 94 90 — 94 
100,090 Do. fe do. 7 p. c. Debs., Nos. 1 to 1,000 100 bas ced ate ie 
“15,609 West African Telegraph, Limited, Nos. 7, 501 to 23 509 10 9 — 10 9 — 10 
300,000 Do. do. do. 5 p. ec. Debentures 100 100 —103 100 —103 102 . 101% 
30,000 | West Coast of America Telegraph, Limited ahs aH 10 aes 3— 4 38 as 
150,000 Do. do. do. 8 p. c. Debs, repay. 1902 ee 100 106 —110 103 —108 105$ Adie 
64,572 | Western and Brazilian Telegraph, Limited is aie 15 114— 113 L1g— 112 1233 113 
26,986 Do. do. do. 5p.c. Cum. Preferred .. 4 6§— 7% 6¢— 72 
26,986 Do. do. do. 5p.c. Deferred . fe 4$— 5} 4g— 51 5s 43 
200,000 Do. | do, do. 6p.c. Debentures SOAS 7 1910. 100 103 —106 103 —106 
250,000 Do. 6 p. c. Mort. Debs., series “ B” of 80, red. Feb., 1910 100 101 —104 101 —104 
88,821 | West India and Panama Telegraph, Limited ‘ 10 $— 3 23— 3 3 21s 
34,563 Do. do. do. 6 p. c. 1st Preference 10 113— 113 1134— 118 113 143 
4,669 Do. do. do, 6 p.c. 2nd Preference... 10 13 — 14 13 — 14 
1,336,000 | Western Union of U.S. Tel., 7 p. c. 1st Mort (Building) Bonds $1,000 | 120 —125 120 —125 
(179, 300 Do. ido. 6p.c¢. Sterling Bonds ... 100 99 —101 a9 —101 
42,853 |*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42,953 (£2 only paid) 5 1i— 1} 1}— 13 


a a a a TE DE ER aR a a a A A 


* Subject to Founders Shares 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QP ORED 
Blackpool Electric Tramway Company, Limited, £10 (264 paid), 73—7§.—Elmore Copper Depositing Priorities, 7 —74.—Elmora 
Wire, } dis—par.—House-to-House Company (£5 paid), 5 —5} .—International Okonite, Ordinary of £10 (£4 paid), 33—4} 


London Electric Supply Corporation, Ordinary (£5 paid), 1{—23.—Manchester Edison and Swan Company, £9 ae paid), 
Ai /-—18/-, ae 


Bank Ratz or Discomwr.—4 per cent. (21st August, 1899). 
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THE SANITARY ASPECTS OF ELECTRIC 
LIGHTING.* 


By W. H. PREECE, F.R.S. 


Tue chief tendency of modern legislation in our British Parlia- 
ment is tv improve the environments of the human frame, so 
that we may live, and move, and have our being with greater 
health to the individual, and greater prosperity to the nation. 
The cleanliness of dwellings, the drainage of towns, the removal 
of filth, the suppression of nuisances, have not only been specified 
but the inspection of the means to effect these objects, and of their 
results, are defined and insisted upon by Acts of Parliament. 
People often speak disrespectfully of our grandmotherly Govern- 
ment, but at least in this region of domestic legislation, the 
control it has exercised over the food we eat, the water we drink, 
the air we breathe, is of a true parental order, and deserves our 
unreserved admiration and respect. The Home Office and the 
Local Government Board act the part of a wise and economic 
head of the house to the nation, while each community has its 
own Local Board or Authority to carry out hygienic provisions, 
to enforce sanitary principles, to prevent infection, to stamp out 
disease, to sweeten labour, and to prolong life. 

I contemplated at one time submitting an historical summary 
of these features of sanitary legislation during the present genera- 
tion, but not only would the task be very onerous, but it would 
be so lengthy that I should have very little time left to discuss 
the question set before me—the sanitary aspects of electric 
lighting. 

The propositions that I propose to submit and to demonstrate 
to you are these :— 

1. That electricity and light being analogous and identical 
forms of energy, the former is naturally the proper source of 
artificial illumination. 

2. That all other sources of artificial illumination being depen- 


‘dent on the absorption of oxygen, and resulting in the vitiation 


of air are injurious to health. ’ 

3. That the same authority which regulates the sanitation of 
our dwellings, and the supply of our food, should also control the 
purity of the air we breathe, and of the light we work by. 

Light, however it be produced artificially, is simply the equi- 
valent of work that has been done elsewhere. Whether it be by 
the combustion of tallow or oil, by the burning of coal or of gas, 
by the glowing of a fine wire, or the formation of the brilliant 
arc, energy has been expended somewhere, to be transferred and 
reproduced in some other place in the form of light. The great 
principle of the conservation of energy teaches us that the amount 
of energy in the universe is a fixed quantity, that it can be neither 
created nor destroyed, that it can only be transferred, and that 
any expenditure of energy—work done—anywhere is the equi- 
valent of energy utilised somewhere else. The rate at which this 
energy is expended is called power, and the am>uot of power 
which we foolishly call a horse-power, and which we roughly 
imagine to be equivalent to the power exerted by a horse in 
drawing a load alung a road, is competent to produce an amount 
of light which is very simply measured. Our standard of liybt is 
the light given by a No. 6 sperm candle, burning 120 graias per 
hour. Now the energy of one horse-power constantly expended 
will give by the aid of ; 


Tallow the light of 6 candles 
Sperm ... noe hy Jon 2 Ch diy 
Oil... eee eee ae ” 9 ” 
Gas oe ane sand ty 13 sf 
Electric current—Glow ws 248 a 

~ Are ae 402 as 


. The results to the air of these different modes of producing 
artificial illumination are well shown by the following table :— 


Products of Combustion in developing 100 candles per hour. 


| 


Ium‘n cnt. Quantiry Consumed. Kongre. Waters |= iieats 
2 duced, Vapour. | ; 
The ij Cub. 1. Ib. ~Culories. 

Palby witches xa ivi | 22 512 | 23 | ; 
Sperm ¥, extes Beas Ly, 41°3 20.}. 7,960 
QU re eee ee 2 | 1:3 33°6 18 7,200 
Gas seta vanenensan ge 56 cub. ft. | 40:3 2°5 12,150 
Electricity” :*;,°.°: | (Coal) 2°2 lbs. 0 0 257 


Thus we see how very much more efficient electricity is than 
any other agent for the production of light. 

‘The great hygienic advantage of the electric light when illu- 
mining our dwellings and our workshops, is not that it purifies the 
air, but that it prevents the air from being vitiated by the intro- 
duction into it of the products of combustion, such as carbonic 
acid, carbonic oxide, sulphurous oxide, &¢!;' it prevents the air 
from being weakened by the abstraction of oxygen, and it pre- 
vents it from having its temperature raised by undue radiation}: 
and by throwing into it heated gases. 

While legislation and the greatest possible stringent regula- 


* Abstract of, paper read before the Sanitary Institute, Brighton, 
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tions have been drawn up to prevent the adulteration of food and 
the poisoning of water, scarcely any attention has been devoted 
to the prevention of the admission of noxious gases and poisonous’ 
vapours into the air of our habitations. Carbonic oxide is a 
poison of the deadliest character, and gas jets are freely used 
which deliver copious discharges of this dangerous gas into the 
atmosphere of our rooms. If we were consistent in our legisla- 
tion, we ought to forbid the use of any burner which thus poisons 
the air. A man at rest exhales ‘00424 cubic feet of carbonic acid 
gas (CO,) and ‘1189 cubic feet of air per pound weight per hour, 
while a gas jet burning 5 cubic feet of coal gas.exhales 4 cubic’ 
feet of CO,. The maximum proportion of CO, to air consistent 
with health is 6 volumes in’ 10,000, 10 volumes affect the heart, 
and 30 volumes produce headaches. Rheumatism, bronchitis, 
and other ailments proceed from higher proportions. In fact, 
5 eubic feet of gas requires 8,000 cubic feet of pure air per: 
hour to maintain it healthy. The electric light requires no such: 
provision. 

That the electric light is a powerful element of health is 
evidenced by the fact that those who use it not only feel all the 
better for its introduction, but their appetite increases, and their’ 
sleep improves, and the visits of the doctor are reduced in fre- 
quency. Workpeople work all the better, and absences from illness: 
are far less frequent. In the Savings Bank in Queen Victoria 
Street, London, where 1,200 persons were employed, the absences 
from illness were so far reduced, that the extra labour gaided paid 
for the electric light. In Liverpool and many other places the 
same result has been observed. 

The influence of artificial light on the eyes has a very impor- 
tant sanitary bearing. Why is.it that there is so much short- 
sightedness in the present day? Is it due to our mode of pro- 
ducing light? Some assert that the injury to the eyes is due to 
the heat rays and not the light rays.. [f that be so. the electric 
light must be much less injurious than any other. Oa the other 
hand, no one can have experimented with arc lamps without: 
having had his retina painfully affected, which lead; one to think: 
that the ultra-violet rays have some influence. No one has, how- 
ever, ever complained of the influence of a steady glow lamp upon 
the eyes, and it is possible to read and to write for many hours: 
by such a light without experiencing the least fatigue. bia 

The electric current is not altogether free from being a cause of 
fire, and though its use~is by no means very general, still it is 
used sufficiently to make itself felt as an element of dangeria this: 


respect. The following table shows the number of fires in London: 
which can be traced to the different methods of lighting :—- 
1887. 1888, 1889, Total. 
Lamps 008 yl) 24302208 22 287 ee 707 
Gas see ere LOS eee 197 S635" 200M ne Ooms 
Candles ... ea eee 1S) SSO Pee Oe 
Electricity .-: OMe Ieee yc 3 


The progress of the electric light in our homes has been much 
more rapid in England than in any other country, but its 
employment for street-lighting, for shops and manufactories,. 
has been infinitely more rapid and extensive in the United States 
than with us. In America the growth has been enormous. 
There are now 250,000 arc lamps, illuminating the public 
streets and shops, and 300,000,000 glow lamps in dwellings, stores, 
and workshops. 

The following table shows the development of the Berlin Central 
Stations :— 


| Effective of El »1se-Power. 


Station. ile * . When 
| 18:4. | 1885. 18.6, | 1887. 1s8°, | 1889. | Com: 
| pletec, 
Feiedrickstrasse ...| 300 300 300 300 | 3800 | 300 300 
Markgrafenstrasse| ... | 1000 | 1000 | 1000 2400 | 2400 | 3100 
Mauerstrasse ...| ... | 4. 500 | 1250 | £250 | 295) | 4950 
Spaudauerstrasse.| ... |... ae ... | 2000 | 4000 
Schiffbauerdamm.| ... |... see foe ... | 1000 | 6000 
Total ... ... 300 | 1300 | 1800 | 2550 | 3559 | 8650 |18350 
‘eee | 
16 C,.P. lamps, o1 | 
equivalent -++|2500 | 4600 |13229 |24660 | 34750 ry 
Kilometresofcable| _... 8 10 15 | 25 75 
| 


_ The progress in England has been very much checked by 
inordinate speculation, and by terrible failures in some of the 
earlier work done. There is something very captivating in the 
practical applications of electricity, and something romantic in, 
its mystery. The neophyte has rushed into it with remarkable 
fervour, and the lessons of failure have in consequence been very 
severe. ‘The users of the light have also been paying heavily for 
the education and experience of amateur tradesmen and inex- 
perienced contractors, and have neglected to avail themselves of 
the professional services of the experienced electrical engineer. 
People who would not build houses without the architect, nor 
construct bridges without the engineer, nor make their wills 
without the lawyer, rush wildly into the use of electricity without 
any professional assistance, where, above all things, experience 
and knowledge are essential to prevent disaster and disappoint- 
ment. Large installations have been completed without specifica- 
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tions to guide the contractor, and without inspection to see that 
the work has been properly done. The user has paid violently 
for his temerity, and fires and accidents have been the result. 
The heavy price of wiring a rented house, and the expensive 
character of the fittings proposed, have deterred many from 
adopting the light, even when it is within their reach. Highly 
insulated wire is unfortunately expensive. All cheap wires are 
nasty and dangerous. There is nothing that becomes the electric 
light better than simplicity, and its effect is frequently marred 
by elaborate brass work. It possesses also most active and wide- 
spread opponents, both in oil and gas—opponents who have bene- 
fitted by its introduction, and who are not slow to profit by its 
advance. The improvements in gas and oil lamps are as marked 
as the advancements in electric light, and as means of artificial 
illumination alone—that is as far as light-giving power is con- 
cerned—there is little choice between the three, but oil and gas 
cannot lose those elements of discomfort and ill-health which 
differentiate them from the cool and pure glow lamp. 

A very important question arises for discussion. Legislation 
has slipped in to place the virtual control of the supply of elec- 
trical energy in the hands of the local authority of the district to 
be served. Is this supply to be the result of the capital of private 


enterprise, or is it to be effected by raising money on the security. 


of the rates ? 

It is argued that the supply of electricity being a purely com- 
mercial undertaking, it should therefore be carried out by a 
limited liability company. The Acts of 1882 and 1888 do not 
encourage monopoly, but rather court competition, and competi- 
tion attracts capital. Competition properly regulated and con- 
trolled secures economy in supply, and certainly enforces economy 
in working, while it encourages improvements, and induces per- 
fection of apparatus and novelty in processes. These arguments 
are plausible, but are easily refuted by those who desire to uphold 
vested monopolies. Direct competition always means ultimately 
enhanced cost to the public, for the same public has to pay for 
double plant, and each competitor only gets half revenue. 

The supply of light is in precisely the same category as the 
supply of water or thesupply of gas, and the days have certainly 
passed when the public will tamely submit to the transference of 
their right to such vested interests as those of gas or water com- 
panies. * 

It is very easy to argue pro or con on each side. The local 
authority has to regard the security of traffic, the safety of 
person, the repression of crime, and the proper supervision of 
the premises of its ratepayers. It is the custodian of the public 
interests. It has to control the health, cleanliness, comfort, and 
beneficial sanitation of its habitable dwellings. It therefore 
must secure the best light, and if it can do this, and at the 
same time relieve the rates which are generally creeping up to 
dangerous dimensions, then its action would be wise and econo- 
mical. But it would be entering into commercial rivalry with 
an active competitor—the gas companies; and its commercial 
control by such a shifting authority as a committee of a Town 
Council or of a Local Board, subject to the changes of political 
warfare—to the vagaries of press dictation, and to the fear of 
November elections—is a very doubtful proceeding. On the other 
hand, in many instances, such bodies have successfully dealt with 
the water question, the tramways, and even with the yas. In fact, 
one-third ot the yas capital (21 millions) in this country is'in the 
hands of 173 Local Authorities, and more than half a million of 
profits go to the reduction of rates. 

Bradford has already grappled with the question. It has estab- 
lished a central station for the supply of the electric light. 
Brighton, St. Pancras, and Bristol are doing the same, and many 
other places are following suit. They are shying at the probability 
of handing over their districts to a speculative company, with a 
virtual though not a legal monopoly, to supply electrical energy 
for 42 years. 
They have obtained the power for themselves, but they have 
fay med for shorter terms the right of supply to private enterprise, 
which can do what they are afraid to do, viz., speculate and ex- 
periment. The Board of Trade has sanctioned and facilitated 
such a transfer of statutory rights. 

It is surprising that gas administrations in England have. not 
been nore enterprising in developing electric lighting. In Vienna, 
Rome, and Stockholm the gas companies have established central 
stations, and the progress of the industry in these cities is very 
great. |The proper function of gas is to supply heat, not light, 
and as a source of power it has a future more brilliant than its 
past. If it could be supplied as fuel it would remove the troubles 
of coal transit and storage, of ash and dust removal, of smoke and 
of stoking. It has even been shown that it is cheaper to convert 
coal into gas on the spot, and to use the gas as the source of power, 
than to apply the coal direct for the production of steam in bollers. 
The waste of energy in the use of coal is enormous. The energy 
contained in one puund of coal if burnt in one hour is theoretically 
sufficient to supply 5°6 horse-power for that hour. The best prac- 
tical result yet obtained by the steam engine is scarcely one horse- 
power. 

The electric light is unquestionably the light of the future. Its 
use is advancing with leaps and bounds. Not only is it naturally 
the proper source of light, but economically it must eventually 
supplant its rivals. When electrical energy is generally distri- 
buted through our towns, and its supply is continuous, and pro- 
perly controlled, so that it is always within the reach of all; and 
when means can be devised to wire up houses as cheaply as they 
are now fitted for gas, everyone will take it, not alone for its 
. beauty, but because it is, above all, a source of health and comfort, 


Many corporations contemplate a middle course. 


THE BERMUDA-HALIFAX CABLE. . 


THE following particulars of this cable may be of inte- 
rest to our readers :— . 

- The core is composed of seven copper wires stranded, 
weighing 120 lbs. per N.M., and of three coats of gutta 
percha, weighing 150 lbs. per N.M. The core is covered. 
throughout with a serving of jute yarn, steeped in a 
preservative mixture and then whipped with 3-ply jute 
yarn. 

The conductor resistance is stated to be 105 ohms 
per N.M., at a temperature of 75° Fahrenheit ; the die- 
lectric resistance after 24 hours’ immersion in water at 
the temperature of 75° Fahrenheit, was to have been not 
less than 1,000 megohms after one minute’s electrifi- 
cation. pees 
. In the deep sea type the core is sheathed with 16 
galvanised homo wires, each ‘099 of an inch in diame- 
ter; the outer covering consists of two coats of Russian 
hemp laid on in opposite directions, and three coats of 
bituminous compound. The weight of this type, wet 
in air, is about 1:8 tons per N.M. The sheathing for the 
light intermediate cable is composed of 12 galvanised 
iron wires, each ‘165 of an inch diameter; the outer 
covering is the same as in the deep sea type. The 
weight of this type, wet in air, is about 3°5 tons per 
N.M. The core, in the heavy intermediate type, is 
sheathed with 12 galvanised iron wires, each ‘220 of 
an inch diameter ; outer covering same as before. This - 
type weighs, wet in air, about 6 tons per N.M. 

For the Bermuda shore end the core is first sheathed 
with 12 galvanised iron wires, each ‘165 of an inch 
diameter, a sufficient serving of jute and compound is 
then laid on, and this is then covered with an outer 
sheathing of 12 strands of three wires each, each wire 
-203 of an inch diameter. The external covering is the 
same as before. This type weighs about 19 tons, wet 
in air, per N.M- 

. According to the Bermuda Royal Gazette, the Halifax 
shore end is of a lighter description, having only 
one sheathing, and weighing only about 10 tons per 
N.M. 

The Westmeath, a steamer chartered by Henley’s 
Telegraph Company for the laying of the cable, is a 
vessel of some 4,500 tons. She left the Thames on May 
23rd, carrying 874 N.M. of cable. She was under the 
command of Captain Stonehouse, the engineer-in-charge 
being Captain Stiffe, late of the Indian Marine. Mr. 
Peake, of the firm Clark, Forde and Taylor, represented 
the Halifax and Bermudas Cable Company. 

The Westmeath anchored at Bermuda on the 6th 
June, and left on the 12th to sound along the route of 
cable, completing the soundings commenced by the 
Challenger. The vessel arrived at Halifax on June 
16th. 1t is stated that the soundings were taken 100 
miles apart, except near the land, where they were 
made at close intervals. The deepest water found is 
said to have been 2,820 fathoms, with a bottom tempe- 
rature of 34 4° Fahrenheit. The laying was commenced 
from the Halifax end on the 25th Jane, arriving off 
Bermuda on the 30th, the final splice being made on 
the 7th July, some difficulty having been experienced 
in the laying of the shallow water portion, light draught 
vessels being employed for the purpose. The total 
length laid was, we understand, about 850 N.M. 

The capital of the company is £120,000, in 4} per 
cent. first mortgage debentures, and £50,000 in ordinary 
shares of £5 each. The English Government grants a 
subsidy of £8,100 per annum for 20 years. 

It is stated that considerable traffic will be obtained 
between Bermuda and New York, and that some 
revenue will arise from ships which, it is hoped, may — 
make the Bermudas a port of call. We presume that 
some business beyond that which may proceed from 
casual winter visitors from the States, or from an: 
occasional vessel in distress, is anticipated. No doubt 
the cable is of importance as connecting two British 
naval stations, but this fact does not necessarily imply 
a paying investment. soled 
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Electric Light Fitting : A Handbook for Working Elec- 
trical Engineers. By JOHN W. URQUHART. London : 
Crosby Lockwood and Son, 1890. 


The volume before us is an attempt to state in the 
simplest language the precautions which should be 
adopted in installing the electric light, and to give in- 
formation for the guidance of those who have to run 
the plant when installed. It is addressed to intelligent 
men who are engaged in the electrical industry, or 
being trained for it, special attention being given to the 
branches known as “‘ fitting” or “wiring.” As might 
be expected, the contents cover a somewhat extended 
area of practice, and a deal of information which may 
prove useful to the expert as well as to the working 
electrician is given. As a book justifying its pre- 
tensions it can be recommended, though in many in- 
stances we do not find ourselves in agreement with 
the author. At page 1l, for example, the author is 
not at all clear regarding the reason for giving the 
brushes a lead, and does not seem to know that when a 
lead is given they are still almost at right angles to the 
lines of force, the latter being twisted, however, by the 
armature current. Weshould like to know the names 
of the electricians referred to who have made the 
calculations showing that machines without iron in 
their armatures require no lead. On page 32 the 
author refers to the pumping or pulsating of arc lights, 
and mentions that extinctions and rapid self re-lighting 
sometimes occur. This is unfortunately true, but Mr. 
Urquhart does not explain that the reason of this misbe- 
haviour is mostly due to faulty proportion in the dynamo, 
which has to be carefully guarded against by those who 
manufacture closed coil arc machines. The author is 
a little behind the times in advocating the insulation of 
the armature core from the shaft. No good machines 
are made so now-a-days, nor is it necessary, even for 
the highest E.M.F. The remarks about the coupling of 
alternators in parallel are extremely weak, and the in- 
structions to the attendant are not at all clear. Regard- 
ing the running of arc lamps in parallel, it is said, 
they “ work very well when fitted with resistances or 
choking coils, as they are called.” Here the author 
fails to distinguish between resistances and choking 
coils, two things which are essentially different in 
principle and construction. We should say the author’s 
knowledge of arc lamps and their working has been 
derived mostly from books. 

Coming to the question of loss between the dynamo 
and the lamps, a limit to this is set at 5 volts. In our 
opinion, this variation is far too much to allow, and 24 
volts would be nearer the mark. In talking of the 
series system of incandescence lighting, the author 
says that it is impracticable when carried beyond a few 
lamps, as a line of 50 lamps of 100 volts would call for 
5,000 volts. Of course no engineer in his senses would 
for a series system use 100-volt lamps, so this argument 
is quite untenable. An alternator working direct on to 
lamps is said to be less liable to breaks-down than a 
direct current machine, as there is no commutator to 
get out of order, but surely the exciter commutator is 
as likely to go wrong as would be the commutator of the 
large machine if it were direct instead of alternating, 
so here we fail to see an advantage. 

There are many more statements to which we 
take exception, but space will not permit us to notice 
them. Though there is much that might be objected 
to on the grounds of scientific inaccuracy, the book, on 
the whole, is well worth the perusal of the workman, 
for whom it is written. If we cannot have a practical 
work scientifically accurate, we must be content with 
the nearest approach to it we can get. 


The Labour Movement in America. By RICHARD T. 
Evy, Ph.D. of Johns Hopkins University. London: 
William Heinemann. 


Trades Unionism and Socialism have of late become 
such important factors in the economy of the world 


that it is no longer prudent for any thinking man to 
ignore their existence and drift. Literature on these 
subjects is by no means scarce ; almost every leader of 
working men has written articles, pamphlets and books 
thereon, and we find a chapter here and there in 
treatises on political economy, but most of these are 
somewhat biassed, and therefore do not reveal the true 
state of affairs. Prof. Ely appears to have studied -the 
labour questions from all points of view, and he is by 
no means a novice, having already written two books 
of a kindred nature, viz.: “French and German 
Socialism”. and “The Past and the Present of 
Political Economy,” besides numerous articles in 
American magazines. 

In his preface the author addresses working men, 
expressing sympathy with many of their movements, 
not, however, without judicious qualifications : ‘‘ Much 
that is done in the name of labour I regard with 
abhorrence. In the same way should the reader 
understand my admiration for the Knights of Labour. 
I believe it is a grand society, but I dissent from some 
of its principles, and from its course in ‘some localities. 
Individual knights and individual assemblies have 
been guilty of outrageous conduct with reference 
to their employers, the general public, and their 
fellow workmen. Their deeds have sadly injured 
the cause of labour.” Prof. Ely warns working 
men against violence: “ Destruction of the property or 
lives of others cannot help you or enrich you. Your 
triumph can come only by peace. There is much that 
is bad in existing social arrangements, but there is also 
much that is good, and this good has been procured by 
struggles of centuries. With a full appreciation of all 
that is sad and disheartening in the condition of the 
masses, I believe that, on the whole, the lot of mankind 
was never a happier one than to-day.” Again: “If 
your demands are right, if they are reasonable, then 
you will win, and hold your gain. The world will 
listen even to socialism, if properly presented. Educate, 
organise, wait.” 

The author then discusses with a masterly mind 
“ Karly American Communism, The Growth and pre- 
sent Condition of Labour Organisations in America, 
The Economic Value of Labour Organisations, The 
Educational. Value and other Aspects of Labour Organi- 
sation ; Co-operation, Modern Socialism, The Socialistic 
Labour Party, The Strength of Revolutionary Social- 
ism—its Significance,” and finally, ‘“‘ Remedies.” There 
is also a copious appendix, setting forth the principles 
advocated by various associations and labour conven- 
tions. 

We feel tempted to quote passages from every chapter. 
The book is full of interest, and it must prove equally 
instructive to employers, to employés, and to students 
of political economy. We are ever confronted with 
strikes, and wars between capital and labour. Prof. 
Ely suggests several remedies worthy of consideration. 


VARYING THE FORCE OF AN ELECTRIC 
DISCHARGE BY DIFFERENTLY COM- 
PRESSED CARBON POWDER DISCOVERED 
BY MUNCK, OF ROSENSCHOLD, IN 1835. 


By A. M. TANNER. 


Ir has generally been held that du Moncel first dis- 
covered the peculiar property which carbon and certain 
other semi-conductors have of varying their resistance 
when subjected to a change of pressure. Upon the 
advent of the Hughes microphone and Edison carbon 
telephone, the question of priority of discovery of the 
variable resistance of carbon with pressure was 6x- 
haustively discussed in the journals of that period, 
and the credit of prior discovery was awarded to du 
Moncel. 

During the year 1887 I drew attention, in the Hlec- 
trical World, to the fact that Beetz, in his experiments 
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made in-the year 1861 to test the electrical conductivity 
of carbon, placed carbon powder or spongy platinum 
in a glass tube, and subjected it to variable pressure by 
piston-shaped electrodes in order to obtain a change of 
resistance. This same method was subsequently em- 
bodied in the well-known Clerac carbon rheostat, upon 
which Edison founded his first carbon telephone. In 
fact, it would appear that Edison had no knowledge of 
the earlier experiments of du Moncel, Beetz, and Clerac, 
when, according to Prescott’s work, ‘The Speaking 
Telephone, A.D. 1879,” he is quoted as saying that he 
applied to the telephone “the peculiar property which 
semi-conductors have of varying their resistance with 
pressure,” a fact discovered by him while constructing 
rheostats in which were employed powdered carbon 
and plumbago in glass tubes. 

I will now proceed to show that the prior discovery 
of the property that the electrical conductivity of carbon 
- is varied by pressure, is due not to du Moncel, Beetz, 
Clerac, Edison, or others, but to the Swedish physicist 
Munck, of Rosensch6ld, who published certain experi- 
ments on the capacity of solid bodies for conducting 
electricity in Poggendorff’s “ Annalen der Physik und 
Chemie” for 1835, Vol. XXXIV., p. 437. After 
describing the apparatus used in his experiments, such 
as a large Leyden jar, and electometers of different 
capacity, and the action of electrostatic discharges upon 
various bodies, the author continued, on page 459, as 
follows, viz. : (Note.—I have endeavoured to translate 
the German as literally as possible)— 

In order to ascertain how carbon powder, variably 
packed, will be affected by the action of the electrical 
discharges I placed the calcined carbon mass (obtained 
by calcining wood carbon in a closed crucible) very 
loose in the longest glass tube. 

The discharge of 25° of the first electrometer was 
felt at a distance of 13 inches. A discharge of 25° of 
the second electrometer had no influence upon the con- 
ductivity ; heavier discharges, however, of 35° to 40° 
of the quadrant electrometer increased the conduc- 
tivity, so that the shock of a discharge of 11° was felt 
at the same distance. After this the carbon powder 
was taken out, but immediately placed again in the 
same tube, and moderately packed together. The 
degree of conductivity was now 203", and after strong 
discharges had been passed through the same, the 
shock was already felt at 17°. Thereupon the carbon 
powder was placed in the glass tube for the third time, 
and very strongly packed. The degree of conductivity 
was now raised to 33”. By the action of stronger 
discharges the conductivity was: further increased, and 
the shock of the first electrometer was made perceptible 
at 16°. 

On page 461 the author says that he is of opinion 
that the phenomenon of the increase of conductivity is 
due to the change of position, or displacement of the 
smallest particles or granules of carbon or other material 
operated upon. 

It will readily be seen that Munck, of Rosenschéld, 
discovered the variation of electrical resistance that 
carbon powder will undergo when subjected to a 
change of pressure. It is true he did not use voltaic or 
current electricity, but discharged a Leyden jar through 
differently compressed granular or powdered carbon, 
and he found that the conductivity increased when the 
granules of carbon were brought in closer contact with 
each other. This is exactly the principle involved in 
that class of telephone, and other rheostats where com- 
pressible granular or powdered carbon is used. 


THE “STELLA” LAMP. 


THE following is a translation of a note presented by 
M. le Comte de Gerson to the Académie des Sciences, 
and to which we referred last week in our “ Notes” :— 

“The lamp, which is the result of investigations made 
by an English company, which numbers amongst its 
members some of the most eminent English savants, 


has been tested at the Ecole des Mines, and, since, by 
the mining company at Anzin, in one of its mines the 
most infected with fire damp. 

“ The lamp weighs about 1,600 er., and its illuminating 
capacity is about that of a candle. It is guaranteed to 
burn with perfect regularity for a period of 12 hours, 
but actually it possesses an effective capacity of 14 and 
even 16 hours’ duration. It takes five hours to charge 
with a current of 1 ampére and 4 volts. It is composed 
of an accumulator, consisting of two ebonite cells, each 
of which contains five plates 75 mm. long, by 45 mm. 
wide, and so arranged as to be protected from exterior 
shocks. Two of the plates are composed of solid lead 
peroxide, known as lithanode; together they weigh 
180 gr., and possess a capacity for useful work of 7 
ampere hours. The three others are composed of 
spongy lead, maintained by a support which is ex- 
tremely light, and offers a very feeble resistance and a 
high conductibility ; practically it is never used. The 
more the lithanode is charged the better it becomes, 
and disunion of the plates never occurs. As there is 
no contact between the plates, no local action takes 
place in the accumulator when this is at rest. The 
total capacity of the accumulator is 28 watt-hours. 
Thus, 


“7 ampere-hours x 4 volts = 28 watt-hours. 


“In ordinary mining, the incandescent lamp requires 
about 5 ampéere-hours in 12 hours’ lighting. 

“The electrolyte used with the accumulator is sul- 
etre acid diluted, the specific density of which is 
1,170, 

“ The exterior case is of galvanised stzel, which is not 
liable to be rusted by damp. There is a space of about 
60 mm. between this and the accumulator ; it is padded 
with rubber, to avoid damage from sparks to the accu- 
mulator’s ebonite case. 

“ A little below the centre of the anterior face of the 
lamp there is a small glass lens, behind which a small 
incandescent lamp is placed, which, being mounted 
upon a spring, is drawn into the lamp when the latter 
receives a shock through the breaking of the first glass. 
Above the lens there is a commutator, which enables 
the lamp to be lighted or extinguished at will, so that, 
in case of a falling in of the works in the rear of the 
workmen, they would be still in possession of a light 
for as many times 10 hours as they had lamps. 

‘“ The safety is absolute against any imprudence on the 
part of the miners. Lamps have been broken in gases 
much more explosive than fire-damp without an ex- 
plosion. Moreover, the lamp is to be recommended 
for its simplicity, cheapness, and the duration of its 
lighting.” 


THE INDUSTRIAL UTILISATION OF THE 
COUNTER - ELECTROMOTIVE FORCE OF 
SELF-INDUCTION.* 


By THOMAS D. LOCKWOOD. 


-Iv may as well be confessed at the outset that although my pro- 


duction has cost me considerable thought, it does not claim to 
advance any original ideas. Its claims to attention are based 
solely upon its merits as a chronicle. There seems to be among 
the modern race of electricians not a few who regard that species 
of counter-electromotive force which is the subject of this paper, 
as being the only species in the genus. While, of course, this 
view is erroneous, it is easily accounted for by the notorious fact 
that the American electrician, as a class, has little time to study. 
The fact, however, while it is indeed as I have termed it, 
‘notorious,” is still to be deplored; for it is certain that were 
electricians fully informed not only of the researches which took 
place before their own, together with the results of the said re- 
searches, whether these results took the form of success or failure, 
there would be much less valuable time wasted in supposed 
original research ; there would be far fewer valueless inventions 
produced ; and there would be a much smaller amount of subse- 
quent vexations and useless litigation. 

While counter-electromotive force, generally speaking, is a 
* A paper read before the general meeting of the American 
Institute of Electrical Engineers, Boston, Mass., May 2Jst, 1890. 
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genus ; the counter-electromotive force of self-induction is a 
species, and while an illustration of this statement will no doubt 
to most of us be an operation something in the nature of carrying 
coals to Newcastle, or water to the Mississippi valley, I cannot 
believe that it will be a waste of time, since doubtless we have 
many members who have not fully considered the subject. 

Consider for a moment a definition of electromotive force. 
What shall we say itis? It certainly is not a natural force like 
gravitation, and I do not think we can do better than concede 
that we call it a force, simply because it is convenient so to do; 
and define it as any agency tending to set up that form of motion 
or vibration which we call electricity ; or, if you please, any agency 
tending to the manifestation of electricity. 

We are constantly hearing that a current of electricity is the 
result of a difference of potential between two points connected by 
a conductor, but though this statement, through constant repeti- 
tion, has come to be, as it were, “human nature’s daily food,” I 
am inclined to consider it as being after all but a mathematical 
way of saying that a current of electricity is the necessary result 
of an electromotive force provided with a closed conducting cir- 
cuit. For it is the electromotive force which first determines the 
difference of potential, which therefore may be considered as being 
a kind of initial result. Following out this train of thought, it ap- 
pears then that electromotive force is a function of the source or 
instrumentality which develops the current, and expresses the 
totality of difference of potential in the entire circuit; and while 
we may properly speak of the difference of potential, or fall of 
potential between any two points on the circuit, I think we can not 
with equal propriety speak of the E.M.F., in any other way than 
as something pertaining to the source. 

And further consideration of the same idea shows the incorrect- 
ness of the popular phrase often used of late years even by many 
eminent and able electricians, “a current of so many volts,” the 
electromotive force being in no sense, near or remote, an attribute 
of the current. 

To run counter to anything is to run against it, torun in oppo- 
sition to—to act opposedly; and so a “counter ‘electromotive 
force*” may be defined as any agency tending to develop a 
current of electricity in a circuit, opposite in direction to that 
of the current excited therein by the initial electromotive force. 

A familiar instance is that of connecting up in an electric cir- 
cuit a certain number of cells in opposition to a number of other 
cells. This constitutes a primary counter-electromotive force, and 
its inclusion in the circuit reduces the current in two ways; first, 
by reducing the acting electromotive force to a value equal only 
to the algebraic sum of two opposing forces; and, secondly, by 
adding internal resistance of the value of the cells added in oppo- 
sition. 

Another familiar illustration is found in that ingenious class of 
dynamo regulator which acts by causing the opposing brushes to 
creep around the commutator, and, according to the work which is 
being done in the external circuit, to include in the circuit (by 
increasing or decreasing the lead of the brushes), a greater or less 
number of armature coil sections exerting an electromotive force 
in opposition to the electromotive force which is developing the 
working current. 

In these cases a utilisation is made of counter-electromotive 
forces deliberately organized for the purpose, but they are not 
counter-electromotive forces due to self-induction. 

At a very early period in the history of voltaic electricity it was 
discovered that there was some deteriorating force at work in 
every voltaic battery which depreciated the current to a much 
greater extent than exhaustion of the liquids or consumption of 
the solid elements could account for; and, in 1801, Gautherot 
found* in this phenomenon, which has foolishly been called 
“polarisation,” the germ of the secondary cell. He discovered 
that wires of platinum or of silver which had been used to decom- 
pose salt water acquired a power of themselves, yielding a current 
when placed in acidulated water, and could cause muscular con- 
tractions of a frog’s leg, and produce the galvanic test. And sub- 
sequently it was ascertained that the operation of a voltaic battery 
tended to coat the negative plate with hydrogen, which 
tended to set up a counter-electromotive force between the 
hydrogen and the surface of said’ plate, which thus reduced the 
available energy of the battery, and that this action could be 
transferred to the electrodes of the same battery, if placed in a 
separate decomposing cell, and there tended to form electrically 
opposed surfaces, which could themselves be used to develop a 
current in a direction opposite to that of the original current. As 
we all know, this operation, long regarded only as an unmitigated 
evil, is nowutilised in the formation and operation of cells adapted 
for the electrical storage of energy. 

The counter-electromotive force of self-induction distinct from 
the foregoing, is that discovered by by Prof. Henry ; and its most 
important use is that which has been mainly brought out in 
association with the employment of alternating or other cur- 
rents for the purpose of regulation. By reason of the fact that 
this utilisation has proved to be overwhelmingly important, the 
electrical fraternity has partially lost sight of many earlier and 
contemporary instances of the useful employment of self-induc- 
tive electromotive force ; which is indeed a close analogue in its 
character, mode of generation, and capabilities of use in regula- 
tion to that developed and utilised in the operation of electro- 
motors. 


* See Izarn’s Manual du Galvanisme, Paris, 1804, and Phil. 
Mag., 1806, Vol. XXIV., p. 185. 


Firstly—I desire to point out that though Henry was the first 
to study and discuss self-induction, he was not the first to notice 
its effects. 

Until quite recently I, together with nearly everyone else, had 
supposed that the earliest published notice of this phenomenon 
was Henry’s account * of his observation, published in 1832; but 
I have, in my researches on the subject, dug out the fact that this 
is not so. I find that an experimentalist, Vassali-Eandi by name, 
records that,t with a pole of 50 pairs, he found that the fluid 
passed along a copper wire plated with silver, 1,151 feet in length, 
in a time incommensurable; the shock in this case was three 
times as strong as that experienced by immediately touching the 
two extremities of the pile. 

The above isolated statement of facts stands, I believe, alone, 
and there is no record that it led to further research. 

Henry, on the contrary, perseveringly pursued, aud made him- 
self master of the subject, and the record of his original observa 
tion, brief though it is, details the appearance of a vivid spark 
on the breaking of a battery circuit, if a wire 30 or 40 feet in 
length be included in that circuit, shows that the effect is in- 
creased by coiling the insulated wire into a helix; and that the 
effect depends in some measure on the length and thickness of the 
wire. The note concludes with these remarkable words: “I can 
account for these phenomena only by supposing the long wire to 
become charged with electricity, which, by its reaction on itself, 
projects a spark when the connection is broken.” 

This, though brief, is then the first analytical notice of the elec- 
tromotive force of self-induction, so long erroneously denominated 
after its result, the “ extra current.” 

It is unfortunate that Prof. Henry did not for some time pursue 
the subject, and we do not hear from him again until March, 
1835. 

Meanwhile his great contemporary, Faraday, had taken it up, 
pursuant to an observation of one William Jenkin, and showed 
self-induction to be a corollary of his former masterly experi- 
mental researches in magneto-electro induction. 

Faraday notes { the following points: ‘ Self-induction exists in 
simple helices as well as in electro-magnets, though not to the 
same degree. 

Helices are superior in developing induction to straight wires, 
and long wires to short ones. 

Self-induction practically disappears when the conductor is per- 
mitted to inductively act upon a neighbouring closed circuit. 

That the amount of self-induction depends on the length of wire 
exposed to inductive action. 

An iron core within helices much exalts the action of self-in- 
duction. 

The self-inductive effect depends not “ upon a permanent state 
of the core, but on a change of state.” 

Henry now again takes the matter, and in a consecutive series 
of papers, practically runs it to earth. 

§ In a paper of March, 1835, he gives more in detail, some of 
the conditions of the development of self-induction. A long 
wire is better than a short one; a helix better than a straight 
wire of equal length. He also describes a shocking coil, and also 
a deflagration coil of but one wire, in which self-induction is 
involved. 

|| A little later he elucidates the origin and properties of self- 
induction, and records that some additional energy appeared when 
iron was used as a core, but not much, because his coils were flat, 
and not elongated helices. He ascribes all of these effects to 
dynamical induction, and shows that in a coil of a number of con- 
volutions, the convolutions act inductively on each other, and 
inferentially that the energy of the self-induction is the sum of 
that of the different coils. 

‘| In a third paper further experiments in self-induction or with 
the extra current, as it was then called, are discussed. We learn 
that the electromotive force of any self-induction coil within certain 
limits is dependent upon the length of the coil. 

That the form of the coil bas considerable influence on the in- 
tensity of the action. In the experiments of Dr. Faraday, a long 
cylindrical coil of thick copper wire inclosing a rod of soft iron 
was used. 

This form produces the greatest effect when magnetic reaction 
is employed. 

The “extra current” of self-induction developed in a coil is 
controllable by the presence of an immediately adjacent inde- 


* Silliman’s American ‘Journal of Science, July, 1832, Vol. 
XXII., pp. 403—8. 

+ Philosophical Magazine, Vol. XV., 1803; also Phil. Magazine, 
Vol. III., 4th series, 1852, p. 455. 

{ Experimental Researches in Electricity, Faraday, 1839, Vol. 
Ninth series, pp. 332-343, read before the Royal Society, January, 
29th, 1835. A series of notes, “ The Influence by Induction of an 
electric current on itself.” 

§ Journal of the Franklin Institute, March, 1835, Vol. XV., 
pp. 169-170. Silliman’s American Journal of Science, July, 1836, 
Vol. XXVIII., pp. 327 and 331; and Scientific Writings of J. 
Henry, Washington, Vol. I., pp. 87-91. 

|| Transactions American Phil. Soc., N. S., Vol. V., pp. 223-231, 
reprinted in Scientific Writings, J. Henry, Washington, 1886, Vol. 
I., pp. 92-100. 

‘| Transactions of American Phil. Soc., Vol. VI., pp. 303-337, 
November 2nd, 1838. Silliman’s American Journal of Science, 
March, 1840, Vol. XXXVIII., pp. 209-243. Scient. Writings of 
Joseph Henry, Washington, 1886, Vol. I., p. 108. 
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pendent coil. It is energetic when the circuit of the adjacent coil 
is open, but absent when the adjacent circuit is closed. 

Of course it is impossible in this paper even to indicate the 
many good things which are spread before the reader of the re- 
searches of both Faraday and Henry. They are well worth study, 
and in fact they laid a solid foundation for the work which is 
being done now. 

Both discovery and invention are displayed in their work, much 
of which has only found its sphere of action within the last four 
years ; for it is emphatically true, as has been said by Mr. W. H. 
Preece, “ that though we are accustomed to hear that necessity is 
the mother of invention, the child is, as a matter of fact, often 
born before its parent.” 

As is frequently the case with electrical discovery, self-in- 
duction was for long recognised, that is for the most part, and by 
the generality of electricians only as an unwelcome guest whose 
parting was to be speeded. 

It was manifested mainly by an undesirable spark appearing 
upon the break of electric circuits in telegraphic, scientific and 
medical apparatus, and tending to burn away, or oxidise, contact 
points ; while in the case of the two wire induction coils its effect 
was to reduce the spark passing between the terminals of the 
secondary ; and many have been the expedients, wise and other- 
wise, which were devised for its banishment. Many of these were 
patented, more were not, inasmuch as the fever for patenting 
everything from a solar system toa thought had not then come 
into fashion. 

Examples of this class of expedient are respectively :— 

British Patent, No. 12,772, September 20th, 1849, granted to 
those old heroes of electric lighting history, Staite and Petrie, 
which has for its 18th clause a mode of “preventing the spark 
when breaking contact in galvanic circuits. A thin platinum 
wire may still convey some portion of the current after the main 
circuit is broken, or a series of sufficiently long conductors may 
break contact one after the other.” The preferred way, in plain 
English, was to connect a fine wire asa shunt round the break, 
and thus to furnish a closed circuit in which the self-induction 
circulated its current of breaking. 

United States Patent, No. 33,269, granted to J. E. Smith, 
September 10th, 1861, for a means of preventing the spark be- 
tween the local points of a relay on breaking the circuit—shunting 
the break by a wire having two terminals dipping into a bottle of 
water. 

Moreover, as. is well-known in the ordinary induction coil, the 
action is emphasised by shunting the primary break by a con- 
denser, as first suggested by Fizeau.* 

This, as I shall point out later, is a real instance of the industrial 
utilisation of self-induction. 

Other early investigators in this line reduced the spark of 
breaking the circuit, by wire shunts also. 

Although, as I have stated, the recognitions of self-induction 
were mostly recognitions of an adversary, there were one or two 
early instances where the enemy was subjugated, and made to 
expend his energy usefully. The most notable instances of this 
are the single wire spark coils of Page and Callan,+ which were 
made especially with a view to exalt the self-inductive effects, and 
with which metals were fused, and electrolytes were decomposed. 

These were the forerunners of the spark coils used at the present 
day in electric gas lighting, and comprising a single long coil 
wound to a suitable length upon a long core of iron wires. 

There can, however, be no doubt that the principal attempts to 
make useful the counter-electromotive force of self-induction, 
and likewise the principal successes achieved, have been in the 
line of controlling, regulating, or modifying the original, initia- 
tory, or primary currents from which it has been developed. 

I have compared this to the transposition of a given number of 
battery cells. 

This analogy is however imperfect, since in cells of battery we 
may for the sake of argument regard the H.M.F. as being prac- 
tically constant. Certainly they will in no sense regulate them- 
selves in accordance with conditions automatically, but the induc- 
tive resistance will do this. For it is dependent for its efficiency 
as a generator upon the strength of current flowing through it. 
Therefore, if the current through it due to the impressed electro- 
motive force from any reason falls, the counter-electromotive force 
will also diminish, and thus will permit a greater amount of the 
initial force to act; or, in other words, will permit the impressed 
energy to become more effective. Suppose we have in the main 
circuit of an alternating dynamo, supplying a number of incandes- 
cent lamps in bridges uniting its mains, an adjustable resistance ; 
and suppose the inductive resistance, which we may also regard as 
a counter E.M.F. generator, to be initially adjusted, so that all 
of the lamps burn brightly; then within limits of considerable 
range the current will be kept steady, even though the applied 
E.M.F. fall or rise, or thoigh the external resistance of the circuit 
be varied by lighting or extinguishing lamps. 

For if lamps be extinguished and their branch circuits be 
opened, the external resistance rises and the current falls. It is 
true that the reduced current has not now so many branches to 
divide through, and that therefore self-regulation even without 
counter E.M.F. might be expected, but in systems of considerable 
magnitude it is not found to act practically, as well as it theoreti- 
cally should. But here the useful effect of our self-induction 
regulation comes into play ; and since the current acting upon the 


* Comptes Rendus, Vol. XXXVI., p. 418, 1853. 
+ Sturgeons Annals, Vol. I., pp. 290-302. 


regulator is lowered, it is caused to develop a counter H.M.F. of 
less value, and thus to oppose less energetically the applied 
E.M.F., which therefore is brought to a greater extent into action, 
to overcome the increased resistance, and to maintain the normal 
current for the remaining work. So, if the applied potential falls, 
the current in consequence falls with it, and the counter E.M.F. 
developed falls also, and enables more of the applied E.M.F. to 
come into action. And the converse is true, if the current in the 
circuit from any other cause rises. Such an appliance would be 
still more convenient in connection with an arrangement of arc 
lamps fed by alternating currents, and connected up in parallel 
circuit, since the resistance of arc lamps would constantly be 
changing. 

This haz been so prominently brought before us by its most 
modern employment, namely, by its well-nigh involuntary use in 
the distribution of electricity by means of alternating currents and 
transformers or converters, having their primaries connected in 
parallel between the two mains of the source; and by the induc- 
tive resistance regulating device, patented by John Hopkinson, in 
England, August 3rd, 1881, No. 3,362; and in the United States, 
November 5th, 1889, No. 414,541, that many persons have actually 
been led to believe that such use is really a new thing. 

The employment in the regulation of electrical distribution of 
counter-electromotive forces set up by the working currents them- 
selves, and proportioning themselves automatically to the work 
being done, is one of the most valuable and interesting features of 
modern electrical work ; and, though such regulation requires to 
be supplemented by auxiliary arrangements, and though the 
belief of some that it could be attained absolutely without any 
waste has not been completely realised, still by availing ourselves 
of this feature we are enabled to control electricity with a facility 
and under conditions which otherwise would be unattainable. 

The Hopkinson invention consisted in associating with an arc 
or glow electric light circuit employing alternating currents, a 
variable inductive resistance. This in one form was made by 
coiling a ribbon of thin sheet iron into a ring form, the different 
layers being separated by an insulating layer, and then by wind- 
ing a number of coils of insulated wire on this ring, their 
adjacent ends being connected with plates between which con- 
tact plugs could be inserted, so that any number of the coils 
could be introduced or cut out from the circuit. Another form 
embodied the same principles, but had not a closed core. This 
form had a horse-shoe core made of an electro-magnet formed of 
layers of sheet iron insulated from each other. The legs of the 
core are surrounded with the coils, and the said core has an arma- 
ture also made of insulated layers of sheet iron. In this form the 
armature is clamped down; but the regulability of the 
appliance is attained by moving the magnet core further into or 
withdrawing to a greater or less extent from the surrounding 
coils. The form first described is in the British patent shown as 
being included in circuit with the two mains of a dynamo ; incan- 
descing lamps being in cross bridges between the said mains 
while in another figure arc lamps are in parallel circuit with 
mains, an inductive resistance being included in each branch for 
each lamp, and acting as an equaliser. 

The iron core closed on itself to form a complete magnetic 
ring in which the lines of force are concentrated through the 
coil, and forced to cut all convolutions when exposed to reversals ; 
the laminations at right angles to the currents, acting to facilitate 
magnetic change, to diminish hysteresis, and to prevent the 
circulation of eddy currents ; and the insulation of the said lami- 
nations aiding in the latter function, all tend to show that this is 
a very highly organised appliance, and is not only well adapted to 
produce a very high degree of self-induction, but combines 
most of the best arrangements tending to that end, and it 
is therefore not surprising that its invention and use made 
a strong impression upon the electrical mind, and caused a re- 
vival of the idea that regulation on these lines was capable of 
being accomplished, to use the words of the patent, “ without 
wasting energy.” Without materially wasting energy would per- 
haps be more strictly accurate, for by its use a small amount of 
actual resistance coil is enabled to do the work of a very much 
larger amount. 

I have certainly no desire to detract from the great merit of 
this application, but an honest chronicler has no choice, and must 
say what has been done, and it must therefore be stated that 
inductive resistances and other self-induction appliances had 
long been used both experimentally and commercially ; no doubt 
often with but an imperfect conception of their mode of opera- 
tion. 

*Poggendorff’s researches into the action of induction coils 
disclose a remarkable state of affairs for so early a date. These 
show that one induction coil was employed to send a current 
through the secondary helices of two others. The first coil thus 
acted as an alternating generator, and the two others as inductive 
resistances. 

The primaries of two induction coils were connected in 
parallel and also in series at different times. When, to quote 
Poggendorff’s own words, “two instruments (induction coils) 
A and B, were so combined that the current traversed the two 
primary coils one after the other, the induction coils (secondaries), 
however, were separated, and a was allowed to give sparks, 
whilst B remained unclosed and without a soft iron core; the 


*Poggendorff’s Annalen, Vol. XCIV., p. 2, and London and 
Edinburgh and Dublin Phil. Magazine, 1855, Vol. X., 4th 
series, pp. 136-137. 
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introduction of the latter into B, weakened the sparks of a, and 
the subsequent metallic closing of B reproduced their former 
strength.” 

The proper arrangement of induction coils is then discussed, 
and whether the primaries should be connected in series or in 
parallel circuit. It is shown that the latter way is the proper 
one, and why. Then the paper goes on to say; “ With respect to 
the cause of these phenomena, it is no doubt to be sought in the 
extra or inner induction current. The outer induction current, 
which is produced by breaking the inducing current, has the same 
direction as the latter; whereas the extra current, which is at the 
same time excited in the induction wire, whose tendency is to 
weaken the first induction current, and the more so the stronger 
the extra current, which latter is especially strengthened by the 
soft iron core. 

“ Consequently, when the primary coils of a and B are connected 
one after the other, it is clear that the insertion of the soft iron 
core into that of B will strengthen the extra current in that 
of a, and therefore weaken the induction current of the latter in- 
strument. 

« By connecting the instruments side by side, aclosed circle is at 
once formed by them, and the extra current produced by the in- 
sertion of the soft iron core into B acts against that in a, and 
may, therefore, when both are equal, completely neutralise it, 
when the outer induction current of a will necessarily be 
strengthened. 

“ Without the circle formed by this combination, i.e., in the wire 
leading back to the voltaic battery, the two extra currents act of 
course in the same direction, and strengthen one another, in con- 
sequence of which the sparks at the current breaker are still very 
active.” 

These considerations of Poggendorff show that even at this 
early period a great flash of light was thrown into the darkness, 
which hitherto had obscured the reactions of self-induction, and 
though we have largely failed to use that light until quite re- 
cently, this is chiefly attributable to the same oft-recurring reason, 
that there was really little call for it; hence it was soon hid 
under the bushel of the results of research on other subjects of 
more immediate interest. 

The statement which I last quoted brings me again to the 
application by Fizeau of the condenser as a shunt to the vibratory 
brake, and to its operation. 

* As shown by Lord Rayleigh, the condenser operates by pro- 
ducing electrical oscillations, and in its action the spark at the 
contact breaker is greatly decreased, and the spark between the 
secondary terminals greatly magnified, because at the break the 
condenser is virtually an inductive reservoir, being an electro- 
static shunt. And being an electrostatic shunt, the energy it 
momentarily absorbs is returned reversely to the primary circuit, 
just as in the discharge of a secondary cell, and increases the in- 
ductive variation in the secondary circuit during the brief period 
of time immediately after the break. And as the electromotive 
force in the secondary is thus exalted, it is not difficult to see why 
the condenser increases the sparking distance. 

As early as December 6th, 1862, a patent for cable working, No. 
3,453, was taken out by C. F. Varley, which describes the use of 
a self-induction resistance. This patent says: “A second circuit 
from the cable to the earth, independent of the receiving instru- 
ment, is formed by means of a resistance coil with a large iron 
core. It may be advisable to connect the cable to earth through 
an induction coil, consisting of a large bundle of iron wire, sur- 
rounded by a long length of fine wire, the action of which is as 
follows: On reversing the battery connections, the induction 
plates (condenser) and battery combined, send a short impulse 
into the cable, which divides; one portion into the cable, the other 
through the induction coil to the earth. At the first moment, the 
iron of the core opposes the passage of the current, consequently 
during the first instant of time nearly the whole force of the cur- 
rent is applied tothe cable. As the iron becomes magnetised to 
its maximum, this opposition ceases, but the plates have been 
charged in the opposite direction, and there is no longer any cur- 
rent passing from them into the cable to maintain the magnetisa- 
tion of the iron ; the demagnetisation of which induces a current 
in the coil and discharges the cable. In this way each impulse is 
followed by a short impulse in the opposite direction. One cf the 
figures of the patent shows that the wires of the core are made 
long, and are turned back on all sides over the wire of the coil, so 
as to entirely encase it. This feature was in conformity with a 
previous British patent, No. 3,059, of 1856. The arrangement, 
however, clearly shows a use of a self-induction coil as a current 
controller, and indicates the function of a large iron core. 

We next find the counter E.M.F. of self-induction coming into 
use in connection with fast telegraph systems. Arrangements for 
its use are shown in the United States patents granted to Mr. 
Edison. These are, respectively, No. 135,531, of February 4th, 
1873; No. 141,773, of August 12th, 1873; and No. 147,313, of 
February 10th, 1874. 

The first and second disclose a shunt circuit, including an 
electro-magnet connected round the receiving instrument of a 
chemical telegraph. The first also shows a leak to earth from the 
line, which leak includes an electro-magnet. In both cases the 
object is to utilise the discharge current developed by the electro- 
pee in the regulation of the operation, and to produce sharp 
and clear signals. 

The third describes the use of electro-magnets in shunt circuits 


* Phil. Mag., Vol. XXXIX., p. 428, et seq. 


round the transmitting and receiving instruments of an automatic 
telegraph system, and is said to be an improvement on the first. 
A number of electro-magnets are shown, and by means of a switch 
one or more of these may be introduced. In other words, the 
inductive resistance is here adjustable, and is operated by breaks, 
not by reversals. 

British patent, No. 3,935, November 14th, 1874, to Alexander 
Melville Clark for a chemical copying telegraph, uses induction 
and other coils to clear a line by the self-inductive counter E.M.F. 
By the decrement or cessation of the impulse (as the patent states) 
the strongest depolarising effects are produced, and the line is suc- 
cessfully cleared. 

Next come four other patents to Thos. A. Edison. These are 
U.S. patent, No. 168,243, of September 28th, 1875, for an automatic 
telegraph. This, as in the previous cases, employs an electro- 
magnetic shunt. 

U.S. patent, No. 168,385, of October 5th, 1875, duplex telegraph. 
This is an excellent example of self-inductive regulation. The 
counter E.M.F. is developed from electro-magnets in a changing 
electric circuit, and the coils have cores closed on themselves. 

The next two, No. 173,718, of February 22nd, 1876, for auto- 
matic telegraphy; and No. 178,221, May 30th, 1876, Duplex 
Telegraphy, involve no new principles, and are like the preceding 
ones. 

* Much information regarding the subject, and further examples 
of its practical application, can be found in a particularly able 
paper on “ Shunts,” read by William H. Preece, before the Society 
of Telegraph Engineers in 1887. The subject of the counter 
E.M.F. developed in electro-magnets is discussed, and the increase 
of the same, when the iron core is endless, is determined and 
pointed out ; a good many instances of the practical uses of the 
self-induction shunt are described. 

U.S. Patent, No. 207,724, of September 3rd, 1878, granted to 
Thos. A. Edison for a duplex telegraph, shows an electro-mag- 
netic coil and closed magnetic circuit core placed in each branch 
of a Wheatstone bridge duplex telegraph, to counteract by its 
counter E.M.F. of self-induction the discharge of the electro- 
magnets in the bridge circuit. In Culley’s Handbook of Prac- 
tical Telegraphy, London, 1878, pp. 303 to 304, also pp. 305 
and 411, the regulation of currents by inductive resistances is 
considered. 

In the first instance, the counter E.M.F. of an adjustable series 
of electro-magnetic coils is used to delay the discharge of a con- 
denser in a duplex system. This is closely analogous to the 
function of the Hopkinson device, and is very suggestive. The 
reference on page 305 states that “static discharge can be entirely 
compensated for by the use of an induction coil, or a series of elec- 
tro-magnets, instead of a condenser.” 

U.S. Patent, No. 227,039, of April 27th, 1880, to Muirhead and 
Winter, for a quadruplex telegraph, describes electro-magnetic 
shunts for reversing keys and relays, which are to counteract, by 
their discharges, electrostatic retardation. The specification says : 
“The electro-magnets may be of the well-known closed horseshoe 
form, or they may consist of a single rod of soft iron, with flanges 
of soft iron, and a cylindrical casing of iron closing over the wire, 
and connecting magnetically flange with flange. 

U.S. Patent, No. 231,904, September 7th, 1880, to Joseph E. 
Fenn, duplex telegraph, uses an electro-magnetic generator of 
counter E.M.F. in the line circuit to counteract effects of dis- 
charge. It is made with a closed magnetic circuit, a separate coil 
being on each leg of a multiple pole core; several of these poles 
are made with yokes, and the combined yokes can be made mag- 
netically continuous or discontinuous at will by means of iron 
plugs, which can unite the different sections of core. 

A book published in 1880, by Louis Schwendler, and entitled : 
“Instructions for testing telegraph lines, and the Technical 
Arrangements of Circuits,” Vol. II., pp. 144-147, gives a descrip- 
tion of an electro-magnetic shunt and its operation. It is made 
like an ordinary electro-magnet, but has an adjustable wedge- 
shaped armature in contact with the cores. This, of course, 
operates by utilising the counter E.M.F. of self-induction, which 
develops currents that circulate through the shunt, and sharpen 
the signals. 

In telephony, also, as in other fast systems employing rhyth- 
mical currents, the counter E.M.F. has by no means been idle. 
As in telegraphy, our early acquaintance with it was an unpleasant 
one. Many of the earlier telephone lines connected with a num- 
ber of stations, and at each station there was, of course, an electro- 
magnet to operate the call. In some cases this was a telegraph 
relay, and in other cases a bell magnet. But in either case it was 
found, as, indeed, might have been anticipated, that the telephone 
currents had a decided repugnance to pass through the inter- 
vening electro-magnets on their way from one station to the other. 
To quote the graphic words of one of the patentees of devices 
intended as remedies for this trouble, it was found that electro- 
magnets were, to a large extent, “ opaque to telephone currents.” 

Of course this is due to self-induction. The resistance of the 
line or the magnet coils had little or nothing to do with it. The 
convolutions, however, had, since it is clear that the electromotive 
force of the self-induction was proportional within certain limits 
to the number of convolutions. 

The same difficulty appeared also in exchange work, where 
between any two connected lines was interposed an annunciator, 
to give from either end station a disconnecting signal. Several 


* Journal of Society of Telegraph Engineers, London, 1877, 
pp. 40-69. 
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devices have been suggested for the removal of this difficulty, and 
some of them have been patented. 

Elisha Gray shunts the several interposed magnets by con- 
densers: vide United States Patent, 203,264, of May 7th, 1878. 

F. W. Jones, attacking the same difficulty, shunts the interposed 
magnet by a non-inductive resistance controlled by the armature 
of the signalling magnet. See United States Patents, 238,399, of 
March 1st, 1881, and 238,912, of March 15th, 1881. 

Other devices have also acted to shunt the bell or annunciator 
magnets in different ways; and still other suggestions have been 
to surround the iron core with a brass sleeve, or with a closed cir- 
cuit consisting of one layer of insulated wire ; but these last, while 
certainly reducing the 1etardation, reduce also the magnetic power 
of the appliance. And there is no remedy so effectual as the 
absence of the interposed electro-magnet. 

The service rendered by self-induction in telephony, and that 
which stiJl may be expected, fortunately will probably outweigh 
the ills which it introduces. In many switchboard installations 
for metallic circuits, the supervising telephones are looped or 
bridged across between the two conducting links which unite one 
of the two metallic circuits with the other, and their self-induc- 
tion prevents a material loss of current. Where from some con- 
dition of the service, such, for example, as the requirement of 
supervising both metallic and earth return circuits at the same 
switchboard, it sometimes becomes necessary in bridging the tele- 
phones to attach an earth branch to the connecting link on one 
side of the instruments; in this case it has also been found neces- 


sary in practice to place coils containing iron cores on the other * 


side of the earth branch, so that not only the resistance, but also 
the self-induction, may be balanced. 

It has also been ascertained that many telephones can at 
different stations be placed across from one wire to the other of a 
metallic circuit, without any perceptible diminution of the effect 
at any one of them. This is one of the most important results of 
self-regulating attribute of self-induction. 

Perhaps, however, the most valuable instance of turning an 
electrical enemy into an electrical ally, is the way in which by the 
proper use, construction, and arrangement of electro-magnets, a 
plurality of either telephonic, or partially telephonic and partly 
telegraphic messages, may be transmitted over the same circuit at 
the same time. 

The pioneer in this kind of work was C. F. Varley, who as early 
as 1870 took out a patent, No. 1,044, in England, for a combined 
simultaneous ordinary Morse and harmonic Morse transmis- 
sion over the same wire; in this system the straight Morse was 
worked through electro-magnets, while the harmonic branches 
were led off from the main line from points outside of the electro- 
magnets. 

Carrying on this line of invention, Mr. Van Rysselberghe, of 
Belgium, and Dr. Roseburgh, of Toronto, Canada, have worked 
out systems whereby telegraphy and speaking telephony can be 
at the same time operated over the same circuit. 

Since, however, there is enough in either system to fill up a 
paper devoted to them exclusively, and since this paper is already 
too long, I find it impossible here to describe them in detail, re- 
serving this possibly for some future occasion. 

Self-induction has also been caused to aid in eliminating the 
disturbing results of extraneous induction caused by parallel cir- 
cuits, as in the United States patent of Mr. Edison, No. 208,019, 
of April 30th, 1878, where a telephone circuit is freed from ex- 
ternal influences by combining it with an induction coil connected 
with the disturbing circuits in such a manner that the direct dis- 
turbances received in virtue of the parallelism of the contiguous 
circuits is neutralised by an equal and opposite induction re- 
ceived also from them through the induction coil. This, however, 
is not a practical expedient. 

Closely analogous to the self-inductive regulation of which I 
have been speaking, is that upon which the efficiency of an 
electro-motor depends. This was first observed by Jacobi,* who 
says :— 

« Experimenting on the magnetic force of a bar of soft iron, I 
sometimes found considerable differences for which I could in no 
way account. I was curious to know if these differences pro- 
ceeded from the nature of the iron, or from the weakening of the 
electric current produced by a voltaic pair of half a foot square of 
surface. For this reason, I placed in the circuit a galvanometer 
so distant as not to be affected by the direct magnetism of the bar. 
I was much astonished to see the needle recoil on placing the 
armature, and advance on removing it, for it was the first time I 
had known the double quality of the connecting wire, viz., that of 
constructing the voltaic current, and at the same time representing 
an ordinary wire subject to the action of a magnet in motion. The 
spiral producing a magnet by the voltaic current is at the same 
time a magnetic electrical spiral in which a magnet is placed. 

Hence the solution of the uniform velocity of the magnetic 
machine. For being set in motion by the magnetising power of a 
voltaic current, it represents simultaneously an apparatus com- 
posed of magnets in motion, and capable of producing a magnetic 
electrical current in a direction opposite to that of the voltaic 
current.” 

Jacobi, in a subsequent paper, practically elucidated the prin- 
ciples of the operation of counter E.M.F. in electro-motors, even 
as now understood, although he possibly did not state them as we 
now would. But he clearly showed that a motor may be regarded 
as a dynamo acting to develop an electromotive force, opposite in 


* Sturgeon’s Annals of Electricity, 1837, Vol, I,, pp. 408-419, 


direction to that acting upon it, x. That the resultant force was 
of course E e, and that this, together with the resistance of circuit, 
determine the strength of the current. Thatthe motor utilises 
ce of the electrical power supplied cu ; and he furthermore showed 
that the power developed by the motor, c ¢, is at it its maximum 
when e equals one-half x. 

It may be thought by some that, considering the title of the 
paper, the principal utilisation to which I have referred, viz., the 
use in regulation of systems of alternating currents operatingce on- 
verters should have been discussed. It does not seem to me that 
it is necessary; this has often been done, and will again often be 
done by others much more competent than myself to handle the 
subject. But it does seem right that one should be found to 
give due credit for those who in the same line of thought are 
< oe ne but gone before,” and I am glad that I am in a position 
so to do. 

There seems little need for me to cite any more instances, show- 
ing that, like nearly all new arts, the art of regulation by means 
of self-induction and of otherwise usefully employing the counter 
E.M.F. due thereto, is not quite new, and that while we can con- 
gratulate ourselves upon the achievements of the present, we 
should not fail to respect the foundation layers of the past, for, of 
a truth, there were giants in those days. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1889. 


6867. “Improvements in holders for incandescent electric 
lamps.” C. Ricwarpson and G. Hity. Dated April 24. 6d. 
Claim :—In an electric incandescent lamp-holder or other like 
fitting, the use of a piece of insulating material of the form of a 
cylinder with two deep flats, one on each side, or further to be 
described as shaped in the nature of two washers joined together 
by a stout web, substantially as shown and described. 


7774, “ Improvements in means for supplying electric current 
to road vehicles, boats, and the like.” R.C. Sayzmr. Dated May 
4, 8d. In the case of tramcars and vehicles on public roadways, 
or canal or other boats, the electric current to work their motors 
is conveyed to them by means of similar line conductors explained 
in patent application No. 3,487, A.D. 1889, but the wheels are to 
be inverted and the conductors carried above the vehicles or boats, 
the latter (the conductors) are to be deepened to actas longitudinal 
continuous girders when desired for long spans, and reduced to 
compound wires or vables when desired for short spans or to pre- 
vent obstruction. 3 claims. 


7808. “ An electric alarm attachment for pressure, vacuum, 
speed, and other gauges.’ A. Junian. Dated May 10. 6d. 
Claim :—An attachment to pressure, vacuum, speed, and other 
gauges for sounding an alarm by means of electricity. 


8453. “ Improvements in regulating electric currents.” W.M. 
Morpry. Dated May 21. 8d. The apparatus consists of three 
principal parts, the relay, the regulator, and the resistance or other 
device required to be moved, controlled, or varied. The relay 
consists of a core and solenoid arrangement preferably comprising 


two fixed hollow wooden bobbins wound with wire, and placed 


vertically and parallel, and having a l-shaped core freely 
suspended and entering the bobbins from below. The core is of 
laminated iron or iron wire, to increase its sensitiveness by re- 
ducing reactions to a minimum, especially when used with alter- 
nate currents. This core controls a contact-maker of any suitable 
form. 3claims. 


8493. “Improvements in automatic cut-outs for electrical 
circuits.” W. J. SvarKry Barser-Starkey. Dated May 22. 


8d. The inventor includes a small dynamo or magneto-electric - 


motor in a high resistance shunt from the dynamo or mains. By 
means of stops or other devices he limits the possible angular 
motion of the armature of this electro-motor so that it may not 
rotate continuously whilst its circuit is closed. The spindle of 
the armature is geared or connected with a switch or device, such 
as a mercury or brush contact, for opening and closing the main 
circuit. 7 claims. 


9096. “Improvementsintelephonicswitchboards.” H.F.Jacx- 
son and D.Sincuarr. Dated Junel. 8d. In lieuof aswitchboard 
having the portion which carries the line jacks placed in a vertical 
position over a single switch table carrying the usual indicators, 
cords, switches, and otber accessories used by the operators in calling 
and making connections between subscribers, the inventors form a 
duplex switchboard in which the part varrying the line jacks is 
laid horizontally between switch tables on two opposite sides, and 
each provided with indicators, corde, and other usual accessories, 
so that operators placed at both switch tables may use the same 
board to make connections to all the subscribers from any of the 
two different sets of subscribers whose calls they attend. 4 claims. 


9182. ‘Improvements in apparatus or devices for switching or 
diverting electric currents, more especially intended for use with 
telephonic circuits.’ A. Granam. Dated June 3. 11d. Has 
more especially for its object to provide an arrangement of switch- 
ing board and devices for telephonic circuits, whereby they can be 
used for switching or diverting the currents, whatever the arrange- 
ment of the circuits may be. 5 claims, 
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9183. “An improved exciting liquid for electric batteries.” 
Dated June 3. 4d. M. Sussmann. Claims:—1. An exciting 
liquid for electric batteries, consisting of a solution of ferric 
chloride to which zine chloride is added. 2. The addition of the 
chloride of that metal of which the electrode consists to the 
solution of the ferric chloride. 


9294. “Improvements in and relating to dynamo-electric 
machines and electric motors.” H. H. Laxre. (Communicated 
from abroad by C. S. Bradley, of America.) Dated June 4. 1s. 1d. 
Consists in an electric motor or dynamo-electric machine of any 
class to which the invention is applicable, having its field magnets 
energised by currents induced in the mass of the magnet itself as 
distinguished from the magnetism produced in the field magnet 
by @ current or currents circulating in insulated conductors wound 
upon the magnet. The invention further consists in the construc- 
tion and arrangement of parts for the above ends, and the com- 
bination of devices used in starting and operating the motor. 22 
claims. 


9713. “ Improvements in electric conductors.” J. G. Lorrain, 
(Communicated from abroad by La Société d’Exploitation des 
Cables Electriques, Systéme Berthoud, Borel, et Compagnie, of 
Switzerland.) Dated June 12. 6d. The inventor takes a core 
‘of any of the usual forms, and upon this he winds in the same 
direction of progressive revolution two ribbons of paper or the 
like, one of which ribbons is half a width in advance of the other, 
so as to effect what is known to engineers as “breaking joint.” 
Over the covering thus formed he winds a second serving con- 
sisting as before of two ribbons arranged so as to break joint: but 
in the case of this serving the direction of winding is the opposite 
to that of the winding of the first serving. In this manner he 
proceeds until a sufficient number of servings has been put on to 
give the desired thickness of dielectric. 3 claims. 


9723. ‘Improvements in grids or containers for the elements 
or plates of secondary batteries, and moulds to be used in their 
manufacture.” Tur ExectricaL Power Srorace Company and 
P. J. Rea. Dated June 12. 8d. According to this invention a 
mould or chill is provided for the casting of secondary battery 
grids or containers for the active material or materials to be 
rendered active, by means of which the grid is so formed that the 
material with which the holes therein are to be filled is not liable 
to split or fall away. 2 claims. 


10440. “Improvements in holders for incandescent electric 
lamps.” H. Bayutey. Dated June 27. 8d. Has for its object 
simple means for facilitating the attachment and disconnnection 
of the head or cap of a holder for an incandescent electric lamp, 
and the socket or case thereof for the purpose of wiring the 


holder. 3 claims. 
10556. “ An improved manufacture of flexible electric cable.” 
W. E. Gray. Dated June 29. 6d. The inventor provides a 


metallic core consisting of a bundle of fine copper wires slightly 
twisted ; this he covers with insulating material, then braids over 
the insulating material in the usual way. The cable thus far 
made is enveloped in a flexible metallic sheathing composed of, 
say, twelve strands of steel or iron wire, each strand being com- 
posed of, say, seven wires, No. 20 gauge, specially compounded. 
This flexible sheathing is covered with a suitable tape, and after 
coating this with a preservative compound, the cable is completed 
by braiding upon it a strong covering of hemp or jute. 1 claim. 


10699. ‘ Apparatus for automatically regulating the potential 
in the conductors for two or more sets of electrical lamps.” 
Siemens BrorHers AND Company. (Communicated from abroad 
by the firm of Siemens and Halske, of Berlin.) Dated July2. 84d. 
Relates to means of automatically regulating the potential in the 
conductors for two or more sets of electrical lamps, when two or 
more sets of lamps are connected in series, and the conductors are 
so arranged that all of them, except the two end ones, are common 
to two sets of lamps. 1 claim. 


10933. ‘‘ Improvements in electro-motors.” M. von Dottivo- 
Dosrowotsxy andthe ALLGEMEINE ELECTRICITATS-GESELLSCHAFT. 
Dated July 6. 8d. Claim :—In a secondary electric machine the 
combination with a magnetic field of an armature composed of an 
iron body of rotation, bars, strips, or wires of copper arranged 
transverely to the direction of rotation of the machine, and also 
transversely to the lines of force of the magnetic field and copper 
conductors, whereby the said bars, strips, or wires are connected 
together at both ends, substantially as described. 


11049. “Improvements in dynamo-electric machines, in part 
applicable to electro-motors.” J. J. Woop. Dated July 9. 
1s. 1d. Consists, firstly, in an improved method of winding the 
armature, whereby the short-circuiting of the armature coils 
within themselves is prevented; and, secondly, in improved 
means for effecting the automatic regulation of the current 
Beaeraed, in order to maintain it at a uniform volume. 3 
claims. 


11832. “Improvements in junctions or couplers for electrical 
conductors.” F'. R. Dousy. Dated July 25. 6d, he inventor forms 
one or more parts or all the parts of the couplers, so that a current 
of electricity may be passed round them or through them in order 
to magnetise such part or parts, which will be made of some mag- 
netisable material, the object being to cause the parts of the 
coupler to be attracted to one another, and so cause a grip, and at 
the same time by such pressure to make good contact for the 
passage of the current or currents{through the conductors thus 
joined together. 2claims, . ~~ 


wn --~ 


12773. “Improvements in apparatus used for electric rail- 
ways.” F. Wueever. (Under International Convention.) Dated 
January 14. 8d. Consists in constructing a trolley, which, 
when applied to line conductors suitably supported, cannot, with- 
out intention, be removed therefrom. To attain this object the 
inventor employs in connection with two line conductors or wires, 
supported at intervals by brackets, the arms of which extend 
from the centre outward, a trolley, the wheels or rollers of which 
are supported from the outside of said conductors. 6 claims. 


12901. “Improved means for supporting and separating the 
plates of electric accumulators.” R. E. B. Crompron. Dated 
August 15. 6d. The plates in the cell rest on two lines of sup- 
ports, each line of supports consists of two bars placed at con- 
venient distance apart, and notched on their upper surface to re- 
ceive the plates in alternate order, so that the whole of the posi- 
tives rest on one bar, and the negatives on the other bar. When 
viewed from the side the edges of these bars are cut away between 
the notches, so that the alternate plates pass over them and clear 
of any possible contact with them. The connecting pieces which 
separate the two bars in relation to one another are so arranged 
that in every case vertical surfaces only, on which no deposit can 
rest, are interposed between the notches which carry the two sets 
of plates. 3 claims. 


13322. “Improvements in the means or apparatus for trans- 
mitting electric signals.” E.J.P. Mercaprer. Dated August 
23. 8d. Consists of :—1. A vibrating body of suitable form, as, 
for example, a spring plate or a diapason, the vibrations of which 
are maintained electrically by the complete or partial automatic 
interruption of an electric current traversing one or more electro- 
magnets situated in the vicinity of the vibrating body. 2. One 
or more coils or bobbins, with soft iron core placed in the magnetic 
field of the electro-magnets, and connected together in series or 
for quantity. 3 claims. 


17088. “ Improvement in means for operating mechanical de- 
vices electrically, specially applicable to electric meters, electro- 
motors, electric lamps, and electric cut-outs.” W. E. Irisn. 
Dated October 29. 1s.1d. Consists in the utilisation of a rod 
or strip of metal, composing an integral part of the circuit, and 
affected to expansion or contraction by the passage of the current 
to operate devices for switching, regulating, and measuring the 
electrical current, in connection with suitable connecting me- 
chanism. 29 claims. 


20660. “An improved electric signalling apparatus.” J. O. 
WINCKLER. Dated December 23. 6d. The object of this in- 
vention is to enable miners during their ascent or descent of the 
mine to give electric signals to the engineer from the cage or lift, 
as to whether he is to stop, lower, or wind up, also to indicate to 
the engineer the speed of travel of the cage by electric bell 
signals. 1 claim. 


CORRESPONDENCH. 


Prof. Elihu Thomson’s Alternator. 


This machine possesses some interesting features. 
But is not the theory, as put forward by the American 
journals, erroneous? Are there any lines of force 
moved, except in so far as they are brought into ex- 
istence and made to vary in intensity ? Itseems to me 
that the production of current in this case essentially 
depends on the inductive effect arising from change or 
variability of magnetism. The variability—for there is 
no absolute change of magnetism in any part of this 
machine—is caused by periodically opening and closing 
a series of magnetic circuits. If a longitudinal section 
of one half of the machine be considered, it will be 
seen that the magnetic circuit so formed is alternately 
closed and only partially opened by the star-shaped 
armature, so that the resultant current would be pro- 
portional to difference between iron and air as mag- 
netic mediums ; the break in the magnetic continuity 
making the necessary magnetic change; and as this 
break is only partial, depending on the depth of the 
cavities between the projections of the star-shaped 
armature, there is neither cessation or reversal of mag- 
netism. Would it not be more correct to call the 
machine a mechanical transformer ? 


August 23rd, 1890. 


E. L. Voice. 


We notice in your publication of August 15th an 
account of Prof. Thomson’s latest dynamo. 

It is apparent from the enclosed description of Pyke 
and Barnett’s machine, of which we hold the patents, 
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that there is a considerable similarity, although their 
patents cover far more than Prof. Thomson’s in the 
equalisation of the field magnets. The poles of Prof. 
Thomson’s machine have not so much chance of ob- 
taining saturation as ours, as they are only partially 
covered for an inappreciable ‘period of time. When 
the inductors are between cogs, the field is partly varied, 
but in Pyke and Barnett’s patents the field is equally 
closed, so that there is less strain on the inductors, and 
less pulsation of the shaft, and no loss due to heating, 
whereas, in Prof. Thomson’s machine, it is apparent 
that there is considerable loss from heating in the field, 
more particularly the inner revolving part of the same ; 
but in Pyke and Barnett’s there is ample space for ven- 
tilation. 


Pyke and Harris. 
August 26th, 1890. 


Electric Traction. 


We have your issue of August Ist, and note, on page 
128, your article about our company, and what our cars 
are doing at Beverly, Mass. Yes, you are “gravely 
assured ” that every word in the article in the Boston 
Post is as stated ; and we further believe the last six 
lines of your article to be true. We have proved every 
point and stand ready to, and are perfectly sure we can, 
convince anyone of all these statements. If we have 
all this it is worth looking into, is it not? We advise 
you to do so. We hand you herewith cuts of our 
trucks, cars, power house, &c. 


Union Electric Car Ce., 
By Joun H. Autry, Vice-President. 


Boston, August 11th, 1890. 


[We can only insert this letter and advise our 
readers, especially Messrs. Holroyd Smith, Reckenzaun, 
Elieson, Lineff, &c., to refer back to our issue of August 
Ist.—EDs. ELEC. REV.] 


Electrical Endosmosis or Cataphoric Medication. 


I am sure that now a prominent electrician like Mr. 
Edison has spoken on this subject, it will receive the 
attention it deserves. But the subject has really been 
before the medical profession for a considerable time, 
first, as a well-known physiological experiment, and 
for twelve months at least as a matter of practical appli- 
cation by myself, and doubtless by others. 

I showed cases of rheumatoid arthritis and other 
diseases, under treatment by this method, at a lecture 
given to my mixed class of medical men and nurses 
at the Institute of Medical Electricity on November 
5th, 1889 ; I spoke on the subject at the December 
meeting of the Brussels medical graduates (1889), and 
on December 11th of the same year I published a paper 
in the Medical Press and Circular, giving in some 
detail my plan of using the process. 

I hope shortly to publish a series of cases treated by 
cataphoric medication, though I have hitherto refrained 
from doing so, inasmuch as it is unwise to draw con- 
clusions from a single case of any particular disease, 
or even from a limited number of such cases. I have 
preferred to wait until circumstances enabled me to 
bring forward a sufficient number of results. 


Arthur Harries, M.D. 
_ August 25th, 1890. ; 


Cable Testiug. 


Considering my youth, inexperience, and past dis- 
courtesy, I ought to be deeply grateful that the editors 
of so learned and scientific a journal as the ELECTRICAL 
REVIEW should have sacrificed more than two pages of 
their invaluable space to my mental improvement ; but, 
Strange as it may appear, I recognise in this action less 


of good nature than of a desire to find material to fill 
the columns of their paper. 

Clever as the editors of the ELECTRICAL REVIEW 
have always shown themselves at forecasting events 
(notably in the case of the Marchant engine, which 
was to “revolutionise the electric lighting industry ”), 
their prophecy that I should regret having sent them 
my communication has, contrary (?) to precedent, not 
been fulfilled, for I am still so deluded as to think that 
I have not described a method of testing which is so 
very commonly known, or so ancient as some people 
would have me believe. 

On first seeing such well-known names as Kempe, 
Webb and Varley appended to letters stating the abso- 
lute antiquity of my method, remembering Virgil’s 


sententious lines, 


Sum pietate gravem ae meritis si forte virium quem 
Conspexere, silent arrectisque auribus adstant,. 


I felt inclined to abstain from further comment ; but 
after carefully perusing their letters, I have come to the 
conclusion that a different course is open to me. 

Mr. Kempe says that the method I have described is 
old, and so obvious as not to require description in any 
text-book. 

I cannot see that my method is any more obvious 
than Warren’s method, yet the latter, which has the 
great disadvantage of necessitating the cutting of the 
outside sheath of the cable a large number of times for 
each fault localised, and which, consequently, is not so 
expeditious as my method, is described at considerable 
length in Mr. Kempe’s and other text-books. More- 
over, it seems strange that in the columns of “The 
Philosophical Magazine,” so recently as 1879, attention 
should have been drawn to Warren’s method, when, 
according to Mr. Kempe, a method was then already 
very generally known, which involved no cutting of 
the outside sheath of the cable. 

I have very little to say to Mr. Varley’s letter beyond 
remarking that he has entirely missed the point at 
issue. The method which he describes, and which, by 
the way, he evidently considers reflects considerable 
credit upon its inventor, despite its being, according to 
Mr. Kempe, so obvious as to need no description, is of 
course perfectly applicable to G.P. covered wires. If, 
however, the leads had been covered with tape or felt, 
the method which Mr. Varley describes would have 
been of no use. : 

Another correspondent, whose name is withheld from 
publication (a procedure which I imagined was con- 
trary to the rules of the ELECTRICAL REVIEW), refers 
me to Culley for a description of the original method 
of fault-finding by passing lead through an insulated 
trough. This gentleman seems to think that my 
method, and the one described in Culley, are identical. 
If he will take the trouble to read a little further, he 
will find that the above is not the case, for Culley, 
having described the method of testing with a trough, 
goes on to say: “ To find a fault in a very highly insu- 
lated sheathing, covered with a good conductor, Hooper’s 
material, for instance . . the tape is carefully 
removed over a space of 6 inches,” &c., describing, in 
fact, Warren’s method, to which reference has already 
been made. My test is certainly not indicated in 
Culley, as special mention is there made of a method 
to be adopted (involving cutting of the outside sheath) 
where the faulty cable is insulated with sheathing 
covered with a good conductor. 

The copy of Kempe’s “ Electrical Testing,’ which is 
in my possession, contains no account of Mr. Jacob’s 
method ; the latter has, however, been described to me, 
and, so far as my memory serves me, I believe it to 
differ from my own in several essential points. Should, 
however, this not»be the case, my position will be con- 
siderably strengthened, for it appears that Mr. Kempe 
has thought it worth his while to publish this test in 
his latest edition of ‘ Electrical Testing,’ which he 
surely would not have done had the method been so 
obvious, so ancient, and a matter of such common 
knowledge as he, in his letter, states it to be. 


H. Cuthbert Hall. 
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ELECTRIC LIGHTING AS APPLIED TO 
RAILWAY SERVICE. 


TO those who have noticed the rapid extension of the 
electric light in America, and its ready application, 
amongst other institutions, to railway requirements, the 
apparent indifference of railway companies in England 
to its advantages must appear somewhat remarkable. 
Again and again we are tempted to ask, is it indifference 
or is there any other reason? We do not think 
England’s railway managers, or those who are more 
directly responsible for the despatch of business, are in- 
different to the requirements of their service. They 
are men specially selected for the onerous posts which 
they invariably fill with much credit, for their fitness, 
their ready business qualifications, and their keen ap- 
preciation of the value of time and money. We have 
seen that the light is employed in the interests of 
certain companies, so that it is clear its advantages are 
not kept under a bushel by the electrical departments 
of the several services. Is it that our large railway 
corporations are so conservative in principle that they 
cannot sever their connection with oil and gas? Or is 
it that the cost, being probably more than that now 
paid for illuminating a given space, is so much less 
than that required for the electric light ? We are in- 
clined to think this is nearer the point. In many in- 
stances we know how apt we are to look at any expen- 
diture which may exceed that which we for the present 
incur. Railway companies now light a goods shed or 
a marshalling ground for so much. To establish the 
electric light will call for a special outlay—perhaps of 
a sensible sum of money. It will cost in maintenance, 
possibly, more than is paid for the gas as now used ? 
Where is its advantage ? 

Those who look at the question in this manner will 
find in it no advantage; but there is another stand- 
point from which it may beviewed. We have heard it 
stated that the cost of a fairly heavy installation for the 
purpose of aiding the working of an important and 


somewhat circumscribed goods yard of a London 
railway depot was entirely recouped by the suppres- 
sion of the amount of losses incurred for goods of 
which the company was annually robbed. Whether 
this is so or not, we know it to be a fact that so 
greatly has, and does, the form of lighting now 
employed aid the working of the yard, that nothing 
would induce the officials to part with it; whereas, 
before the work had to be done with a light which 
practically rendered the darkness more visible, it is 
now carried on under a light which at all critical 
points affords an illumination as nearly equal to day- 
light as artificial light can approach. Trains arrive. 
The shunter calls for certain roads. Standing near his 
train, the light shows him the instant the points are set 
and the road is made. The signal is given to the driver, 
and in a moment the vehicles for that road are on their 
way and another road is being asked for to be used in 
a similar manner. Thus, in ten minutes ora quarter 
of an hour, is the marshalling or the distribution of a 
train dealt with, as against a probable hour under the 
old method of hand and gas lamps. Nor should the 
question of safety to those engaged in the work be 
forgotten. Custom, it is said, brings with it contempt. 
The man who is careful as a new comer, often becomes 
indifferent to danger the more experienced he grows. 
With an imperfect light men must, at the best, be 
always onthealert. With a light which renders clearly 
visible the approach of vehicles the mishap of a moment 
should not occur. 

Another ease, illustrative of the advantage of a 
sufficiency of light to enable, work to be dealt with 
expeditiously, comes to our memory. The traffic of a 
large goods depdt, within a hundred miles of St. 
Martin’s-le-Grand, had so increased, that it was found 
impossible to deal with it during the night in sufficient 
time to get the trains out before the morning residential 
traffic took possession of the line. The goods trains 
were fairly stopping the passenger traffic, and there 
was no apparently possible way of meeting the 
difficulty except by increasing the loading accommoda- 
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tion of the goods station, s0 as to admit of more 
vehicles being loaded at a time. This, at the time, 
was not possible, for the reason that money could 
not procure the land; had it, however, been 
procured this form of redress would have involved 
a combination of the inconvenience till the addi- 
tional accommodation had been provided. We believe 
it was due to the ready resources of the goods manager 
of the line, to which our remarks refer, that the com- 
pany was delivered from the dilemma in which it was 
thus placed. It occurred to him to throw more light 
into the goods sheds and yards, and this he did with 
no niggard hand, The loading stages and the shunting 
g.ounds were, practically, flooded with light. The 
men worked with freedom ; hand lamps were set on 
one side. The time occupied in handling them was 
bestowed upon the actual work of loading and unload- 
ing the goods. The desired end was secured. The 
trains were disposed of to their time, and the traffic 
restored to its normal regularity. 

We give these as points in fact, where most im- 
portant advantages attended the introduction of the 
electric light, and where, in one instance, it is probable 
a large outlay for buildings and land was, at all events 
postponed, if not absolutely saved.. They are facts 
which are probably as well known to the railway com- 
panies as to ourselves ; and it cannot be doubted that 
equal advantage might be secured by its employment 
elsewhere. That its employment effects a saving in 
labour—in men’s time; that it aids despatch ; that it 
is an efficient factor in the suppression of accidents, 
we think must be clear to all who care to consider its 
use in the sense in which we have instanced its utility. 
That it actually costs more than the existing outlay for 
a very poor and minor light, does not condemn it as 
more costly in the end. Take into consideration the 


issues secured, and we question if the advantage is not 


so greatly on the side of the electric light as to utterly 
debar any comparison with other illuminants. 
Electricity has been of the greatest service to rail- 
ways. It is difficult to conceive at this moment how 
the railway work of the country could be dealt with 
without it. Certain it is that an enormous outlay must 
have occurred in duplication of lines had not electricity 
aided in the regulation of the traffic. And it is equally 
certain that electricity will year by year, and day by 
day, prove itself, if well and judiciously handled, of 
still greater service. So many are its applications, so 
readily does it adapt itself to every requirement, and 
s0 exact is its proportionments when in operation, that 


it readily presents itself to the service of all who desire — 


to avail themselves of it. In the illumination of rail- 
way stations, goods depots, goods yards; in the mar- 
shalling of goods trains’ and in their distribution ; in 
the lighting of passenger trains; in welding, and, 
possibly, at no distant date, in the operation of ma- 
chinery now worked by hydraulic power, we see 
a field of utility great alike to the community at large 
as, more immediately, to the railway interests. Shortly 
we may see a large portion of the City of London illu- 
minated by the electric light. It seems but a few 
years since our attention was drawn to the subdivision 
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of the arc, and now that we are arranging for the 
permanent lighting not only of our metropolis, but of 
many of our most important towns, we may fittingly 
consider what has been the progress on railways ? 

Practically, railways have done very little. Some 
few of our London stations—Paddington, Cannon 
Street, the London, Brighton and South Coast at 
Victoria, the London and South Western at Waterloo 
and Nine Elms, Cannon Street, Charing Cross, Liver- 
pool Street, and the Midland at St. Pancras—have been, 
and may, we presume, now be regarded as permanently 
lighted. But out of London we find little doing. At 
Glasgow we have the St. Enoch’s, Glasgow and South 
Western Station and Hotel, the Central Station and 
Hotel, the Grangemouth Docks (both Caledonian), the 
Waverley Station, Edinburgh, and the Underground 
Railway, Glasgow (North British), illuminated by the 
same means, 

In the provinces, Bradford stands forth as a brilliant 
exception. The Midland Company has recently built a 
very fine and commodious station here, to which there 
is tacked on a charming hotel, replete with all the ad- 
vantages and comforts of the present period. The 
whole of this station, booking offices, waiting rooms, 
approaches, parcels office, cloak room, and all other 
offices, refreshment rooms, as well as the hotel, are 
lighted by electricity throughout. The station, in this 
respect, stands unique. It is the only station, we 


_ believe, extant, which has been so equipped. 


We do not know the reasons which have induced the 
Midland directors to thus again signalise themselves as 
pioneers in the application of a great and useful branch 
of science, but we feel that we do not stand alone in 
our admiration of an intelligent corporate body thus 
recognising and testing in an efficient and broad 
manner the worth of that in which they probably see 
a promising future. We understand that, in laying 
down the machinery for this installation, provision has 
also been made for lighting the new goods warehouse 
which is to be raised on the ground occupied by the 
old passenger station. In this installation we have 
hydraulic and electric machinery, with boilers, all 
within the same building, so that the utmost economy 
will be obtainabie in labour. 

Before leaving the subject of lighting, we must not 
omit to add that the Midland is also laying down, and 
will shortly have in operation, one of the largest arc 
light installations: extant—viz., 150 are lights—for the 
illumination of the St. Pancras goods depot and the 
new goods warehouses and yards adjoining the St. 
Paneras passenger station. 

The application of electricity to the lighting of 
railway trains must necessarily feel its way, but the 
efforts made by the Midland to solve the question bear 
with them every prospect of success. For some years 
the London, Brighton and South Coast Railway 
has been running trains illuminated by this means, 
the dynamo being driven from the axle of one 
of the vehicles, and the lights being sustained by one 
set of accumulators arranged in the same vehicle. 
The experiments carried out by the Midland have 
taken a wider scope, and have had for their object the 
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determination whether electricity is capable of being 
applied to all the exigencies of railway traffic. Thus, 
with respect to main-line trains, and others, which are 
not always coupled, i.¢., trains:en bloc—each vehicle 
carries its own lighting power, accumulators capable, 
when fully charged, of sustainining the whole of the 
lights of the vehicle for a given period—say, six to 
eight hours—being provided in each carriage. So far the 
Midland has now had running for some time daily out 
of London two trains for Manchester and Liverpool, 
and two trains for Nottingham, Sheffield, Leeds, and 
Bradford ; and, similarly, two trains daily from each of 
the places named to London. These trains, together 
with a local “bloc” train ranning between Manchester 
and Stockport, have the dynamo driven, like the 
Brighton Company’s trains, from the wheels of one 
of the vehicles on the train. We understand, however, 
that the Midland is now proceeding a step further, 
and fitting other trains, driving the dynamo direct 
from a small engine placed upon the locomotive. 

So far train lighting by electricity has been confined 
to the Brighton, South Eastern, Great Northern, and 
Midland. With the exception of the Midland there 
has been no attempt to deal with trains broken up on 
the journey, or for slipping coaches, &c., on the way. 
At the same time it is worthy of mention that experi- 
ments to a small extent, and extending over a very 
short period, have been made by the Great Eastern and 
Lancashire and Yorkshire Railway Companies. 

We can only hope that the experiments which have 
been undertaken, with so much success so far, by the 
Brighton, the Great Northern, and the Midland, will 
be pursued to that successful end which will establish 
so useful and so favourite a form of light for the com- 
fort of the travelling public. Difficulties invariably 
accompany new applications, and in the application of 
electricity to the purpose in question there are, un- 
doubtedly, many new phases'to deal with. Apparently 
these have been, so far, so well met as to leave little 
doubt of ultimate and complete succéss. 


THE HOPKINSON AMENDMENT. 


ee eee 


HOWEVER dry the subject matter, the perusal of a 
pile of statutory declarations furnishes, at times, an 
interesting and instructive occupation. We have read 
the Hopkinson Amendment Declarations once more 
before consigning them to the receptacle reserved for 
ephemeral literature, and with the evidence before us 
confess that we can find no fault with the decision of 
the Comptroller-General. The patent of the Brothers 
Hopkinson is for “improvements in the construction 
and application of induction coils,’ and the patentees 
applied for leave to amend the above title by specifi- 
cally limiting their claims to coils used “for electric 
distribution,” these last three words being proposed to 
be added to the title. The claims were proposed to be 
narrowed down to two, which included secondary 
generators having an approximately closed magnetic 
circuit of laminated iron—three claims for methods of 


regulation having been excised. The specification 


appears to have been carelessly drawn up, as it con- 
tains several clerical errors, for leave to correct which 
application was also made. These errors are “contact” 
for “control,” “neutral” for “mutual,” and “ per- 
pendicular” for “ parallel.” Many sincere and solemn 
declarations were obtained by the opposition to 
show that they were not errors at all but that 
the words proposed to be used instead of them 
constituted an afterthought on the part of the 
applicants. However, the Comptroller-General of 
Patents has allowed the corrections to be made, the 
fact that the words in question were verbal errors 
being perfectly clear from the description and draw- 
ings—that is to anyone not an expert witness retained 
by the opposition. As is well known, the expert 
witness can display the profoundest idiocy or the 
sharpest intelligence, as occasion may _ require. 
Leave to amend the title has not been granted, nor 
have the claims been narrowed down. ‘The opposition 
sincerely and solemnly declares that such amendment 
would entirely alter the scope and bearing of the 
patent. Perhaps it would; we are not quite sure, but 
we don’t think so. However, as there is a doubt on 
the point, the Comptroller has done right in dis- 
allowing the proposed amendment. The patentees 
say that the application of induction coils to elec- 
tric distribution is clearly implied in their speci- 
fication, and that this would be understood by any 
person conversant with electrical engineering who 
read that document fairly. We say so too, for the fre- 
quently employed term “secondary generator” proves 
this apparatus to be included under the more compre- 
hensive title of induction coil. But this affords no 
reason for allowing the amendment, and as the scope 
of a patent admits of more than one interpretation, if 
there are doubts, they had best be settled in the Law 
Courts. People who draw up specifieations in loose 
fashion must be prepared for the pleasant contingency 
of a decision by Judge and Jury. 


UNDER the above heading we notice, 
in the New York Electrical Engineer 
of August 20th, a letter from Professor 
J. A. Fleming, having especial reference to the proposed 
connection of the names of Franklin and Henry with 
the titles of certain electrical units. However much 
these names are deserving of being held up to admira- 
tion, and of being preserved to memory, we think that 
the mania for inventing fresh terms has been carried 
to an extreme. Is it not sufficient that the names 
of Ampere, Faraday, Joule, Ohm, Volta, Watt &c., 
have been tortured, twisted, and scattered recklessly 
hither and thither? Must we further submit to an 
amplification of the already overstocked vocabulary of 
electrical terms? A veritable craze seems to have taken 
possession of the electrical world, but there is, after all, 
an amusing phase of the disease. The writer of the 
letter above alluded to, suggests that “the practical 
unit of self-induction in the system of measurement 
which employs the ampére, volt, ohm, &c., should be 
called a hen.” Oh, shades of poultry yards! will not 
every barn-yard rooster arise and crow out his indigna- 
tion? The following paragraph—‘and bestow upon 
the unit a name which carries no suggestion of dimen- 
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sions, and which is susceptible of being used in such 
compounds as micro-hen and milli-hen convenient for 
subdivisions of the unit,” seems to us a direct insult 
levelled at Dame Partlet and her callow brood. The 
professor goes on to say, “ There is nothing to prevent 
any one speaking of true hens, legal hens, or British 
Association hens, if it is required to be very precise.” 
What delicate definitions! Should suggestions of the 
nature proposed by Professor Fleming be generally 
adopted, an unlimited field is presented to the aspiring 
nomenclaturist ; the possible variations being almost 
endless, limited only by the number of names borne by 
men more or less famous in electrical science. But, 
perhaps, we have taken Professor Fleming’s suggestion 
too seriously. 


ACCORDING to accounts which have 
reached us at various periods the elec- 
tric lighting at Bath is no unmixed 
blessing. After the installation had been running a 
short time many complaints were made of faulty 
lamps ; now matters seem to be a little worse. On 
Sunday night we are told the donkey engine used in 
the central station to feed the boilers broke down, and 
the alternators were shut off putting out the incan- 
descent lamps, which were not restarted that evening. 
Shortly after the arc machines, with the exception of 
one, were stopped for about three hours, putting out 
- half the street arc lamps and leaving the works in 
darkness, the men having to work with candles and oil 
lamps; later on, we are informed, the whole of the 
public arc lamps were discontinued for an hour. We 
are afraid this is calculated to bring some one into 
discredit, whoever that someone may be. 


Electric Light at 
Bath, 


WHENEVER we take upan American 
| paper, which is published beyond the 
sphere of influence controlled by the alternating 
current party, we find such remarks as the following 
by no means uncommon : “ But the horrible part of 
the execution, so many papers say, was the fact that 
the flesh on the top of the head and at the base of the 
spine was burned, and that death by electricity is there- 
fore a failure.” It is very sad indeed to think thata 
man like Kemmler, who was devoid of all that pertains 
to humanity, should be slightly burned. This little 
preface to his hereafter should be considered simply as 
a preliminary that he might become to some degree 
accustomed to his future state, and we believe that a 
continuance of the law which made death by electricity 
legal will have a salutary effect upon the criminal class 
in New York State, and that other States might do 
worse than adopt it. 


Kemmler’s Execution. 


THE Financial News of September 
3rd recalls its words of June 11th, to 
the following effect :—“ Next to the 
rise and fall of the Paris Syndicate, the most important 
event which has happened in the copper trade of late 
years is the discovery of the Elmore copper-depositing 
process,” and adds: “ When the Société des Métaux 
fell to pieces, M. Secrétan was under contract to buy 
the foreign patents for £700,000. Two official state- 
ments have just been published respecting the relative 
estimated value of the shares in the English and 
Foreign Elmore’s Copper Depositing Companies. It is 
pointed out with regard to the former that the plant 
now in process of completion will yield a profit of 
£174,720 per annum, enabling the company to pay a 
dividend of 100 per cent. and leaving a surplus of 


Elmore’s Copper 
Companies. 


£34,720. It is deduced from this that the shares which 
now stand at about £7 should be worth £20 each, and 
Mr. Elmore says that ‘at no very distant period they 
will stand at £50 each.’ The shares in the Foreign 
Company are estimated on the basis of the sale of four 
groups of patents now in negotiation, the total antici- 
pated receipts from which amount to £566,500, giving 
£17 each to the priority shares and more than £34 each 
to the founders’ shares, apart from the value of shares 
in subsidiary companies.” The above predictions are 
very pretty, and doubtless will send a warm thrill of 
excitement through the holders of Elmore copper 
shares, but they must, of course, be taken with a grain 
of salt. We sincerely hope the forecasts will be verified, 
and that the example of the Société des Métaux may 
not be followed, for with success no one will be 
harmed. We should, however, much like to get at 
genuine manufacturing results rather than the price 
rigging through means of vague statements of im- 
mense profits. 


THERE was a paragraph in last 
week’s Hngineering which a practical 
bleacher informs us could only be 
made by an enemy to bleaching by electrolysis or a 
promoter of the Chemical Union. Our correspondent 
is ready to prove that such results as those reported 
would be much dearer than bleaching by chloride of 
lime, and would condemn the electrolytic system if 
nothing better were done. He encloses us the follow- 
ing letter from the London Electric Bleaching Com- 
pany to a Manchester firm, and expresses his readiness 
to conduct the experiments in the presence not only 
of paper makers but of the representatives of the elec- 
trical press :— 


Bleaching by 
Electricity, 


Bleaching by Electricity. 


Dear Sirs,—Referring to our former correspondence, we intend 
next month to demonstrate on a commercial scale the superiority 
of our process for bleaching by electricity over the present method 
by means of bleaching powder. By our process, each manufac- 
turer can produce the quantity of bleach he requires daily, without 
any more trouble than in preparing the solution of bleaching 
powder. The plant and machinery are not expensive; and are 
easily adapted to the present system. The bleach produced by 


electricity has the same decolorising properties as chloride of lime, 


and none of its drawbacks. By our electrical process bleachers 
will be enabled to produce the equivalent of a ton of 
bleaching powder, at half the present cost. Our demonstrations 
(which will last a fortnight) will show, Ist. The transformation of 
common salt and water into bleaching liquor of the required chlo- 
rometric strength for the ensuing operations. 2nd. The bleaching 


. of a few cwts., or say half a ton of paper pulp, or of vegetable fibres, 


in less time, and at half the cost, as compared with when bleaching 
powder is used.' Kindly let us know if you will favour us with 
your presence, or with that of your representatives, and as soon 
as our installations are completed, we shall let you know the date 
of our experiments ; and, if you wish it, we will bleach your own 
materials. 


. IT is probable that big things may be 
expected in the way of electric light- 
ing at Birmingham very shortly. 
Already a good many street mains are laid in the cen- 
tral portion of the town, and the work is being rapidly 
pushed on. The company responsible for this is the 
Birmingham Electric Supply Company, which had the 
provisional order transferred to them by Messrs. 
Chamberlain and Hookham last year. Their order 
enables them to supply the electric light to the richest 
neighbourhood, in which are all the public institutions, 
theatres, banks and offices. It is expected that a station 


will be erected capable of supplying 20,000 lights. It 
is high time that the chief town of the Midlands - 
bestirred itself to acquire a good system of electric 
lighting ; private lighting has been carried on, but only 
in one or two of the theatres and other buildings. It 
is, therefore, with satisfaction we hear of the work 
likely to be accomplished by the local company. 


Electric Lighting in 
Birmingham. 
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THE HEDGEHOG TRANSFORMER. 


LAST year Mr. Swinburne brought forward the theory 
that an open iron circuit could be made more efficient 
than any form of closed iron circuit transformer. The 
loss in a transformer is made up of loss in copper due 
to resistance and the loss in iron due to hysteresis. In 
calculating the efficiencies of transformers, the loss in 
the iron has generally been left completely out of 
account, and the loss in copper alone considered. 
Hence the efficiences of 97 and 98 per cent. claimed for 
closed iron circuit forms. If the loss by hysteresis is 
taken into account, allowing the losses as given by 
Ewing, the loss in iron in closed circuit transformers, 
as usually designed is rome 10 per cent. of the full 
load. As the loss in iron goes on all the time a trans- 
former is in circuit, this is very serious. The propor- 
tion of actual to possible output of energy per day 
varies in different districts, but in most stations the 
average use of lamps is less than two hours a day, 
including all the lamps installed. The transformer 
must be large enough to feed all the lamps installed, 
so it runs, say, an average two hours of full load a day. 
If there is a loss of 10 per cent. of full load in the iron, 
this gives an actual efficiency of 45 per cent., even 
neglecting the loss in copper. In the Hedgehog form 
the proportion of iron is very much reduced. The 
cross section of the iron is much legs, and the length is 
about one-third of the closed circuit form, as it has not 
to surround the wire. The result is that, even in small 
transformers, the iron loss is under 1 per cent. of the 
full load. One per cent. of the full load gives 89 per 
cent. all day, neglecting copper loss, against the 45 per 
cent. of the closed circuit. This is neglecting copper, 
however, and the copper loss is greater in the Hedge- 
hog form, so this is an exaggerated comparison. Such 
a transformer really has an efficiency of about 87 per 
cent. all day. 

The theory of the Hedgehog form is this : If a closed 
iron circuit is used, the iron circuit must be long, to 
embrace the copper coils. The only way to shorten it 
is to make the copper coils smaller. This means using 
a higher current density which, is wasteful, or fewer 
turns of copper. Fewer turns of copper demands either 


a higher induction in the iron, ora greater cross section, 
and both of these mean greater loss by hysteresis. If 
the iron circuit is opened, the sides of the embracing 
core can be removed, so the loss by hysteresis is divided 
by three. As there is now plenty of room for copper, 
the turns and cross section can be increased, and the 
iron reduced still further. The object of introducing 
the closed iron circuit was to reduce the magnetic re- 
sistance. An open circuit transformer has much higher 
magnetic resistance. The question of magnetic resist- 
ance is not so important as might at first sight appear. 
Its increase demands more exeitation, or more magneto- 
motive force, and this increases the loss in copper. The 
best form is thus a compromise. The Hedgehog ends 
are to reduce the magnetic resistance. In a conductive 
circuit the resistance is low, if the current density is 
low in all parts where the specific resistance is high. 
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Similarily, in a composite magnetic circuit of iron and 
air, the magnetic resistance is low if there is never a 
high magnetic current density or induction in the air, 
which has high specific magnetic resistance. The mag- 
netising current in a Hedgehog is high; but as it is 
a quarter of a period behind the primary current in 
phase, and as the primary wire has to be large enough 
to carry the primary current, the loss in watts is small. 
As this loss goes on all day, however, it is by no means 
unimportant, and has to be included in getting out the 
efficiencies of these transformers. The construction of 
these transformers, as carried out by Messrs. Swinburne 
and Co., of Teddington, is very simple. A gun metal 
casting of cross shaped section forms the backbone. 
It is spread out at each end, forming legs at one, and 
taking the circular terminal board at the other. It also 
carries insulating flanges which form the ends of the 
coils. Into the four recesses in the core are put four 
bundles of soft iron wire. These are taped over, and 
the secondary is wound on. The secondary is then 
covered with two layers of ebonite, and the flanges are 
also faced with the same material. The primary is 
then wound on in two compartments, separated with 
ebonite after the manner invented by Gramme, so that 
both ends come outside, and as far removed from each 
other as possible. The ends of the core are then spread 
out, and the transformer tested under 4,000 or 5,000 
volts; the insulation in meghoms being read by a 
peculiar instrument which measures the effective re- 
sistance under an alternating current. As iron cases 
cannot be used, as they would be magnetised by the 
transformer, and as any metal would have Foucault 
currents generated in it, stoneware jars are used for 
cases. These have lids bolted down with holes for the 
leads, as shown. 


ELECTRIC LIGHTING MANY TIMES > 
SUPERIOR TO GAS.* 


By PAUL HOHO. 


AT a conference which took place in connection with 
the last general assembly of the Union of Engineers 
graduated at the University of Louvain. I had occasion 
to make a comparison betweén certain figures relative 
to the yields of an electric incandescent lamp and a jet 
of gas. I was greatly surprised at the astonishment 
which my conclusions evoked, even amongst elec- 
tricians ; and I was induced thereby to repeat my cal- 
culations in our society with a view to raising a dis- 
cussion so as to accentuate the affirmative character of 
the conclusions which might result. In any case it is 
well to proclaim aloud and to reiterate figures which 
ought certainly to find a place on the leading page of 
every engineer’s pocket book. The matter is one of 
extreme simplicity and, frankly, I ought to apologise 
to you for introducing one so elementary. 

The entire question reduces itself to this: What 
amount of energy is required by an incandescent lamp 
on the one hand and a gas jet on the other, in order 
to produce an equal amount of light, for example, an 
amount equivalent to 16 candles ? ; 

Allow meto make a slight digression for the purpose 
of assisting somewhat in preparing gas for the sentence 
which is about to be pronounced upon it by figures 
which admit of no appeal. 

The action of the incandescent lamp is based upon 
the fact that the energy of the electric current in 
traversing its filament tis transformed by reason of the 
resistance offered by the latter, into calorific energy, 
which emanates from the filament in the form of 
calorific rays. But, as you are aware, a solid body if 
placed in a certain temperature becomes incandescent, 
that is, a part of the calorific rays becomes luminous. 


* A paper read before the Société Belge d’Electriciens. 
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For the complete utilisation of this property it would 
be necessary to attain to such a temperature that 
the proportion of the luminous rays to the total radia- 
tion is the maximum. Unfortunately the physical 
constitution of the filament, as we actually possess it, 
does not admit of its being placed above a certain tem- 
perature, and we are compelled, therefore, to moderate 
the action of the electricity in the lamps. The incan- 
descent lamp, as far as it goes, is consequently very far 
from realising our ideal, and in order to bring about its 
perfect action upon this principle, electricity is com- 
pelled to await the progress of chemistry, which I hope 
will one day give us a body upon which electricity 
will be able to exercise its action without restraint. I 
will not expatiate upon what may be reasonably expected 
by electricity upon this head, but will base my calcula- 
tions upon results as they have been actually obtained. 

As regards the gas jet, I would first of all remark 
what a singular idea was that which sought to light up 
the universe by means of a flame. A flame, as you are 
aware, is essentially composed of gaseous elements, in 
which is found a comparatively slender quantity of 
solid particles. Now, we learn by physical science, 
that from gas, at whatever temperature it may be 
carried, emanates very little or no light ; all its raysare 
calorific, and the light which emanates from the flame, 
is exclusively composed of solid particles, notably 
carbon. 

Is it possible to imagine a more irrational method of 
lighting ? You may attempt to excuse it by saying 
that it has for along time been the only one we knew. 
I admit the excuse, and even that it is a serious one, 
but you must also confess that it is the only one. 

A priori, we are in a position to foresee the wretched 
result to be had from a gas jet; and it only remains to 
compare the figures. 

An incandescent lamp of 16 candle-power consumes 
at its terminals 2, 24, 24, 3 to 3} watts per candle, or, 
32, 36, 40, 48 to 56 watts for every 16 candles, which 
amounts to 3:2, 3.6, 4, 4:8, 5°6 kilogrammetres per second 
for every 16 candles. 

On the other hand, a 16 candle-power gas jet con- 
sumes 180 litres and more per hour. 

Now, a cubic metre of gas, by its combustion, gives 
out 6,000 calories (according to M. Fresca’s calculation) ; 
and 180 litres will give out 6,000 x i = 5 1,080 
calories ; 1,080 calories = 1,080 x 424 = 457,920 kilo- 
grammetres, which a gas jet consumes per hour, that is 


397,920 _ yor.0n 1403 
“5600 = 127-20 kilogrammetres per second. 


It only remains now to compare this consumption 
of energy with that of an incandescent lamp as set 
out below. 


127°20 kilogrammetres — 39-75; 
3°2 
127:20 kilogrammetres _ 35-28; 
3°6 
127°20 oo — 26°50: 
127:20 eee einotres = 22-70; 
From these I conclude that in order to produce a 
luminous intensity of 16 candles, a gas jet consumes 
22°71 to 39°75 times more energy than an incandescent 
electric lamp, counting the latter at 2 to 3} watts per 
candle, and the consumption of gas at 180 litres per 
hour. I conelude, further, that the incandescent 
supplies an illumination absolutely 22 to 40 times that 
of a gas jet. 

That is all I had to prove, and I could content my- 
self with pointing out that in order to destroy these 
conclusions it will be necessary to invalidate the pre- 
ceding figures, which is, I repeat, impossible. How- 
ever, as I foresee myself being answered in the eternal 
refrain of “theory and practice,” I will dwell a little 
longer upon the matter than it really demands. 

In the above conclusion I have specified all that the 


figures teach ; they tell us nothing more, but, above all, 
nothing less. We therefore have it that the incan- 
descent lamp constitutes a transformer for the produc- 
tion of luminous energy 22 to 40 times more perfect 
than the gas jet, comparing the two individually with- 
out regard to the production of energy by the one, or of 
gas by the other. This is the first thing to be esta- 
blished. 

Next, as regards the production of electric energy 
and the production of gas. 

Energy is present in nature under various forms ; 
under that of chemical energy in carbon and other 
bodies—as calorific energy, as the energy of gravitation 
and of masses in movement, for example, the fall and 
flow of water. 

Gas can only be obtained from coal, and, in certain 
cases, where it already existant in nature, whilst it 
cannot be drawn from energy which exists in other 
forms unless in the most roundabout and impossible 
way. 

Electric energy, on the contrary, may be obtained by 
the transformation of energy existing in any form, 
with various results. Thus coal may be trans- 
formed into electric energy by a series of trans- 
formations yielding a feeble result which is succes- 
sively diminished by each transformation ; the mecha- 
nical energy which may be employed upon a shaft 
moved by a fall of water, may be transformed into 
electric energy and afford results unknown in any 
other industry, 85, 90, and even 93 per cent., for 
instance, 

Therefore in comparing electricity with gas, it would 
be absolutely unreasonable to deal with energy as exist- 
ing under one form only. 

If gas, for the sake of a cause which is otherwise 
indefensible, demands that the comparison be made 
from the standpoint of the energy of coal compared 
with that of gas, electricity will not shrink from the 
comparison ; but should electricity in its turn call for 
a comparison with other forms of energy, the protests 
of the advocates of gas would only be equalled by the 
disastrous results to their client. 

However, for the production of light, it suffices on 
principle to have a suitable transformation of energy, 
nothing but energy, and this as much as possible free 
from carbon fumes and from the emanations of car- 
bonic acid and other similar products whose influence 
is little beneficial. It is true that coal is to be found 
in large quantity in nature, and that in this country, 
as a rule, it offers the most economical and convenient 
form of energy for our needs. But we are not merely 
arguing the case of Brussels, and without admitting 
the hypothesis that some day or other we shall have to 
make use of the Niagara Falls, we have still in this 
country waterfalls and flows which could be easily 
utilised,and which have, in fact, beenso very frequently. 

We by no means decline to institute a comparison 
with gas on the standpoint of coal or of gas even, 
but first let us point out the insufficiency and exclusive- 
ness of the comparison. 

Thus, 10 kilos. of coal furnish a maximum of 
3,000 litres of gas, or a quantity sufficient to feed ten 
jets of 16 candle-power during one hour and forty 
minutes. To produce electric energy from coal, we 
are obliged in the first place to transform, by a series 
of transformations, the energy of coal into mechanical 
energy and next into electric energy. With the aid 
of a good condensing engine, 10 kilos. of coal will 
furnish 8 horse-power hours upon the shaft, by means of 
which thedynamo electric machine will furnish 8 H.P.H. 
x 75 kg. x 98 w. x 80 per cent. = 4,800 watt-hours, 
or the amount of energy necessary for supplying 10 
incandescent 16 candle lamps during 84ths to 15 hours. 

Result in favour of electricity : 

87to1l5  51to09 
12 - 
and, moreover, the first transformationsof the energy, up 
tothe driving shaft, before electricity had come into play, 


had only furnished a total rendering of 10 per cent. 
In fact, 1 kilo. of coal gives an immediate yield of 
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5,000 calories = 2,120,000 kilogrammetres, whereas upon 
the driving shaft we have 0'8 H.P.H. x 7ikg. x 3,600 s 
= 216,000 kilogrammetres, which gives a rendering 


216,000 
ee? eee a o— a) —— nt. 
190,000 0:10 10 per ce 
Let us now make the comparison on the score of gas, 
that is, by employing the 3,000 litres of gas produced 
by 10 kilos of coal on\the one hand directly in the 
gas jets, and on the other for producing, by means of 
various transformations, electrical energy for the supply 
of incandescent lamps. The 3,000 litres of gas will 
supply, it is said, 10 jets of 16 candle-power during one 
hour and 40 minutes. On the other hand they will 
supply upon the driving shaft of a gas motor oe Gs 
4-286 horse-power hours, by means of which the dynamo 
will furnish 4:286 H.P.H. x 75 kg. x 9:8 w. x 80 per cent. 
= 2,560 watts hours, or the amount of energy required 
for supplying 10 16-candle incandescent lamps during 
4+ to 8 hours. 
Result in favour of electricity 


4$to8  274to 48 
i, ae | 


And, moreover, the gas motor, which consumes 700 
litres of gas per horse-hour only returns 15 per cent. 
yield. In fact 700 litres of gas give immediately 
i x 6,000 = 4,200 calories = 4,200 x 424 = 
1,780,800 kilogrammetres ; whilst on the driving shaft 
they gave 75 kg. x 3,600 = 270,000 kilogrammetres, or 


210,000. oped: 
780,000 0:15 = 15 per cent. 
. These figures point their own conclusions sufficiently 
clearly, precisely, explicitly and instructively to be 
developed by us. 

I have only to point out what follows as a consequence : 

1. The loss which occurs in obtaining electric 
lighting by means of coal or gas, is not to be 
attributed to electricity but to the successive trans- 
formations of energy with very slender results, before 
electric energy is obtained. 

2. Directly electricity comes into play, that is when 
mechanical becomes transformed into electrical energy, 
the yield is enhanced to 80 per cent. (as mentioned in 
my calculation), and may in fact reach to 85, 90 and 93 
per cent. and more. 

3. Therefore in spite of the preliminary very un- 
favourable transformations electricity, a total result 
is obtained which is notably superior to gas, as I have 
shown in the foregoing figures. 

These will be found to gain in importance and to 
accentuate the advantages of electricity if we take into 
consideration the following three facts : 

1, The transformation of energy in general in all 
these forms makes continuous advances. Whilst these 
advances constitute an immediate advance for electric 
lighting, they bring with them no advantage for gas 
lighting. It is true that gas is in no way prejudiced 
by the transformations undergone by it before its 
utilisation, but its failure consists entirely in its em- 
ployment as a lighting medium. 

2. The transformation of electric energy is making 
rapid progress. The same cannot confidently be said 
of gas, which after over a hundred years of use, finds 
itself already outstripped by a luminant which hardly 
counts an existence of 10 years. 

3. Electric energy is peculiarly transportable from 
long distances, a fact which enables it, and will enable 
it, to overcome local circumstances disadvantageous to 
its production, by enabling its production in localities 
where the conditions are more favourable. 


Copper in America,—A representative of one of the 
largest copper houses in America says the demand for 
copper wire is beyond the wildest hopes of the mann- 
facturer, 
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[FROM A CORRESPONDENT. | 


RECENTLY an improvement in the Morse apparatus has 
been effected by means of an invention made by Joseph 
Stule, of Jigerndorf, the manager of the Moravia- 
Silesia central line. This invention is not an improve- 
ment or a simplification of the Morse apparatus itself, 
but it promises noteworthy results as regards economy 
of working material. The idea upon which Stule has 
effected his arrangement of stations is founded upon 
the division of the current and upon its insulation. 
He has arrived at the important result that local 
batteries can be definitely dispensed with in telegraph 
working. This is an important advantage in the large 
telegraph systems of the Government, and in railway 
lines with many branches, as it involves a great economy 
of material, and dispenses with the trouble of filling up 
the batteries and exchanging those which have become 
unserviceable. 

With this invention, which has been arrived at ina 
very simple and ingenious manner, involving no extra 
outlay, there are connected other advantages of much 
importance, especially on railways which have to main- 
tain separate batteries to work signals (bell signals and 
distance-signals). Thanks to the idea of Stule, which 
has been tested experimentally, an economy in working 
material of nearly 50 per cent. has been attained with a 
current which does not exceed the normal strength. 

Of not less importance is the advantage of the same 
idea in subdividing the current, as Stule has succeeded 
in working with a different strength of current. It 
often happens that the line current, from different 
causes, is weakened to such an extent that the Morse 
apparatus gives only illegible signs, whether because 
the two stations corresponding with each other are too 
far apart or that various intervening stations disconnect 
their arrangements on the approach of a thunderstorm. 
Stule has met this difficulty in a most satisfactory 
manner. 

It must further be noticed that Stule has devised a 
certain method of protecting the telegraphic stations 
from lightning. 

Another not less surprising success of the same 
inventor is that he has rendered it practicable not only 
for stations of the same portion, a, of the main line, A, 
to correspond with the stations of the branch line, B 
—which is nothing new—but also the stations of the 
portion, 6, of the main line, A, may speak with the 
same branch line, B, a result which has hitherto been im- 
practicable. This is important, for, in the first place, the 
communication of messages through intermediate 
stations is a waste of time ; and, in the second, it increases 
the chances of error. Finally, it must be mentioned that 
Stule has encountered a misfortune at the very outset. 
In his delight at the success he opened heart and 
mouth to a specialist. The latter, abusing his con- 
fidence, applied for patents in Austria and Germany. 
This affair has occasioned an investigation which may 
possibly have to be decided by the courts of law. Fortu- 
nately the “good friend” has not fully grasped the 
idea of Stule, so that there are many important defects 
in the scheme of the patentee. Herr Stule has 
received many offers of financial assistance from patent 
offices abroad. 


WHAT CONSTITUTES A DANGEROUS 
ELECTRICAL CURRENT ?* 


By NELSON W. PERRY, E.M. 


PART II.—CONCLUDED. 


THE average normal resistance of an adult body from 
hand to hand may be accepted as 1,000 ohms. As the 
highest estimates have usually placed the quantity ne- 


* Western Electrician. 
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cessary to kill at not more than one ampeére, if passed 
from hand to hand or head to foot, the electromotive 
force that must be associated with the same idea will 
be 1,000 volts, because the pressure is capable of forcing 
just one ampére of current through a resistance of 
1,000 ohms. We must not, however, assume from this 
that all currents of 1,000 volts that pass thus through 
the body are necessarily fatal, because currents may 
exist of vastly greater electromotive force but lacking 
in quantity—such as, for instance, the spark from a 
Leyden jar, which may be many thousand volts, and 
yet be so insignificant in quantity as to permit of its 
being taken without unpleasant effects. Then, again, 
if we should assume a case in which, say, a single 
ampere of current would only be just sufficient to cause 
death, it is not to be taken for granted that death could 
not be caused in any way by Jess than one ampere. 

Prof. Tait and Balfour Stewart, in their joint work, 
“The Unseen Universe,” call attention to the different 
effects that may be produced by the same amount of 
energy when applied in different ways, and cite as an 
illustration, that a pillow weighing 30 lbs., moving ata 
rate of 10 feet per second, that is a velocity it would 
attain if it had fallen a little less than 2 feet, has nearly 
the same energy as a pellet of No.1 shot as it leaves 
the muzzle of a fowling piece. ‘“ How different the 
quality of these equal quantities of energy of the same 
kind,” say they. 

Then, again, it is observed that a force suddenly 
applied will often produce very different results from 
an equal one that has been gradually applied, and an 
interrupted or alternating current of electricity is found 
to produce more violent physiological effects than a 
continuous or steady current of the same electromotive 
force. 

In the present state of our knowledge, it is not pos- 
sible to arrive at the increased effect quantitatively, but 
that there is increased effect is a matter of very com- 
mon experience. Mr. Edison is quoted as having stated 
that three volts of the alternating current would be 
fully equivalent, in physiological effects, to eight volts 
of the direct current. Mr. Westinghouse would pro- 
bably not admit that there was anywhere nearly so 
much difference between the two. 

It is desirable that we do not here confuse the effects 
due to the breaking of a circuit. 

Everyone is familiar with the thumping that occurs 
when the water is suddenly turned off in a long pipe. 
There is no jar when the water is turned on at the 
faucet, but if the pipe is very long, and the water is 
under considerable “ head,” a sudden turning off of the 
flow may result in such a thump as to burst a pipe 
capable of withstanding avery much greater pressure 
than that due to the head of water. In fact, this extra 
pressure, due to the sudden stoppage of a flow of water, 
is utilised in the hydraulic ram to force water higher 
than its source. 

Now, in the flow of electricity, we have an exactly 
similar phenomenon. While the sudden closing or 
starting of an electric current will produce momentary 
physiological or magnetic effects in excess of the same 
current more gradually applied, its electromotive force 
is not increased by its sudden starting ; but if a circuit 
be suddenly broken, we have effects exactly analogous 
to those observed in the case of water in a pipe. If the 
wire be very long, these increased effects become more 


apparent, and, if the long wire constituting the circuit: 


is coiled many times around a soft iron core, as 
in the case of an electro-magnet, the voltage may 
be enormously increased by the breaking of the 
circuit. This effect, which is said to be due to 
momentum in the case of water, is called the “ extra 
current,” and is ascribed to “ self-induction ” in the.case 
of the electric current. 

In some cases this extra current may be several times 
as strong as the normal current, and it thus becomes 
apparent how an otherwise harmless current may be- 
come an agent of death. 

For instance, where a man might catch hold of a 
broken trolley wire carrying a current of 500 volts with 
safety, if it were merely hanging down and not touch- 


ing the ground, he would in all probability be instantly 
killed if he found such a trolly wire lying on the 
ground and he should pick it up, because in the first 
case he would be merely completing the circuit through 
his body to the ground of a current that is usually con- 
sidered safe, and in the other, by breaking such a cir- 
cuit already completed, he would get the benefit of 
the “ extra current” which might be several thousand 
volts. 

It may be laid down as a very safe rule to follow, 
therefore, to be always suspicious of every wire one 
meets with in these days, but be especially suspicious 
of every wire one finds lying on the ground. It is 
harmless there, but it may be exceedingly dangerous 
to lift it up. If it is a charged wire, and one can 
never. be sure that it is not, it is sure to be more 
dangerous to handle than its ‘normal current would 
imply. 

While a dose of electricity not sufficient to kill is 
exceedingly painful, as the writer and almost every 
other electrician knows by experience, it is perfectly 
certain that a sufficient dose is perfectly painless. 

Jules Verne, in his story, “A Journey to the Moon,” 
places his heroes in an immense projectile, which is 
fired at the moon from a cannon of suitable propor- 
tions. After the projectile has started on its journey, 
the hero is at first mystified by the fact that he has 
heard no report of the explosion. He refers to his 
figures, and finds that, according to his calculations, the 
projectile should have an initial velocity greater than 
that of sound. He concludes, therefore, that he could 
not have heard the explosion because he has kept ahead 
of the sound. 

A little over a year ago the writer, by invitation, 

formed one of a select audience of gentlemen before 
whom Prof. Maybridge showed with the lantern a 
series of instantaneous photographs. In order to make 
the intervals between the exposures as well as the 
times of exposures exceedingly short, the plates had 
been exposed and stopped by means of an electric 
current, 
_ One very interesting series of pictures that he showed 
was intended to illustrate the slowness of the brain in 
receiving impressions. To illustrate this, he had em- 
ployed two women—one stood in a bath tub and the 
other stood upon a chair and poured a bucket of water 
over the former’s head and shoulders. In order to 
make the shock more intense, Prof. Maybridge had had 
the bucket filled with icewater, unknown to the victim, 
who would scarcely have consented to the ducking had 
she known the temperature of the water. One view 
represented the water tipped over, and the water fall- 
ing, but not yet quite touching, the girl’s head. The 
next view showed the water already splashing from her 
head and shoulders, but although the water had already 
touched her, and some of it had splashed off from her 
shoulders, still she had not yet received the sensation. 

The third picture showed her just beginning to 
respond to the shock, and the subsequent ones illus- 
trated the various phases of this response; but what 
interests us here in this connection is the second view. 
The electric current had in that case first exposed the 
plate, and then after a very short interval had shut it 
off again ; that is to say, had acted twice with an in- 
terval of time between the two sufficiently long for tbe 
sensitive plate to take an impression of the view, and 
this after the icewater had touched the woman’s 
shoulders, and before she was conscious of it. 

This is the reason that death by electricity if applied 
in sufficient doses must be absolutely painless, that with 
the velocity of light, or at about 186,000 miles per 
second, the impulse has gone on its way and completed 
its work. In fact, there are reasons for believing that 
death by this means is so swift that the dose could be 
repeated a number of times within the interval that is 
known to elapse between the receipt of an injury and 
the cognizance of it by the brain. 

In receiving an electric shock it makes a very great 
difference how we have come in contact with the current, 
and in accidental cases it is almost imvossible to tell 
just what the conditions were, and consequently how 
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much current passed through the body. For instance, 
let us take an ordinary arc light circuit such as are 
common in all of our cities. Such a circuit carries a 
current usually of 9:6 amperes at a pressure of 45 volts. 
I speak of this kind of circuit because in the popular 
mind it is considered particularly deadly. One may 
catch hold of the bare conductor with both hands with- 
out feeling the slightest shock, because then the body 
forms what is called a “derived circuit” of high re- 
sistance, while the wire between the hands is of very 
low resistance. The law of flow in such cases is that 
the current will divide itself among all paths to which 
it has access in proportion to the conductivity of those 
paths. In the case just cited the conductivity of the 
wire between the hands may be 5,000 times as great as 
that of the body, and in that case 5,000 times as much 
current would take that path as the other, leaving ;°6,ths 
ampére the quantity that would pass through the body 
—a quantity so small as not to be perceptible. 

If one placed his hands on the wire so that a lamp 
came in between them, the resistance of the lamp would 
be added to that of the metallic path, and its conduc- 
tivity would no longer be 5,000 times as great as that 
of the body—it would be less, and therefore a greater 
proportion of the current would pass through the body 
than in the first case. The greater the number of lamps 
“ short-circuited,” as the technical phrase is, the smaller 
the proportion of the current that will follow the wire, 
until if so many lamps and other resistances are in- 
cluded between the two hands that the resistance of 
that part of the current is as great as that of the body, 
then half the current will pass through the body, and 
half will follow the wire. 

It might be perfectly safe, therefore, to catch hold of 
both of the wires of the so-called deadly arc light circuit 
if one were sufficiently far from the dynamo so that 
there were but two or three lights beyond him, whereas 
it would be surely fatal to do the same thing near the 
dynamo, where, by so doing, one would short-circuit 
many or all of the lamps on the circuit as well as the 
resistance of the circuit itself. 

In practice, however, it is never safe to touch even 
one of the bare wires of such a circuit unless perfectly 
insulated from the ground, for the reason that there are 
liable to be leaks or ground connections somewhere 
along the line, and by touching one wire, while stand- 
ing upon the ground, a path would be opened for the 
current from the point touched through the body and 
the earth to the leak, thus short-circuiting all of the 
resistances between the two points. 

It is therefore another safe rule to follow—never 
connect two points of an electric circuit between which 
there exists a high resistance of any kind, by means 
of the body, as the high resistance forms an obstacle to 
the passage of the current through that conductor, and 
forces it to take any other paths open to it. 

In the case of a shock by coming into contact with 
an arc light wire, while in more or less perfect electrical 
connection with the earth, it is always due to an earth 
connection somewhere else on the line. It is not in- 
frequently claimed in such cases that the shock received 
is due to the full force of the current, which in many 
are light circuits runs up to 3,000 volts or over. This, 
of course, is seldom true. In fact, in such cases it is 
usually utterly impossible to tell just what current was 
received ; first, because the exact location of the leak 
or leaks on the line is usually never known at the time 
of the accident, and therefore it is impossible to tell 
just how many lamps or other resistances have been 
short-circuited ; and then, in the second place, the 
normal resistance of the body is usually not the only 
one concerned in the short-circuit—there is the unde- 
termined resistance of the boots, and also of the ladder, 
or whatever else one is standing on, and also the re- 
sistance due to imperfect contact with the wire as well 
as that of the leak itself. Since the quantity of current 
that will pass through the body is dependent upon all 
of these factors which are usually undeterminate, any 
statement as to what current a man received under 
such circumstances is at best the merest guess, and 
usually the poorest kind of a guess at that, We now 


see, however, how one man may be killed and another 
be only slightly injured from contact with the same 
circuit. 

The case would be somewhat different, however, if, 
having hold of the conductor with two hands, it should 
become broken between the yoints at which it was 
grasped. The body would then be virtually short- 
circuiting an infinite resistance, and would receive the 
full current of the machine up to the capacity of the 
machine to force it through his resistance. . That 
portion of the circuit nearest the dynamo would be 
more dangerous to try the experiment on than that 
portion furthest removed—in fact, there would be no 
difference where it was tried ; it could have but one 
result in the case of machines of large capacity, viz., 
death. The various high resistances which different 
investigators have attributed to the human body, aside 
from the other modifying causes that I have shown, 
make it apparent how possible it is, under circum- 
stances otherwise apparently favourable, for a person 
to receive a very slight shock comparatively from a 
very strong current. 

On the other hand, several electricians have testified 
that they have taken currents of very high electro- 
motive force—one in particular testifies to having taken 
10,000 volts, and the fact that he lived to tell it is 
evidence enough that it was not fatal. I have no 
reason whatever to doubt that it was so, and if there 
were any object in doing it, or rather if there were 
sufficient object, I would not hesitate to take myself an 
alternating current of the same or even greater voltage. 
I should want to take it in my own way, however, and 
I could do it without fear of fatal effects, whereas I 
should feel sure of being instantly killed if I took one 
ampere of current at 1,000 volts from hand to hand, or 
from head to foot in the most approved way. 

Another feature that has undoubtedly been a very 
potent factor in the discussion of this question of the 
uncertainty of the physiological results from the 
electric current should be referred to. In 1888, the 
State of New York enacted a statute substituting death 
by electricity for death by hanging. Any change so 
radical as this would naturally have attracted wide 
attention and given rise to considerable discussion, and 
indeed, with the information then at hand as-to the 
behaviour of the human body towards electricity, there 
seemed ample grounds for.a difference of opinion not 
only as to the advisability of the change, but also as to 
the practicability and certainty of the new method. 
Of course, none of the manufacturers was willing to 
have his machine used for this purpose. The electrical 
journals of the day teemed with contributed and 
editorial comments favouring the views of the manu- 
facturers, and the validity of the law authorising the 
execution of criminals by electricity was severely 
attacked, and not allowed to rest until affirmed by the 
highest court. The electrician, through whose instru- 
mentality the machines were procured, and other 
arrangements for the carrying out of the law were 
made, was professionally ostracised and branded with 
most opprobrious epithets, and every endeavour made 
to manufacture a public opinion against which it would 
be impossible for such a law to stand. 

The company, whose machines were procured, is the 
one that has been most active in the introduction of 
what are known as high potential alternating currents. 
Their business rivals, who confine themselves to the 
use of the direct current usually at lower potentials, 
were not slow to take advantage of what appeared to 
them a business opportunity, and we therefore have 
seen arrayed against each other the representatives of 
the two systems—the high potential, and especially the 
alternating current representatives—trying to defeat the 
execution of the law, and using every argument that 
presented itself to prove the extreme variability of the 
resistance of the human body, and therefore the un- 
certainty in any given case as to the probable action of 
a given electromotive force, and the low potential men 
endeavouring to prove the necessarily dangerous cha- 
racter of all high potential currents in general, and of 


‘alternating currents in particular. 
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Thus we have had the leading representatives of the 
two systems appearing in print in one of cur leading 
periodicals, each showing the harmlessness of his own 
system, and the dangers of the other, and each suggest- 
ing a series of precautions, which, if observed, would 
reduce the danger from electrical currents to a mini- 
mum, ina way perfectly satisfactory, doubtless, to him- 
self, but not to the other, because in each case the fol- 
lowing of the suggestions of each necessarily involved 
the abandonment of his opponent’s system. 

Since perhaps the majority of electricians actively 
engaged in this country are identified with either one 
or the other of these two great interests, we find them, 
too, taking sides—usually with the interest with which 
they are connected. The old saying that “the wish is 
often father to the thought” is not merely a pleasant 
jingle of words, but a psychological fact, and we thus 
have had most sincere arguments on both sides of the 
question by men who intended to be and were tho- 
roughly honest. 

As a person who is identified with neither party, and 
yet who has business affiliations with both, I have 
thought that I could discuss the question free from the 
bias that has naturally existed in many other instances, 
and my conclusions from the facts and evidence at 
hand are, that a large majority of those who are free 
to weigh the evidence dispassionately are in no un- 
certain mind that a single ampere of current passing 
through the body from hand to hand or from head to 
foot is as surely fatal as anything we know. 

I also believe with a great many who have given this 
subject much thought that a very much less quantity 
than one ampére would be sufficient to insure imme- 
diate death. I have little sympathy, however, with 
the attempt that has been made to distort the facts in 
the case to the injury of the business of one of our 
largest electrical interests, or with that other attempt 
to create a false sentiment against the so-called ‘ de- 
basement of science,” which it is claimed is involved 
in the substitution of the electric current for the guillo- 
tine or the halter. 


‘COMPARATIVE TES!'S OF LEATHER AND 
CANVAS-RUBBER BELTS.* 


By SAMUEL WEBBER, C.E. 


THE question of belting for driving the high speed 
dynamos in electric light and power stations, is one of 
considerable importance, and one on which I am often 
ealled to express an opinion. 

In the first place, let me lay down as a general law, 
too often neglected, that the value and driving power 
of a belt depends upon its complete flexibility, and also 
-on its evenness and softness of surface ; which two 
qualities combined, permit perfect contact with, and 
close adhesion to, the surface of the pulleys. The next 
point is the weight of the belt itself, which should be 
as light as possible, consistent with the extreme power 
to be transmitted by it. This not only saves waste of 
power in keeping’ the belt itself in motion, but reduces 
the centrifugal action that tends to keep the belt from 
coming in proper contact with a small pulley at high 
speed. This matter, though important, is often over- 
stated, much of the trouble often noticed being due to 
the rigidity and inflexibility of the belt, particularly if 
a double one, rather than to its centrifugal action: If 
‘anyone has ever noticed the action of one of the great 
cotton mill belts, at Lowell or Fall River, running at a 
speed of a mile a minute, on a pulley 5, 6, or 7 feet in 
diameter, he will remember that he has never seen 
much centrifugal action keeping the belt away from 
the pulley ; but if he has seen a double belt, even at 3,000 
feet per minute, run on a 12 inch pulley, he will have 
noticed a perceptible loss of contact. 

For these reasons I would always discourage the use 
of a double belt, when a single one will answer the 
purpose on any reasonable width of pulley, or, in any 


* Electrical World. 


case, when the pulley is less than 12 inches diameter. 
Belts can be run as fast as 6,000 feet per minute with 
perfect safety, and if flexible, will cling to the pulley, 
and lose nothing by centrifugal action. The considera- 
tion of weight leads me to disapprove of the so-called 
“link belts,” Even with the latest, and I believe the 
best of these belts, the “Acme ” belt of the Page Belt- 
ing Company, of Concord, N.H., the weight of the belt 
is given me as 4 lbs. 4 ozs. per square foot, of which 
3 lbs. 3 ozs. is leather, and 1 1b. 1 oz. iron. He 
Now, a first-class single leather belt, ;%,ths inch thick, 
weighs just about 1 lb. per square foot, and I believe 
that an equal weight of leather, in its normal and 
natural condition, will transmit more power, with less 
loss, than if chopped up into scraps and bolted together 
again, in any way whatsoever. * OES 
_ The cost of leather has led to very many experiments 
to provide an economical substitute, and the first one 
of these to notice is the “rubber belt,” or, in other 
words, a belt composed of several folds of canvas, 
covered and cemented together with a solution of India- 
rubber. For work in dye-houses and bleacheries this 
has proved very valuable ; but it is soon destroyed by 
heat and dust, and I am not aware that it has been 
successfully used as yet for electrical purposes ; in fact, 
with one exception, the cotton-leather belt, of which I 
shall speak later, I donot yet know of anything to con- 
tradict the old saw, “ There’s nothing like leather.” ° 
I give herewith the results of a series of experiments 
made by me at the factory of the Underwood Belting 
Company, Tolland, Conn., to test the comparative 
driving capacity of various entirely new belts. SORE 
The first test I will note was of an entirely new Hoyt 
belt, one of the best known on the market. This had 
been in stock some time, but was tested as it was for 
the sake of information. if 
This belt was 12 inches wide, }-inch thick, 31 fee 
long, and weighed 34} pounds. With a tension of 
43} lbs. it drove 7 H.P. (at 754 feet per minute) and 
then slipped off from stiffness and lack of sufficient 
tension. The strain was then increased to 623 lbs. per 


foot, and the belt shortened, in doing so, 45 inches. — It 


now carried 7:77 H.P. at-697 feet per minute, and with 
a load of 11°64 H.P. slipped 10} per cent., and slipped 
off when the load was increased. Q.GEs 
The strain was then increased to 83rd Ibs. per inch, 


which shortened it 24 inches more, and it now carried 


8:88 H.P. at 697 feet per minute without slip. As more 
load was added it began to slip, increasing until with a 
load of 14°77 H.P. at 660 feet per minute it slipped 13 
per cent., and with increased load slipped off. The belt 
was then reversed, bringing the softer flesh side to the 
pulley, the hair side having been previously used.’ It 
now carried 16°85 H.P. at 662 feet per minute, and then 
“jumped the pulley” suddenly with increased load, 
without having shown any perceptible slip previously. 
This test showed that on the polished iron pulley the 
soft flesh side held better than the harder grain. ~ 

A pair of Dodge’s wooden pulleys were now put on, 
and the belt replaced, with the hair side to the pulley. 
We now got 15:29 H.P. without slip, at 739 feet per 
minute, but additional load caused a slip which in- 
creased with the load, so that little’ more power was 
shown, and the the test was stopped at 15°80 H.P. 
with the belt still on the pulleys, showing a horse-power 
for each inch of width at 562 feet per minute. , 

The next test was to cut the belt down to 8} inches 
wide, which gave an apparent strain of 117-6 lbs. per 
inch, as it was simply relaced in the‘old ‘holes. This, on 
the ‘wooden pulleys, gave 10:19 H.P. without slip ‘at 
711 feet per minute, and 11-79 H.P. with a slip of 3°77 
per cent., at 699 lbs., and then went off with increased 
load. wT 3 
A pair of paper pulleys from Westinghouse, Church, 
Kerr & Co., were then substituted and the belt re- 
placed as in the last trial. It now gave on these pulleys 
15-69 H.P. without slip, at 704 feet per minute, or at the 
rate of 1 H.P. per inch, for 374 feet velocity. This 
finished the trials of this belt, which camé out as good ~ 
as’ new, and had not stretched an inch when we got 
through with it. © LOO Git GURREK 
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We will now compare this with a series of tests of a 
very soft and flexible belt, known as the “ Schultz Raw- 
hide Belt,” under the same conditions. 

This belt, 31 feet long, 12 inches wide, and ,3,ths 
inch thick, weighed 29 lbs. 

It was first tried, as before, with a strain of 43 lbs. 
per inch on iron pulleys, grain side to the pulley. This 
likewise proved to be an insufficient strain, and after 
giving 6 H.P. without slip, and 9:48 H.P. with a slip 
of 8:43 per cent., at 725 feet per minute, it went off 
the pulley with increased load. With the increase of 
strain to 62} lbs. per inch it gave 11:10 H.P. at 697 
feet per minute, and 16°27 H.P. with 5-66 per cent. slip 
at 675 feet per minute, slipping off with increased 
load. ; 

With a strain of 831rd lbs. per inch we got 15°79 with- 
out slip at 667 feet per minute, and 19 H.P. with 5°66 
per cent. slip at same speed, going off with increased 
load. This showed 421 feet per minute per horse-power 
per inch. 

We then put on the wooden pulleys, relacing the 
belt in the old holes, and got 19°80 H.P. without slip at 
691 feet per minute, and 26:16 H.P. with a slip of 3 
per cent. at 705 feet per minute. With an additional 
load we got 26°87 at 693 feet per minute with a slip of 
4°59 per cent., and with more load “stalled the engine.” 

This last test showed 309 feet per minute per horse 
power for each inch of width, and fairly illustrates the 
difference between a stiff and a flexible belt. 

We, however, split this belt down as we had the 
other one to 84} inches wide and repeated on the 
wooden pulleys. Lacing in the old holes, we now got 
the strain of 1176 lbs. per inch, which proved too 
much for the belt, for although we now got 22 H.P., at 
691 feet per minute, without slip, or at a speed of 
261 feet per minute for each inch of width, the belt 
‘jumped the pulleys” with the next increase of load, 
and when we tried it on the paper pulleys we only got 
16°46 H.P. without slip, at 739 feet per minute. The 
belt slipped off with the next increased load, and on 
applying the scales we found that the tension had 
fallen to 77-°7 lbs. per inch, and on taking it off we 
found it permanently stretched 14 inches. We were 
perfectly aware all the time that we were overloading 
the belt, but our object was to find how much it would 
stand. 

These experiments confirm the already well estab- 
lished fact that a leather belt will safely bear a strain 
of 350 lbs. per square inch of area, or 874 lbs. per inch 
of width for a belt 4th inch thick, or 66 lbs. for one of 
yeths inch, or an ordinary single belt, and that the latter 
in good condition, soft and flexible, will easily convey 
1 horse-power for each inch of width at 600 feet per 
minute. They also show very plainly the difference 
in the hold on the pulley of rigid and flexible belts, 
and this difference would increase with the velocity on 
small pulleys, as both the centrifugal force and the 
entrainment of air would be greater. An ingenious 
perforated belt for high speed has been introduced 
lately by Messrs. Chas. A. Schieren & Co., of New 
York, which I have not seen in operation, but of which 
the ‘samples impress me favourably. The slight longi- 
tudinal perforations are not sufficient to materially 
weaken the belt, while at the same time they afford an 
easy passage for entrained air. 

I may be thought severe on “link-belts,” but my 
Opposition to them is based on sound mechanical 
principles, for high speed, and if a great power at low 
speed is required. When shafts and gears are im- 
practicable I should use a metallic link or chain on 
“sprocket pulleys,” rather than trust to friction. With 
these remarks I will leave the subject of “ leather,” and 
turn to my notes on canvas belts of different kinds. 
The series of experiments to which I have referred 
shows a test of a simple canvas or duck belt without 
any preparation. This belt, 31 feet long, 12 inches 
wide, ;;ths inch thick, weighed 214 lbs. It stretched 
13} inches, with a strain of 431rd lbs. per inch, gave 
4°86 H.P. without slip at 754 feet per minute, slipped 
383 per cent. with 5 H.P.,and slipped off with in- 
creased load, Cis 


When saturated with size, under a strain of 834rd lbs. 
per inch, it carried 5°75 H.P. without slip, at 739 feet 
per minute, then began to slip as the load was in- 
creased, until it went off after giving 10°35 H.P. with 
9 per cent. slip. 

Next came a “ Main” or “ Gandy belt,” 31 feet long, 
12 inches wide, and #gths thick, weighed 415 lbs. It 
was composed of heavy cotton cloth, folded and 
stitched, and saturated with oil and red paint. It 
stretched 131} inches before lacing with the strain of 
431rd lbs. per inch. It carried 7-20 H.P. without slip at 
764 feet per minute ; with 8-43 H.P. it slipped 84 per 
cent., and went off with increased load. With a strain 
of 623 lbs. per inch, it stretched 2 inches more, and 
drove 8:08 H.P., without slip, at 725 feet per minute, 
slipped 8°70 per cent. with 948 H.P., and then slipped 
off. With 834rd 1bs. per inch, it stretched 3 inches more, 
and carried 1048 H.P. without slip at 732 feet per 
minute. With 14°22 H.P., it slipped 10 per cent., and 
then went off. 

Next comes a four-ply duck belt, weighing just 1 Ib. 
per foot, and saturated with linseed oil and plumbago, 
This stretched 7? inches with 43rd lbs. per inch, and 
drove only 2°40 H.P. without slip, it having been 
dusted with powdered soapstone, to keep it from 
sticking together in the fold. The soapstone got rid 
of, and the strain increassd to 62} lbs. per inch, it 
carried 13:27 H.P. without slip, and went off with an 
increase of load. At 834rd lbs. per inch, it carried 16°65 
H.P. without slip at 697 feet per minute, but slipped 
5‘71 per cent. with 17°28 H.P., and then off. 

A first-class rubber belt of same dimensions, weigh- 
ing 37 Ibs., showed no slip in any test until it finally 
jumped the pulleys, giving 8:07 H.P. at 725 feet per 
minute, with 431rd lbs. strain ; 13-68 H.P. at 660 feet per 
minute, with 624 lbs. strain, and 18 61 H.P. at 650 feet 
per minute, with 833rd lbs. strain, the last test starting 
therubber covering. The variations in speed are due to 
the incapacity of the engine to carry these loads in 
addition to its regular work. 

We now come to the cotton duck leather-lined belt 
already mentioned. This belt was a four-ply duck, 
with a soft leather lining cemented on, and weighed 
37+ lbs., of the same size as the others, but was 4}-inch 
thick, or >3,th inch duck and },th leather. It stretched 
25 inches with 431ird lbs., and drove 10:80 H.P. without 
slip at 754 feet. With 12-4 H.P. it slipped 13 per cent., 
and then slipped off. With 625 lbs. per inch strain 
it carried 11°88 H.P. without slip at 747 feet per 
minute, stretching 2} inches. 

It carried 19°40 H.P., with 14:7 per cent. slip at 
711 feet, and then slowed down the engine without. 
going off. With the steam increased to 83rd lbs., it 
carried 16:98 H.P. without slip at 711 feet per minute, 
and with 21 H.P. and 9 per cent. slip slowed down the. 
engine to 690 feet, and the test was stopped with the’ 
belt still on. All these last tests were on iron pulleys., 
We now changed to the wooden ones, and got 27°87 
H.P. without slip, stopping the engine. 

We then split the belt down to 8} inches, or 117 lbs. 
per inch, and on the same pulleys got 255 H.P., with 
1 per cent. slip. Changing to paper pulleys, we got 
29°30 H.P. without slip, but exhausted our power as 
before, and on applying the scales found the belt to 
still hold its strain of 1,000 lbs. As will be seen from 
the above tests, we could not get higher speed with 
these belts, so we took a five-ply belt of same kind, 
9° inches wide, ;°,ths inch thick, 31 feet 2 inches long, 
weighing 19 lbs. This stretched 2} inches under 
a strain of 77 lbs. per inch, and gave 7°20 H.P. 
on iron pulleys without slip at 754 feet per minute, 
With 9°30 H.P. it slipped 3} feet, and with in- 
creased load slipped off. On wooden pulleys it drove 
10:19 H.P. without slip at 711 feet per minute, or at the 
rate of 348 feet of belt per minute for a horse-power to 
each inch. We then put back the iron pulleys and in- 
creased the strain to 117 lbs. per inch, and got 10°29 
H.P. without slip at 718 feet, and 12°63 H.P. at 698 feet, 
with 5°65 per cent. slip. We then put on a larger 
pulley to increase the speed, and under the same strain 
got 18°62 H.P. without slip at 1,301 feet per minute, and 


THE TELEGRAPHIC JOURNAL AND 


268 ELECTRICAL REVIEW. 


[SEPTEMBER 5, 1890. 


24 H.P. with 1:50 per cent. slip at 1,276 feet, 24:59 H.P. 
with 3:10 per cent. slip, and 24 H.P. with 5:50 per cent. 
slip at 1,222 feet per minute, slowing down the engine 
so that we could not continue the tests. These last two 
tests, however, go to prove that the slip does not in- 
crease with the velocity, and the last three were all 
stopped in good order, with the belts still on the 
pulleys. I think they go to prove that a strong light- 
woven belt, with a leather lining, if the cement is per- 
fect, will be the belt of the future for all magneto- 
electric machines, as they combine great strength with 
light weight and great clinging properties. 

I do not propose to enter into any discussion which 
may involve patent rights, but will simply say that 
while these cotton-leather belts tested were made by the 
Underwood Manufacturing Company, a very promising 
belt of the same materials is also made by the Page 
Belting Company, of Concord, N.H., differing in con- 
struction thus : Two canvas belts are used, meeting in 
the centre, with a single leather lining, which acts as a 
hinge, and permits the belt to adapt itself closely to a 
coned pulley. 


that no metallic part is exposed. All wood work of the 
switches is made thoroughly waterproof and the switch 
handle is detachable and carried by the motor man. 
This prevents the switch being tampered with by 
meddlesome persons. 

The wire used in these mines is all of the Clark 
rubber-covered special mine finish type, and all wire 
connections are made with McIntire connectors. All 
wood work is made waterproof with P. & B. compound. 
The coal cutting motors in the rooms are connected to 
the main line by a specially made insulated flexible 
cable, which can be coiled on a special reel and taken 
to another room in a few minutes. This cable when 
in use is supported by glass hook insulators made for 
this purpose. 

Six “ Hercules” coal mining machines, with 3 H.P. 
Tesla motors mounted thereon, as shown in the 
engraving, are now in operation in these mines. The 
machine and motor complete weighs about 1,000 
pounds and is easily handled and shifted from room to 
room by one man. A specially designed truck is used 
in conveying machine from one room to another. 


Mt 


i 


. TESLA MoToR DRIVING HERCULES CoAL MINING MACHINE. 


AN ELECTRIC COAL MINING EQUIPMENT. 


A HIGHLY interesting electric plant was recently put 
in operation in the First Pool Monongahela Gas Coal 
Co.’8 mines at Willock Station, Pa. This electric 
equipment was designed and installed by the Mill and 
Mine Electric Equipment Co., of Pittsburgh, Pa., under 
the supervision of Mr. W. A. Giles, general manager 
and electrical engineer for the company, who has sup- 
plied the following interesting particulars regarding 
the plant to the New York Hlectrical Engineer. 

The power plant consists of two 12 x 20 Carter 
engines and one 30 H.P. 3-wire, 4-pole Westinghouse 
self-exciting, alternating generator. All switches, 
meters, &c., are mounted on a switchboard in a most 
convenient location to be easily handled. The voltage 
on the main line is about 300 volts. Inserted in the 
main line at convenient locations are several specially 
designed mine switches with safety catch attachments, 
and all switches used in these mines are so designed 


These machines, by means of a set of gang bits or 
augers, make an undercut 3 inches high, 36 inches wide 
by 42 inches deep. One man with this machine will 
average 40 cuts, or about 43 tons of clean cut coal in 10 
hours. This is equal to the product of 12 to 14 pick 
miners. 

The ventilating outfit in this mine consists of a 12 
feet Pollock fan, with a capacity of 30,000 cubic feet 
per minute. It is situated at the bottom of a shaft 75 
feet deep, and is 80 arranged that the fan can be 


changed from an exhaust to a blower in five minutes. 


This fan is also run with a3 H.P. Tesla motor. 

The pumping outfit consists of a centrifugal pump of 
a capacity of 90 gallons per minute, mounted on the 
same truck with 3 H.P. Tesla motor and connected to 
the same by means of a belt. This pump and motor 
can be taken to any part of mine and connected to the 
power line in a few minutes. 

These mines have an incandescent electric light plant, 
consisting of a United States 300 volt, automatic in- 
candescent dynamo, running 150 Sawyer-Man Jamps, 
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mounted in special waterproof mine sockets with 
rubber insulating joints. These lamps are connected 
in loops of three in series across the main circuit, and 
placed along the main entry at a distance of 80 to 90 
feet, and three 16-C.P. lamps are placed in each room. 
This gives perfectly satisfactory illumination and de- 
monstrates the great importance of better light in coal 
mines. 

The following record shows the large amount of 
work which can be accomplished with but a few 
machines. Indeed it has been demonstrated that they 
can work faster than the rooms can be cleaned up of 


the coal which is brought down. The record, which is 


taken from the company’s books, extends from July Ist 
to August 8th, and each cut represents about 1,}, ton 
of nut coal. 


No. of machine- 


No. of machines No. of cuts 
at work, . made, 


hours run, 

July Pe. x 5 113 | 355 
ee oe vo | 4 119 342 
Let de wane | 4 107 29 
ty PF aH 4 117 324 
et gh 4 109 31 
Nr Oise 4 140 37 
Tea Ue 4 127 : 344 
aie bgt 4 134 354 
2g a | 4 135 353 
teil ae | 4 130 35 
jot aes 4 134, 364 
Teh Cy! 4 134 36 
inl hes 4 140 38 
> anes 3 55 14. 
ys Seer 3 31 8 
0 22e.. 3 69 17 
2» Ba. 4 80 203 
» 23 4, 101 29 
» 24 + 134 36 
»» 20 4 69 19 
» 26 3 45 | 123 
», 28 4 124 354 
31 20 4 103 283 
Teeter 4, 75 21 
abla 3 55 163 
Aug. cl... 4. 118 303 
GN'S 2 4 124 | 334 
bp he Oe os 4. 116 354 
357 nF 4 127 | 34. 
35 ite eee 4 141 36 
Sine 4. 130 38 


The Mill and Mine Electric Equipment Company is 
now putting a similar equipment in Mr. Frank Arm- 
strong’s Summer Hill Mines at Woodville, Pa. 


OUR OCEAN TELEGRAPH MONOPOLIES. 


THE Hconomist in its issue of the 23rd ult. has an 
interesting article, under the above heading, which is 
as follows :—“ We have received a copy of a petition to 
the Queen on behalf of the British merchants, bankers, 
shipowners and others carrying on business in Hong- 
kong, China, and Japan, praying that steps may be 
taken to set aside a secret convention between the 
Eastern Extension and Great Northern Telegraph Com- 
panies and the Chinese Government, whereby it is 
understood that a rate of $2 per word shall continue to 
be charged, even after the Chinese land lines have 
effected a junction with the Russian, upon all mesaages 
to Europe west of Russia itself. It is argued that 
thereby a monopoly hurtful to British interests in the 
Kast will be maintained, and that Russian merchants 
will be placed in an exceptional position of favouritism 
by contrast with the rest of Europe. We are quite 
aware that the Eastern and Eastern Extension Com- 
panies, by agreement with the Great Northern, the 
Indo-European, and other companies, have taken all 
precautions available to secure their monopoly and 
avoid the cutting down of rates. We do not raise an 
objection to such combination ; this is an age of com 
bination. But we must be permitted to welcom™ 


counter-combinations. The agitation which has ended 
in an agreement for the reduction of the Australasian 
cable rates would scarcely have succeeded* had the 
Pender companies not desired to take the wind out of 
the sails of the proposed Pacific cable, which was 
favoured by Canada, by Queensland, in some degree by 
New Zealand, and, after a reserved fashion, by the 
Home Government. When that reduction comes into 
force, the China and Japan rates will be the highest in 
the Hast, and naturally the China merchants feel them- 
selves aggrieved. On the other hand, the cable com- 
panies argue that they established the system when the 
Eastern merchants were only too glad to welcome them 
on any terms; that they obtained rights which must 
not be ignored, and that after 20 years the Eastern 
Company is only paying 63 per cent. upon its ordinary 
shares, and the Hastern Extension only 7 per cent. 
Neither the Australasian nor the China merchants, they 
say, have aright to depreciate their property. Rates, 
in fact, would remain without alteration indefinitely 
were it not for agitation backed up by prospects of com- 
petition ; and the companies, as we have said, strive, by 
all means in their power, to defer that evil day by 
repressing competitors whenever they show signs of 
presenting themselves. | 
“Tt is worth while, however, examining into the 
claims which the various cable companies put forth 
to an adequate remuneration on their invested capital. 
Six and a-half and seven per cent., though very fair 
rates as times go, are nothing extraordinary in them- 
selves upon investments of twenty years’ standing. 
But it must be remembered that these are the rates 
payable on a watered capital, and that they represent 
considerably higher returns upon the money actually 
put into the cables. It is now seventeen or eighteen 
years since the seven companies connecting this 
country with the East were amalgamated into two ; 
and those amalgamations were effected in the following 
manner :— 


: Converted — Capital 
Share t = 
capital. don conte ee a Ree 
Anglo-Mediterranean ... £430,000 ... 200 Haatard 
Falmouth and Malta... =. 760,000»... > 120 Tele = h 
Marseilles, Algiers, and Malta 200,000 ... 100 Go, Pp 
Britishe Indiank<-. §,:.7enesi.-1;187,500;, '..5,, 120 : 
£2,577,500 £3,397,000 
- British Australian 540,000 ... 110 Eastern 
British Indian Extension... 460,000 ... 150 Extension 
China Submarine a2 525,000 ... 110 Co. © 
£1,525,000 ~ £1,997,500 


“Thus, the Eastern capital was watered to the 
amount of £819,500, and the Eastern Extension to the 
amount of £472,500, and a dividend of 64 per cent. on 
the Eastern capital should be read as over 8} per cent. 
on the original capital, while 7 per cent. on the present 
Extension capital means over 9 per cent. on the capital 
prior to its being watered. Beyond this, these com- 
panies have worked themselves into a very strong 
position by not dividing to the full extent profits 
legitimately earned. When the Eastern Company was 
compounded in 1872 out of the four lines already referred 
to, their combined reserves only reached £70,000, 
whereas at the present time the reserve is £600,000, while 
extensive additions to the system have been effected out 
ofrevenue. We donot say that this conservative policy 
has not been a wise one. Far from it, we consider that 
the best interests of the proprietors have been consulted. 
Bat the dividends paid have been no guide to the profits 
made, and if requisite, the tariffs could be much reduced 
without affecting the payments to the shareholders. The 
Eastern Extension Company have even larger reserves, 
reaching to as much as £700,000, and this company has 
likewise made large additions to the cables out of revenue. 

“We have, so far, dealt only with the Kastern com- 
panies. But it is worthy of remark that the ‘stock- 
watering’ in the instances of the Atlantic cable 
companies was carried to still greater lengths. Not to 


* It will be remembered that the proposed agreement has fallen 
to the ground. 
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go back to the original amalgamation of the Anglo- 
American and Atlantic Telegraph Companies, there 
was the amalgamation of 1873, when the following 
additions were made to the capital invested :— 


Original Anglo-American 
Cepia: Wanita 
Anglo-American  .....5........ 1,675,000 ...... 2,548,450 
French Atlantic.........ccccs008 1,650,000 ...... 3,451,550 
Newfoundland 4.:....0,....0005+ 864,520 ...... 1,000,000 
4,189,520 7,000,000 


_ “Anglo-American stock now stands at about 50 per 
cent. discount, but we do not consider this to represent 
“any discount upon the original investment ; and we 
believe that as regards the old Anglo-American capital 
as it stood prior to 1868, it represents a substantial 
premium. But without seeking to make too much of 
those waterings, which occurred sufficiently long ago 
to have been almost forgotten, it may be pointed out 
that reductions in tariff are not the loss to the com- 
panies that Sir John Pender would argue. In 1868 the 
Atlantic Company was charging £5 5s. for 20 words, 
or, say, 5s. 3d. per word on a long message, whereas 
nowadays ls. per word brings a far greater revenue. 
Only, the Anglo-American Company now obtain con- 
siderably less than one-half the Atlantic traffic, 
whereas years ago they had a monopoly such as Sir 
John Pender rules over now. Fair reductions of tariff 
are sure in a year or two to bring their own recom. 
pense, and if the Eastern Extension and Great Northern 
Companies seek to disarm opposition and competition, 
they must be alive to meeting the requirements of 
modern business.” 


REVIEWS. 


Lecons sur L’Electricité professées a 0 Institut Electro- 
Technique Montefiore annexé a l Université de Liége. 
Par ERIC GERARD. Tome II. Canalisation et Dis- 
tribution de ]’énergie électrique; Applications de 
l’Electricité a la production et a la transmission de la 
puissance motricé a la Traction, a l’Eclairage et a la 
Metallurgie. Paris: Gauthier-Villars et Fils, 55, 
Quai des Grands-Augustins. 


We decidedly like-this second volume better than 
the first, as there is more originality in its composi- 
tion and the information given is very fairly up to 
date, a point of great importance, seeing the rapid 
changes which are continually taking place in ‘the 
science. The author again gives very general infor- 
mation, describing systems employed ’by various 
countries, and methods, apparatus, &c., devised by in- 
ventors of every nationality. In referring to overhead 
wires, he gives in full the Board of Trade regulations 
with regard to the same.. Theory is not entered into 
largely, but when it is considered necessary it is judi- 
ciously curtailed. Altogether the writer has done his 
self-imposed work with great discretion, and has pro- 
duced a volume which should prove of great use to the 
pupils of the Institute of which he is director, and to 
others. 


Illustrated Catalogue and Formule. CROMPTON AND 
CoMPANY, LIMITED, Chelmsford and London. 


This is an excellent little pocket-book, and although, 
of course, it is actually issued for advertisement pur- 
poses, it is a book which should prove useful to every- 

_one who has anything to do with electric lighting, as it 
enables estimates, &c., to be drawn up with great 
facility. It is well worth the one shilling charged 
for it. 


Thunderstorms to Order.—A Chicago electrical 
_trading company professes to be able to supply any- 
thing in the way of electricity from a push-button to a 

thunderstorm. 


NOTES. 


Lighting a Flour Mill.—Messrs. Ernest Scott & Co., 
electrical engineers, Newcastle-on-Tyne, have obtained 
the contract for the complete electric light installation 
for the new flour mill at Dunston, being built by the 
Co-operative Wholesale Society. This mill when com- 
pleted will be one of the largest in the kingdom, if not 
the largest, and the electric light plant which is being 
put in in duplicate will consist of two 400-light “Tyne” 
compound-wound dynamos running at 600 revolutions 
per minute, and 466 16-C.P. incandescent lamps. The 
arc light installation will consist of one 9-unit “ Tyne” 
compound-wound dynamo and 10 ampére “Tyne” arc 
lamps in strong water-tight lanterns with reflectors. 
We hear that Messrs. Ernest Scott & Co. have a con- 
siderable quantity of work in hand of all descriptions, 
including a large contract for the lighting of Messrs. 
Arthur & Co.’s works in Glasgow, in which two 
400-light “Tyne” dynamos will be used. They are 
also lighting Messrs. John Bright & Bros.’ Mills at 
Rochdale, the new works of the Bolion Evening News, 
and the cold meat rooms of the Northern Counties 
Ice Company. z 


Electric Lighting at Hastings.—A public meeting 
for the purpose of considering the electric lighting 
proposals of the Hastings Town Council was held last 
week, under the presidency of Mr. H. Chapman. The 
chairman ridiculed what he described as the electric 
light ‘‘ job,” and which he feared would be carried into | 
effect unless the ratepayers spoke out. A committee 
was appointed to request the mayor to call a town’s 
meeting. 


Ship Lighting.—The contract for lighting four new 
steamers being built for the Manchester, Sheffield and 
Lincolnshire Railway Company has been given to ~ 
Messrs. Paterson and Cooper. Two of. these are in 
hand at Earle’s shipyard, Hull, the other two at Swan 
and Hunter’s, Newcastle. Messrs. Paterson have on 
hand besides the above the ss. Innamincka, Tuskar, 
Arranmore, Garnet, City of Dundee, and H.M. training 
ship Hmpress. — 


Lewes Lighting.—At a recent meeting of the Town 
Council an estimate for lighting the town electrically 
was received from the Giilcher (New) Electric Light 
and Power Company, Limited, based on the following 
lines. A complete set of plant and apparatus for 240 
16-C.P. incandescent lamps will be provided. These 
lamps may be distributed in any manner desired over 
74 miles of streets. Incandescent lamps of a higher 
candle-power may be substituted where desired, the 
total number of lamps being in proportion to the 
candle-power, #.¢., a 32 C.P. incandescent lamp takes 
the place of 2 16-C.P. lamps, a 48 or 50 C.P. takes the 
place of 3 and so on. Modifications in the incandescent 
lamps of this kind will not affect the cost of the instal- 
lation. Are lamps of 2,000 C.P. nominal can be sup- 
plied to take the place of 12 16-C.P. incandescent lamps, 
but every such substitution will increase the total cost 
of the installation by £15. The company undertake to 
start the running within 16 weeks after date of order. 
The estimate does not include the supply of lamp-posts 
as itis presumed the present gas lamp-posts will be 
utilised for carrying the incandescent lamps. Since a 
continuous supply of current is not necessary the com- 
pany feels quite confident that a single set of generating 
plant is all that is needed to meet the case, but for 
absolute security recommend the advisability of dupli- 
cating the generating plant, this course would entail a 
further expenditure of £500. The consideration of the 
matter was adjourned. 


American Theatre Lighting.—The Duquesne Theatre 
at Pittsburg, Pa., is to be lighted throughout by electri- 
city with something over 800 lights. Though not as 
large as some, it is claimed that this will be a model 
plant. 
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Electric Lighting in Germany.—The municipal 
councils of German towns would appear to prefer the 
carrying out of electric lighting schemes rather than 
place these in the hands of companies. Cassel is to 
have an installation commencing with 3,000 incan- 
descence lamps; Breslau has voted £50,000 for an 
illumination to begin with 8,000 lamps, the central 
station being built to supply 30,000 ; Cologne has deter- 
mined on an installation of 12,000 lamps of 16 candles ; 
and at Dusseldorf the corporation has decided on an 
illumination of 20,000 incandescence lamps at a cost of 
£100,000. 


Electric Light in Siam, — Vice-Consul Stringer, 
of Bangkok, states that last year a Siamese company, 
called the Siam Electric Light Company, was formed, 
two of the leading princes being secretary and treasurer 
respectively. An agreement was entered into between 
certain Siamese of high rank, of whom the present 
head of the Treasury is the leading spirit, and the Brush 
Electric Light Company, by which the latter engaged 
to supply engineers and material for the establishment 
of asystem of electric lighting in the city within a 
radius of four miles from the central station in Bangkok. 
There being no supply of gas, except on the road in 
front of the Royal Palace, and the thoroughfares being 
but dimly lighted with oil lamps, the employment 

of electricity will no doubt place Bangkok in a position 
superior to that of most Oriental towns. The owners 
of large rice and saw mills also, many of whom keep 
their works going day and night, will find the light a 
great convenience. The shares of the company are now 
quoted at a premium. 


Electricity for Spectacular Effects——A dynamo and 
a complete electrical plant will be carried by “The 
Limited Mail” theatrical company, to produce the tele- 
graph and other effects in that play. 


The Electric Light at Godalming.—This, it will be 
remembered, was the first town in the United Kingdom 
to.adopt electricity for public lighting. The installa- 
tion. was not a success, and recourse was had again to 
gas. Now, with a view of giving electric lighting 
another trial the members of the Town Council are 
going to visit Bath and inspect the installation there. 


The New York Phonograph Company.—The various 
branch phonograph companies of New York have been 
combined in one corporation, named the New York 
ee Company, the President of which is J. P. 

aines. 


Woodhouse and Rawson United, Limited v. Apple- 
ton, Burbey and Williamson.—A cricket match, be- 
tween elevens representing the above firms, was played 
on Saturday last, at Raynes Park, which, after a very 
exciting game, ended in a victory for the former by one 
run, 


Interruptions and Repairs to Submarine Cables and 
Land Lines :— 


Section. Interrupted. Repairec. 

Cable Hongkong—Foochow 21 July, 1890, 26 July, 1890. 
» Suakim—Perim ... Se AY 4, 29 99) anos 
» Banjoewangie—Roebuck Bay, 11 July ,, 2 Aug. ,, 
» Para—Maranham ... a) a a ee le Pe 9 
Land Line Moulmein—Bangkok 28 _—s=7" 57 OO Julyeens 
» 9» Saigon—Bangkok @Aug. ,, 10 Ang. ~, 
” ” 9 » see ” ” 14 ” ” 
” 2” ” » tee 21 9 ” 22 ” ” 


Electrical Nomenclature, — In a communication 
which appears in Industries of August 29th, Mr. James 
Swinburne criticises the proposal made by Prof. J. A. 
Fleming of using the word “hen” (derived from the 
name of Henry) as the unit of self-induction. The 
article is but a short one, yet in it there is space to 
discuss such terms as secohom, rarasangs, gilb, gil, lig, 
dun, nud, scot, frank, cavs, vacs, &c. If this sort of 
terminology is continued much further, the electrical 
engineer of say a decade hence will be obliged to carry 
about with him a technological dictionary. 


Accumulators in Telegraphy.— Accumulators have 
been employed to a considerable extent in the central 
telegraph station at Berlin since the month of 
October, 1888. The administration set up 25 bat- 
teries of Tudor accumulators. The current is distri- 
buted in three directions and serves 68 lines, on 
which 41 Morse and 27 Hughes instruments are 
worked. The three systems comprise one of 36 wires 
at 34 volts, another of 12 wires at 40 volts, and the 
third of six wires at 60 volts, with one wire at 80 volts. 
The installation has proved so successful that a fourth 
system is in course of being supplied with current in 
the same manner. The batteries are capable of work- 
ing for one month, but are generally recharged every 
10 days by means of a Siemens dynamo worked by a 
gas motor of 8 H.P. 


Telephone Wire.—It is reported that the French 
Administration of Posts and Telegraphs has decided to 
replace the phosphor bronze wires on telephone lines, 
and the iron wires on telegraph lines, with ‘“ Martin” 
wire, the results of very thorough experiments having 
conclusively proved the great superiority of the latter. 
This wire consists of a steel core covered with soft 
copper. 


The “ Peral.”’—The following paragraph appears in 
Industries of August 29th :—“* The Government will 
soon publish the official report of the Naval Commis- 
sioners appointed to report on the triala of the sub- 
marine vessel Peral, lately made in Cadiz Bay. It 
seems that the report, though drawn up in very flatter- 
ing terms for Lieutenant Peral, nevertheless recom- 
mends the Government not to construct any vessel of 
this class, as the trials have proved that the vessel is 
unseaworthy, and that it does not offer the conditions 
required for submarine navigation, even on coasts and 
in fine weather.” 


Cost of Accumulator Traction. — The Société 
Francaise d’Accumulateurs Electriques have issued an 
estimate as to the cost of accumulator traction on their 
system. <A line equipped with 40 cars would cost 
£40,000, including the whole of the plant at the gene- 
rating station, but excluding the cost of the station 
building. Out of these 40 cars, four would be kept as 
reserve, and with 36 cars in daily service, they estimate 
the cost at ‘28 francs per car kilometre, or 4}d. per car 
mile. This figure includes the cost of maintaining the 
rolling stock (including depreciation of batteries) and 
fixed machinery, and the working expenses at the 
charging station. -Hach car would travel 74 miles 
daily. The actual results, however, on the Barking line, 
prove that enough has not been allowed for maintenance 
of batteries. 


Personal.—We hear that Mr. Arthur C. Cockburn 
has now ceased to be connected with the Acme Electric 
Works, his future address being 22, Streatley Road, 
Brondesbury, N.W., where he will continue to practice 
as a consulting electrical engineer. 


A Chance for Inventors.—A New South Wales cor- 
respondent to a New York electrical paper complains 
that there has not yet been introduced a really success- 
ful electric sheep-shearing machine. The want of one 
is badly felt in Australia. 


Electric Traction in Germany.—The Berlin Tageblatt 
says that the question of electric railways is about to 
be taken up seriously in Germany. 


Siamese Telegraphs and Telephones.—The Siamese 
telegraph service has lately been considerably improved. 
The department is under the control of a Siamese 
prince, and most of the employ/s are either German or 
French. New telegraph stations have been established 
at Rathburi, Petchaburi, and Bangtaphan. A system 
of telephones has been laid down in Bangkok, with 
connections and exchanges on both sides of the river. 
All the large firms and trading houses, and many 
private individuals, are subscribers. 
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Music by Telephone,—An experiment made in Berlin, 
on Tuesday, in transmitting opera music from the 
Opera House to the Urania Theatre of Science by means 
of a telephone was a complete success. It is hoped 
that it will be possible to make an arrangement with 
the telephone exchanges to furnish other places with 
music through the telephone. 


Gas by the Pennyworth.—The Gas and Lighting 
Committee of the Bolton Corporation have just decided 
to make an experiment with a new kind of meter, 
strongly advocated by one or two of the labour repre- 
sentatives for the automatic supply of gas. In some 
quarters there is a strong aversion to quarterly gas 
accounts, and the result is that oil is used instead of gas, 
and to overcome this the Gas Committee have fitted in 
a few houses a meter which supplies gas on the same 
principle as the automatic sweetmeat machines—by 
placing a penny in a slot. 


The Telephone at Sea,—The telephone has played 
an important part in the naval manceuvres of the 
Swedish fleet. There is a telephonic post on board 
each vessel, and when lying at anchor they can tele- 
phone to one another by means of insulated conductors, 
which are run down the anchor chains and submerged. 
In Sweden, trading vessels arriving in dock are quickly 
connected by telephone to the nearest exchange. 


The Tory Island Cable,—It has transpired that the 
opening of the Tory Island cable on Tuesday almost 
resulted in a fiasco, and the telegram to the Queen was 
very nearly not being sent at all. Previous to the 
ceremony, it was found that no communication could 
be had with the mainland from Tory Island, and on in- 
vestigation it was discovered that the cable running 
over the Horehead Bridge was broken. The broken 
ends of the cable were found lying in the stream, and 
the connection was established just in time. 


Microphonic Phenomena, — The series of papers 
which we have recently published, from the pen of Mr. 
A. M. Tanner, will, we feel sure, be much appreciated 
by experimentalists, and his contribution on page 279 


will specially appeal to the sympathetic interest of. 


Prof. Hughes. Mr. Tanner has done good service in 
unearthing the researches of men now forgotten. 


The Annealing of Copper.— The paper by Mr. 
Cummins, which we print on another page, demands 
the attention of all manufacturers of copper. 


Gas versus Electric Light.—We wonder what com- 
plexion the gas journals will put upon the results which 
M. Paul Hoho describes on page 260? Is it possible 
that the author may have based his conclusions on 
false premises; if so, we shall soon see them opposed by 
our contemporaries. 


Fatal Electrical Accidents —New York, August 30th. 
—A fatal accident, due to electricity, occurred to-day 
at Wheeling, West Virginia. Two men stepped upon 
a wire connected with a powerful dynamo, and fell 
dead. People ran to raise them, and two who were 
lifting the bodies from off the wire sustained severe 
electric shocks. — 

Cincinnati, August 30th.—A fatal electric light 
accident occurred here to-day. A lineman employed 
by the electric light company of this city inadvertently 
grasped a live wire, and was instantly killed. It was 
found that the unfortunate man’s hand had been almost 
burnt off. 

It seems from these telegrams that although electrical 
execution is said by the opponents of the measure to 
be quite unreliable, the number of inadvertent fatalities 
in the States show no signs of diminution. 


Companies Meetings.—We desire to call attention to 
the report of the Brush Electrical Engineering Com- 
pany, Limited. So far as one can judge, the conclusion 
of the directors seems to be well founded. 


received. 


The Telegraphists’ Grievance in Dundee,—Dundee 
telegraphists have passed resolutions condemning the 
new order stopping the increase granted to some of the 
classes until next year, and calling upon those who had 
participated in the increase to return all the money 


Belting.—To all users of motive power, Mr. Webber’s 
article on belting will be welcome, and perhaps it may 
be the means of bringing forth the experiences of belt 
users on this side of the water. Mr. Webber knows of 
but one exception to the old adage, “ There’s nothing 
like leather,” 


New Arc Lamps.—The Sperry Electric Company of 
Chicago has been granted a patent for an improvement 
in a single arc lamp, a simple adjustment which at 
once changes the lamp from an eight to a 16-hour one. 
The device can be applied to any arc lamp known on 
the market. This is, we imagine, the outcome of the 
litigation on double carbon lamps, 


Gas Explosion.—An explosion of gas occurred on 
Monday evening last on the premises of Mr. J. W. 
Tacon, 277, High Holborn. The force of the explosion 
was of sufficient violence as to partially destroy the 
shop front, and damage the interior of the establish- 
ment, but happily the assistants and others in the place 
at the time escaped without injury. Mr. Tacon is only 
removed one door from an electrically lighted shop, 
having probably the oldest installation of any im- 
portance in the metropolis. 


The Late Cable Interruption.—“ The manager of the 
Telegraph Department informs us that the recent cable 
interruptions were caused by a very severe earthquake. 
The duplicate cable, which was repaired yesterday 
morning, was broken in three places within 65 miles of 
Banjoewangie. The other two cables are not yet re- 
paired. The following telegram from the general 
manager of the Hastern Extension Company at Singa- 
pore has been received by Mr. W. Warren, the manager 
of the company in Australasia :—‘In restoring dupli- 
cate cable Baly Straits ships found for a distance of 30 
miles cable much broken and overlaid from effects of 
disturbances at bottom of ocean. Ship now at work on 
original Darwin-Java cable.’” The above extract from 
the Melbourne Avgus of July 22nd, 1890, recently to 
hand, throws a little more light on the simultaneous 
interruption of the three cables to Australia. From 
this it appears that the cables were not only ultimately 
interrupted, but that the first cable repaired was found 
to be broken in three places; in fact, to quote 
from the leading article of the same paper on this 
subject :—‘“‘ There is now unchallengeable evidence 
that the company made a serious mistake in running . 
all its cables to Australia from one place, and that the 
fancied security in which we imagined ourselves to be 
reposing could only continue so long as an earthquake 
did not happen near the converging point. We have 
learned now that it is unwise to put trust in any single 
means of communication with Europe, and to all 
intents and purposes the Kastern Company’s service is 
a single service, though the traffic, when all lines are 
working may be distributed over three routes. The 
connection at Banjoewangie represents the weakest 
link and governs the strength of the entire chain. Our 
interests demand that we must not be deprived of the 
means of swift correspondence even for a day, and it 
follows that the service which makes such an interrup- 
tion possible is ill-suited to our requirements.” 


Nalder Brothers. aud Company.—The premises in 
Westminster that have been occupied during the last 
few years by Messrs. Nalder Bros. & Co. being now 
found insufficient for their rapidly expanding business, 
the firm has been obliged to take new works at 16, 
Red Lion Street, Clerkenwell. These are to be ready 
by November, and as they will be well equipped with 
new machinery, improved facilities will be afforded 
for turning out electrical work of all kinda. 
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Contracts by Telephone.—At the present day the 
telephone plays an important part in commercial affairs, 
and most mercantile men find it a great convenience 
in facilitating and accelerating business. But a recent 
American lawsuit goes to show that, handy as the tele- 
phone may be to business men, the convenience that it 
affords is not without its drawback. The case to which 
we—the Machinery Market—allude is this :—In an 
action brought in the United States Courts by the 
Paddock-Hawley Iron Company against Messrs. Pullis 
Brothers, it appeared that some iron was ordered by 
telephone, but that, when the bill was sent in, Messrs. 
Pullis Brothers demanded a reduction of some 10 per 
cent., in virtue of an agreement to that effect, which 
they said had been made by telephone. In reply to 
this, the plaintiffs asserted that there were only two 
members of their firm empowered to make such con- 
tracts, and that neither of them had heard of this tele- 
phonic communication until after this controversy had 
arisen. The Court held that, while a telephonic con- 
tract was as binding as any other, the same rule of 
evidence applied, and as there was not sufficient evi- 
dence to disprove the assertion of the plaintiffs, it was 
decided that the bill must be paid in full. This 
appears to be an equitable decision, founded on common 
sense, and simply serves to point the old moral, that all 
contracts should be reduced to writing. It is obviously 
as impossible to bring a telephonic contract into court 
as any other verbal one. 


Correction.,—In our last issue we referred in our 
* Official Returns of Electrical Companies ” to the busi- 
ness carried on by Messrs. Head, Wrightson and Com- 
pany, Limited, at South Shields; it should read, “at 
Stockton-on-Tees.” 


Dissolution of Partnership.—The firm of W. Mackie 
and Chalmers, electrical engineers, Turk’s Head Yard, 
Turnmill Street, Clerkenwell, has been dissolved by 
mutual consent, as and from November 30th, 1889. 
All debts due to and owing by the firm will be re- 
a and paid by Matthew William Walbank 

ackie. 


Experimental Electric Lights—The exhibition of 
experimental electric lights from points visible in the 
Needles Channel will be resumed at intervals during 
the present month. 


Electric Lighting at Portsmouth.—At Tuesday’s 
mecting of the Portsmouth Town Council, a special 
committee was appointed to prepare a report as to the 
best mode of adopting the Electric Lighting Acts. The 
palatial new Town Hall is already lighted by elec- 
tricity, and it is known that a strong opinion exists 
among many of the members of the Corporation that 
the time has arrived when the municipality should 
offer to supply the electric light to the inhabitants. On 
the other hand, considerable opposition is certain to be 
offered to any such scheme, as the gas interest is 


Fomewhat strongly represented in the Portsmouth Town 
Council. 


University College, Bristol—The calendar for the 
ensuing session, commencing Ist October, is now 
published. The course of electrical engineering covers 
three sessions and includes training in electro-technics, 
mathematics, physics and chemistry, with continuous 
laboratory work and practice in testing. It is recom- 
mended that, inasmuch as an electrical engineer must, 
in addition to his knowledge of electricity, have a 
thorough acquaintance with practical engineering, all 
students who enter for this branch should arrange with 
some firm either of electrical or of mechanical engineers 
for a course of training in engineering work. The 
college authorities have lately arranged for students to 


spend one or two terms of six months in works during 
their college career. 


Edinburgh International Exhibition Notes.—A cor- 
respondent sends us the following clippings :—A trip 
to Slateford in one of the electric launches was then 
undertaken, and this gave unfeigned pleasure to every- 
body. For a wonder it wasn’t raining, and the atmo- 
sphere was clear enough to afford a glimpse of the 
Forth Bridge in the distance and of the lovely scenery 
around. The trip out and home occupied exactly 24 
minutes. Again, it was feared that Glasgow could 
derive no benefit from the invention under inspection, 
for where, except on Finnieston Loch, could electric 
launches be floated without risk of poisoning the 
passengers ? After dinner the accumulator car used on 
the Birmingham tramways, and exhibited by the 
Electric Construction Corporation, was inspected 
minutely, for here (Bailie Paton declared) was to be 
found the ultimate solution of the tramway difficulty. 
The Glasgow gentlemen seated themselves in the car, 
and listened with evident appreciation to the explana- 
tions which Mr. Bennett, standing in the midst, gave. 
Some of them, and especially Bailie Paton, had evi- 
dently studied the subject more than superficially, and 
from the remarks made it seems clear that electric 
traction is likely to have a fair field in Glasgow as soon 
as the Corporation acquire control of the trams. 
Neither at Glasgow in 1888, nor at Paris last year, was 
there any example of electric traction, and the 
authorities of our present exhibition have certainly 
reason to be proud of the display made. Several of the 
visitors expressed their astonishment at the extent and 
scientific character of the exhibition, not unmingled 
with remorse at having, in some mysterious way, been 
led to undervalue and depreciate its importancs. “ Cer- 
tainly,” said one of them, “ we had the switchback, but 
nothing else of importance (?) in the railway line.” 
On account, no doubt, of the existing tramway pro- 
blem in this city, the attention of the Glasgow magis- 
trates was on Tuesday specially directed to the illus- 
trations of electric traction, in which the exhibition is 
so rich. No previous exhibition anywhere has boasted 
more than one example of electric traction; here we 
have three systems—pick-up current tramway, Telpher, 
and launch—in actual operation, while a fourth, the 
accumulator tramway, is shown quiescent in the ma- 
chinery hall. <A successful run was made by the car 
“ Faraday” from the Caledonian end, passing the switch- 
back station without stopping, the whole distance of 
half a mile being covered in three minutes. At the 
bandstand end Mr. Bennett explained the system in 
detail to Bailie Paton and other members of the Tram- 
way Committee. The opinion expressed was that, 
although good enough for America, the overhead con- 
ductor system was not ornamental enough for Glasgow. 
The next jaunt was on the telpherway, two “ specials” 
being run for their accommodation. On entering the 
trains there was quite a display of French politeness, 
each gentleman evidently being afraid of offending his 
neighbour by taking precedence. However, every one’s 
modesty was at last overcome, and nearly the whole 
Corporation of Glasgow, Lord Provost, Bailies, and 
Councillors, were safely suspended on the wire rope 
with nothing but thin air between them and the dasies. 
The imagination stands appalled at the consequences of 
an accident at that moment. St. Mungo would have 
been like Edinburgh after Flodden, but with ne’er a 
Provost to comfort her. Happily, the tour was accom- 
plished without a hitch. As the cars swung to and fro 
when rounding the curves, one could not help thinking 
that the prayer, “Let Glasgow Flourish,” was being 
answered before one’s eyes. It was the general opinion 
that the Telpher would not do for Glasgow either, ex- 
cept perhaps along the Broomielaw. 


An Electric Insurance Company.— The Electric 
Mutual Insurance Company, of Boston, Mass., under- 
takes the whole risk on stations at fair rates, and return 
the profits at the expiration of the policy. *‘ It belongs 
to no boards,” it writes. ‘It makes its own rates. All 
of its directors are prominent electric light men. It is 
the electrical industries’ own company. It also insures 
lamps, converters, meters, &c., outside of the station.” 
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Proposed Lighting of the Manchester Town Hall.— 
At the ordinary meeting of the City Council, on 
Wednesday, Mr. Gunson moved :—* That the Town 
Hall Committee be instructed to report as to the best 
means of remedying the ‘present unsatisfactory con- 
dition of the ventilating and heating arrangements of 
the Council Chamber and State rooms, as well as the 
various committee rooms and offices in the Town Hall; 
and also as to the advisability of the introduction of an 
installation for electric lighting.” Dr.Simpson seconded 
the motion, which was accepted by the Mayor on behalf 
of the Town Hall Committee. 


A Portable Electric Safety Mining Lamp,.—“ I have ” 
says M. G. Trouve, in presenting his memoir to the 
Academie des Sciences, “to recall to your minds that I 
have already, in connection with the Saint-Etienne 
disaster, had the honour to produce before you the first 
portable electric safety lamp. This lamp is in use in 
the State powder magazines at Sevran-Levry and 
Ripault, as also in the artillery and engineering schools 
of Versailles, Toul, Verdun, Epinal, Belfort. It is 
also used by the Parisian Gas Company, and, exclu- 
sively of any other, by the Paris fire brigade and the 
Italian Navy. It furnishes a current of 1'5 amperes 
and 11:4 volts, ‘¢.e.,.17:10 watts, lasting three hours, 
= 51:30 watt-hours. ‘This energy corresponds to an 
intensity of 4:2 candles for three hours, or of one candle 
for 11 to 13 hours, an illumination far superior to that 
of ordinary mining. lamps. I am therefore in a position 
to affirm that this portable electric safety lamp will be 
found of equal service in mines as it has been to the 
firemen of Paris, the gas company, &c.” 


Copper.— Under this heading, a financial contem- 
porary speaks at great length on the present con- 
dition of the copper industry. The market, now 
so buoyant, was certainly in a low state during the 
greater part of 1889, considering that the price of 
a ton of copper seldom got above the forties. Even 
when this year opened, the effect of the French 
Syndicate policy was very apparent, and it was not 
until there came visible signs of the diminution of the 
hoarded supplies that the market became firm. Now, 
however, things are in a very good state, and there is 
every appearance of a strong market at £60 per ton. 
Last year there were certainly handsome dividends 
paid by at least two prominent copper companies, and 
there is every likelihood that things will be much 
better this year than last. It is interesting to note the 
doings of the Copiapo Company. Last year was very 
nearly its last. ‘There came on the top of the smash of 
the French Syndicate, a collapse of one of the mine 
shafts, a misfortune the result of which can scarcely be 
calculated. In spite of this, however, the shaft was 
made good, and it actually contrived to pay a respect- 
able dividend of 64 per cent., a very creditable wind 
up for the year 1889. 

The Pall Mall Gazette says:— “In copper the 
rise in price which has been going on for some 
time past is not so much due to speculation as to 
a legitimate increased consumption with a falling off 
in the supply. The rise in price, brought about by the 
manipulation of the market by the French syndicate, 
so increased the production, and stocks were multiplied 
at so rapid a rate, that the copper combination found 
that it had committed itself to a task which it was 
unable to carry out. Hence the well remembered 
breakdown of last year. After the collapse the price 
of copper was, for a time, as low as £35 per ton, and 
most people thought that it would be years before the 
large surplus stocks which had accumulated would be 
disposed of, and the market right itself. But as the 
rise in price increased production and curtailed con- 
sumption, so the heavy fall led to a curtailment of pro- 
duction and increase in the demand, so that there has 
been a gradual diminution of stocks, until there is now 
but a small quantity in hand. Here, then, it appears 
that the recent rise in price is justified, and will be 
maintained.” 


The Telegraph Cable Question.— The Daily 
Chronicle of September 2nd says, in an evidently 
inspired “Note” :—“The refusal of the Chancellor 
of the Exchequer to join in the subsidy to the 
Eastern Extension Telegraph Company, or to share in 
the guarantee which is necessary to secure the further 
reduction of the rates, has caused much comment in 
business circles in Adelaide, and while the parsimony 
of the Imperial Government is strongly condemned, it 
is pointed out that the South Australian Government 
will probably benefit by the refusal, because the 
Imperial Government must now decline to assist with 
the subsidy for the proposed Pacific cable, which, if 
laid, would probably take away a good deal of the tele- 
graph business at present proceeding vid Port Darwin.” 
As regards the question of the subsidy for the pro- 
posed Pacific cable, ‘the wish was,” of course, “ father: 
to the thought.” There is, however, no doubt what- 
ever that the late interruptions of communications have 
set people thinking that a Pacific cable is the only way: 
to secure freedom from the disastrous effects of earth-) 
quakes in the Java seas. : 


NEW COMPANIES REGISTERED. 


Sheffield Telephone Exchange and Electric Light 
Company, Limited,—Capital £100,000, in £10 shares. 
Objects: To take over the undertaking of the existing 
company of the same title, incorporated on the 11th, 
September, 1888. Signatories (with 1 share each) : *J. 
Tasker, *G. Senior, *G. Friklin, C.A.. Wm. Johnson 
(engineer), T. G. Shuttleworth, C.A., R. E. Tasker, *W. 
‘Tasker, all of Sheffield. The signatories denoted by 
an asterisk and J. Gamble are the first directors. 
Qualification, 20 shares. Remuneration, £300 per 
annum, divisible. Registered 28th ult., by J. B. 
Roberts, 12, Coleman Street, agent for G. J. Simpson, 
Solicitor, Sheffield. 

Freedman Battery Company, Limited, — Capital. 
£2,000, in £1 shares. Objects : To acquire the interest of 
Charles H. Freedman in an invention of which no par- 
ticulars are given in the registered documents. Signa- 
tories (with 1 share each): *E. F. Wyman, 74, Great 
Queen Street, Lincoln’s Inn; T. F. Baker Evans, 
Anerley Park ; *C. H. Freedman (electrical engineer), 
13, Montague Place, W.C.; T. Douglas Murray, 33, 
Grosvenor Square; F. Suter (electrical engineer), 6, 
Ospringe Road ; M.° Davis, Montreal; H. H. Cooper 
(electrical engineer), 100, St. Donatt’s Road, New Cross. 
The signatories denoted by an asterisk, and T. F. B.. 
Evans, are the first directors. After 10 per cent. per 
annum dividend has been declared, the directors may 
receive such remuneration as may be voted them by 
the company in general meeting. Registered Ist inst, 
by Wm. Webb & Co., 6, Essex Street. 


° 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


South of England Telephone Company, Limited.— 
The annual return of this company, made up to the Ist: 
August, was filed lst September. The nominal capital 
is £400,000 divided into 300,000 ordinary shares of £1 
each, and 20,000 preference shares of £5 each, the whole 
of which are taken up, the ordinary shares being con- 
sidered fully paid. Upon the preference shares £3 103. 
per share has been called and paid, the paid-up capital 
thus being £70,000. : 


Telephone Company of Austria, Limited. — The 
annual return of this company, made up to the 14th 
ult., was filed 23rd ult. The nominal capital is 
£200,000 divided into 20,000 ordinary and 20,000 pre-— 
ference shares of £5 each. The shares taken up are 
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11,703 ordinary and 6,558 preferred; upon which the 
full amount has been called.. The calls received amount 
to £33,540, and £57,765 is considered as paid upon 
11,553: ordinary shares. | 


Sheffield Telephone Exchange and Electric Light Com- 
pany, Limited —At an extraordinary meeting of this 
company,held at the offices, Commercial Street, Sheffield, 
on the 14th July, it was resolved to reconstruct, and 
for such purpose to wind up voluntarily. Mr. Thomas 
George Shuttleworth, of Sheffield, chartered accountant, 
and Wm. Johnson, of Sheffield (the secretary), being 
appointed liquidators. sel é, 

Chili Telephone Company. Limited. —The annual 
return of this company, made up to the 22nd ult., was 
filed 29th ult. The nominal capital is £250,000, in £5 
shares. 40,000 shares are taken up, upon which the 
full amount has been called and paid. 


Nonpareil Electric Syndicate Company, Limited.— 
The registered office of this company is at 2, Victoria 
Mansions, Westminster. 


CITY NOTES, REPORTS, MEETINGS, &c. 


The Brush Electrical Engineering Company, Limited, 


In the first annual report, to be presented to the shareholders 
at the general meeting of the company to be held at Cannon 
Street Hotel, London, on the 8th September, 1890, at 12 o’clock 
noon, the directors submit the balance sheet and profit and loss 
account, made up to 30th June last. 

It is as follows :— 

The company was registered on the 10th August, 1889, and the 
business of the Anglo-American Brush Ele:tric Light Corpora- 
tion, Limited, was taken over as from the Ist August, 1889, and 
that of the Falcon Engine and Car Works, Limited, as from the 
14th June, 1889, and the accounts made up to the 30th June last 
are for the periods embraced by these dates. ‘The arrangements 
for carrying on the business of the Australasian Electric Light 
and Power Company, Limited, were not completed until much 
later, and the accompanying accounts do not include any return 
of business effected by the Australasian branch. 

The profit and loss account shows a gross profit of £36,698 
163., and after deducting all standing charges, maintenance of 
plant and buildings, and interest on debentures, there remains a 
balance of £14,235 63. 1d. It is proposed to apply £625 to reduc- 
tion of preliminary expenses, £500 to reduction of provisional 
orders account, and £3,000 to reduction of property, patents and 

‘goodwill account, to meet depreciation under these heads. The 
net balance of £10,426 193. 3d. is available for dividends. An 
interim dividend, absorbing £3,808 63. 10d. has already been paid 
upon: the preference shares for the six months from 10th August 
to 10th February last, and it is proposed to apply £3,505 4s. 6d. 
to the payment of a further dividend upon these shares, making 
up the full preferential dividend at the rate of 6 per cent. per 
annum from the date of registration of company to 30th June, 
1890. “The directors recommend that the balance of £2,796 
143. 9d. be carried forward to next account. 

The temporary interruption to business caused by the amalga- 
mations with other companies and extensions of works has 
to some extent adversely affected the profit.and loss account, and 
as several months had necessarily to elapse before the new works 
at Loughborough could be completed, the advantages of the lower 
cost of production at the country works were not obtained in 
regard to a large proportion of the orders executed. In view of 
all these circumstances, the directors consider the result of the 

year’s working as encouraging. _ 

The Falcon works at Loughborough have been considerably 
enlarged during the year at an expenditure of about £20,000, and 
the extension of these works enables the company to manufacture 
at a materially reduced cost engines, boilers, cars, and electrical 
macbinery of practically every description and size. The directors 
are of opinion that this money has been well spent, and they 
anticipate good results in the future from the erection of these 
works. 

It affords the directors much satisfaction to state that the 

Bill confirming the provisional order for lighting the central 
division of the City of London has been passed by Parliament. 
The agreement with the Commissioners of Sewers of the City of 
London provides that the work for the purpose of public lighting 
shall be commenced within nine months from the 21st May last, 
and the directors are making the necessary preparations for giving 
effect to this condition. 
_. The company has also obtained a provisional order for Bourne- 
‘mouth, where a central electric light station has already been 
erected, which promises to yield very satisfactory returns. ‘The 
directors have applied to the Board of Trade for provisional orders 
for several other towns in the United Kingdom where the com- 
pany has interests to protect. 


The Austro-Hungarian businesses have developed in a satisfac- 
tory manner, and the Vienna factory shows improving results, 
both as to volume of trade and as to net profit. The necessity 
for providing additional factory accommodation in Vienna has now 
arisen, and the directors are concluding negotiations for the acqui- 
sition of some freehold Jand and buildings adjoining the present 
works. They have also under consideration proposals for a re- 
arrangement of the company’s interests in the Vienna business. 

The directors have, with the assistance of Captain Rowan, the 
late general manager of the Australasian Company, fully examined 
into the character of the business acquired from that company, 
and have made arrangements for the proper development of the 
company’s valuable patents and organisation in the Colonies. 


West Coast of America Telegraph Company, 


A merETING of shareholders was held at Winchester House, on 
Monday, the Ist inst., at 1 o’clock. The proceedings were strictly 
of a private nature, and representatives of the press were 
excluded. We understand that the chairman (Mr. A. Marshall) 
made a statement as to the position and prospect of the company 
which was regarded as somewhat reassuring. A short discussion, 
quiet in character, followed, and the meeting broke up without 
any resolution being passed. 
The following letter appeared on Saturday :— 


To the Editor of Tur Financrau News. 


*« Sir,—I beg to enclose a printed notice issued by the directors 
of this company, whose shares, at the beginning of this year, were 
quoted at 114, while they are now scarcely saleable at 33: This 
excessive depreciation in value is said to be due to threatened 
competition ; but the eagerness of the shareholders to part with 
their holdings is, in my opinion, mainly owing to the want of con- 
fidence in the management of the company. 

“The directors—three in number—take in fees no less a sum 
than £1,475 per annum. Their business capacity may be judged 
from the accompanying notice convening a meeting on Monday 
next, without mentioning the hour at which the shareholders are 
to attend. From the notice, it would appear as if the shareholders 
were expected to pass the whole day at 50, Old Broad Street, dis- 
cussing the company’s affairs. 

‘“As the company paid a dividend of 6 per cent. last year, and 
added £25,000 to the reserve fund, a sum equal to 8 per cent. on 
the capital, I thought that the shares were worth a small premium, 
and unfortunately became a purchaser at 10$. I ought, before 
buying, to have inquired into the administrative ability of the 
directors, who have succeeded in bringing down the price of the 
shares some 70 per cent. The published traffics of the company 
show little or no decrease over the earnings of last year. ‘ 

** Living in Devonshire, I cannot attend the meeting on Monda 
next, but I hope that the London shareholders will assemble in 
force and insist on some reform of the present board of directors. 


“Tam, sir; yours, &c., 
«A CouNnTRY SHAREHOLDER.” 


Hartlepool Gas and Water Company, — At the 
annual general meeting of the company held recently at Hartle- 
pool, Mr. W. H. Fisher, the chairman, after congratulating 
the shareholders on a prosperous year, and prognosticating the 
sustained activity of trade in the district for another year, 
observed as to the future, that the cost of production of gas would 
be increased by fully £3,000 in coal, and the necessity of raising 
the price by 2d. per. 1,000 feet had been seriously discussed, but 
abandoned for the present, in the hope that the increased cost 
would be partially met by increased consumption—otherwise, the 
question must be shortly reconsidered. 


The Bankers and Merchants’ Telegraph Company.— 
The property and franchises of the company have been sold at 
auction under foreclosure. Colonel Robert G. Ingersoll bid it in 
for $390,000. 


The Brush Electrical Engineering Company, Limited. 
—The transfer books will be closed to the 9th inst., inclusive. 


TRAFFIC RECEIPTS. 


The Cuba Submarine Telegraph Company, Limited. The receipts for the month of 
August were £2,900, as cympared with £2,815 in the corresponding month of 
lust year. The receipts fur the inonth of May, estimated at £3,400, realised 
£3,409. 


The Direct Spanish Telegraph Company, Limited. The estimated receipts for 


the month of August were £2,075, against £1,624 in the corresponding period 
of last year. 


The Eastern Extension, Australasia and China Telegraph Company, Limited. The 
receipts for the month of August, 190, amounted to £46,526, us against 
£39,469 in the corresponding period, un increase of £7,057. 


The Eastern Telegraph Company, Limited. The receipts for the month of August 
were £52,606, as against £52,012 for the same period of 1889, or an increuse of £594, 


West India and Panama Telegraph Company, Limited. The estimated traffic receipts 
forthe half month enced the 8ist August ure £2,420 us against £2,161, un 
increase of £259 as compared with the corresponding period, 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending August 29th, after deducting the fifth of the gross receipts payable to 
the London Platino-Brazilian Telegraph Compuny, Limited, were £3,772. 


The West Coast of America Telegraph Company, Limited. The gross earnings for 
the month of August, 1890, were £4,950. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
cman Name. pees Duotetion, Qn otathees. aie wee fo a 
Issued. : (August 28). (September 4.) September 4, 1890. 
£ Highest. | Lowest. 
250,000 | African Direct Telegraph, Ltd., 4 p. c. Deb. Regd. and to Bearer 100 97 —100 97 —100 oa ret 
1,549,160 | Anglo-American Telegraph, Limited ay .. | Stock 503— 513 51 — 52 Ske. 50 
2,725,420 Do. do. 6p.c. Preferred . a ie me we. |. Stock 873— 885 873— 883 882. 873 
2,725,420 Do. do. Deferred . ce ... | Stock 153— 153 153— 15§ 158 138 
130,000 | Brazilian Submarine Telegraph, Limited .. 10 113— 12} 1p 12s 12 ri 
99,000 Do. do. 5 p. c. Bonds.. 100 100 —102 100 —102 
75,000 Do. do. 5 p. c. 2nd Series; repayable J une, 1996 100 - 103 —107 103 —107 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416.. Ms 3 1;— 2 13— 2 
63,416 Do. do. Preference, Nos. 1 to 68, 416 2 a— 2 1j— 2 
$7,216,000 | Commercial Cable, Capital Stock $100 102 —104 103 —105 103% 1033 
224,850 | Consolidated Telephone Construction and Maintenance, ‘Ltd. 14/- fo «16 16 16 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20, 000 | Stock 53— 5% 5g— 5$ 
16,000 | Cuba Telegraph, Limited... 10 12;— 13 125— 18 

6,000 Do. do. 10p.c. Preference. 10 toe 173 163— 173 173 16% 
12,931 | Direct Spanish Telegraph, Limited “(fA only paid) 5 4— 4 oe 

6,090 Do. do. 10 p. c. Preference... os a 5 9 — 10 9 — 10 
60,710 | Direct United States Cable, Limited, 1877 20 103— 103 10;— 103 10} 104, 

400,900 | Eastern Telegraph, Limited, Nos. 1 to 400,000 10 18%— 143 13§— 145 143 13% 
70,000 Do. 6 p. c. Preference 10 15 — 153 15.— 153 152-14 15 
200,000 Do. 5 p. c. Dehs. (1879 issue), repay. Aug. ts 1899 100 106 —109 106 —109 109 108 

1,290,000 Do. 4p. c. Mortgage Debenture Stock ... Stock 106 —109 105 —108 105 ae 
250,000 | Eastern Extension, Australasia and China Telegraph, Limited 10 14 — 143 14 — 144 143 14 
320,000 Do. ° 6p. c. Debentures, repay. February, 1891... . 100 100 —102 100 —102 
446,100 Do. 5 p. c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. 100 103 —106 103 —106 
12,500 Do. 5 p. c. Debentures, 1890, redeem. ann. drawings... 100 103 —106 103 —106 
367,900 | Eastern and South African Tel., Ltd., 5 p. c. Mort. Deb., 1900.. 100 100 —103 100 —103 
45,000 | Electric Construction, Limited, ‘Nos. 101 to 45,100 a 10 73—81 8 se 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000... 5 4§— 5} 4¢— 57 
46,700 | Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000 2 63— 7} 14—. BF 8} 7 
19,700 | Fowler-Waring Cables, Nos. 301 to 20, 000 (83 only paid) 5 2— 23 2 > foam 
180,227 | Globe Telegraph and Trust, Limited aah oo ay 10 8i— 9% 8i— 95 92 835 
180,042 Do. do. 6 p. c. Preference 10 142— 153 144— 15 15 1413 
150,000 | Great Northern Tel. Company of Copenhagen ... 10 153— 16 15%— 16} 163 1635 
40,900 Do. do. 5 p. c. Debs. (issue of 1881) 100 100 —103 100 —103 
250,009 Do. do. do. (issue of 1883) 100 106 —109 104 —107 xd 
9,334 Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 10 12 — 13 12 — 13 
5,834 Do. 7p. c¢. Camulative Preference, Nos. 2,667 ‘to 8,000 10 113— 123 11g— 123 
41,600 | India-Rubber, Gutta-Percha and Telegraph Works, Limited ... 10 183— 193 174— 183 18} 18} 
200,000 Do. do. 4% p.-c. Deb., 1896.. : aes 100 102 —104 102 —104 

17,000 Indo-European Telegraph, Limited.. ‘ ‘ 25 37 — 39 37 — 39 

38,348 | London Platino-Brazilian Telegraph, “Limited ca 10 6— 7 a—. 14 
100,000 Do. do. do. 6 p. c. Debentures 100 107 —110 105 —108 xd 

49,900 | *Metropolitan Electric Supply, Limited, Nos. 6,101 to 50, 000 . 10 4— 4% 4— 42 42 y 
436,700 | National Telephone, Limited, Nos. 1 to 436,700 ... eae 5 43— 5 43— 4% 43 412. 
15,000 Do. 6 p. ¢. Cum. 1st Preference .. 10 12 — 123 12 — 123 
15,000 Do. 6 p. c. Cum. 2nd Preference ‘(£8 only paid) 10 10 — 103 10 — 103 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) 1 a8 ways 3 ¢ 
9,000 | Reuter’s, Limited : 8 7%3— 82 73— 8 
209.750 Nepe of ae Telephone, Ltd., “Ordinary, Nos. 1 to 2, 000, 1 — a 
, 2,501 to 3,500, 93,251 to 300,000 } oi, Yas ; 

20,000 Do. 6p.c. Cum. Pref., Nos. 1 to 20,000 (£33 only paid) 5 z— 3 2i— 3 : 

3,381 | Submarine Cables Trust : Cert. 113 —117 113 —117 116 115 
78,949 | Swan United Electric Light, Limited : ‘(£34 only paid) 5 5 — 5} 5 — 53 5, 5S 
37,350 | Telegraph Construction and Maintenance, Limited 12 42 — 44 42 — 44 43% 423 

150,000 Do. do. do. 5 p. c. Bonds, red. 1894 100 100 —102 100 —102 
55,000 | United River Plate Telephone, Limited ... re 5 3i— 42 a 
146,000 Do. do. 5 p. ¢. Debenture ‘Stock.. Stock 90 — 94 90 — 94 
100,000 Do. do. 7 p. c. Debs., Nos. 1 to 1 5000 100 ae ae Ra és 
15,609 | West African Telegraph, Limited, Nos. 7, 501 to 23,109 .. 10 9 — 10 9 — 10 id its 
300,000 Do. do. do. 5 p. c. Debentures 100 100 —1038 99 —102 xd| 100} af 
30,000 | West Coast of America Telegraph, Limited f aes 10 3— 4 4— 65 - 4 3h 
150,000 Do. do. do. 8 p. c. Debs, repay. 1902 “0 100 103 —108 101 —106 1042 1034 
64,572 | Western and Brazilian Telegraph, Limited < Rie 15 113— 113 hp ree ee 113 114 
26,986 Do. do. do. 5p.c. Cum. Preferred .. 7% 6j— 71 ; Saas, 628 as 
26,986 Do. do. do. 5p.c. Deferred . ves 4$— 52 41—. 5 43 4g 
200,000 Do. do. do. 6 p- Debentures «Ay? 1910.. 100 103 —106- 103 —106 JOS 
250,000 Do. 6 p. c. Mort. Debs., series “B” of ’80, red. Feb., 1910 100 101 —104 101 —104 
88,321 | West India and Panama Telegraph, Limited ‘ 10 23— 3 2i— 3% 335 2t 
34,563 Do. do. we 6 p. c. Ist Preference 10 117— 113 113—.:12 118 11; 
4,669 Do. do. 6p. c. 2nd Preference... 10 138-— 14 13-244 
1,336,000 | Western Union of U.S. Tel., - p. c. Ist Mort (Building) Bonds $1,000 | 120 —125 120 —125 
|179,300 Do. do. 6p.c. Sterling Bonds ... 100 29 —101 97 — 99 xd 
42,853 |*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42,953 (£2 only paid) 5 1j— 13 ' 1}- 1 


* Subject to Founders Shares. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Blackpool Electric Tramway Company, Limited, £10 (£63 paid), 73—73W—Elmore Copper Depositing Priorities, 1 —74.—Elmore 
Wire, + dis—par.—House-to-House Company (£5 paid), 5 —5}.—International Okonite, Ordinary of £10 (£7 paid), 63—7} 


London Electric Supply Corporation, Ordinary (£5 paid), asa: —Manchester Edison and Swan Company, £9 (£1 paid), 
11 fo 1803 


Bank Rare or Discount.—4 per cent. (2ist August, 1890). 
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THE ANNEALING OF COPPER.* 
By G. WYCKOFF CUMMINS, New York. 


COPPER is at present almost universally annealed in 
muffles, in which it is raised to the desired temperature 
and subsequently allowed to cool either in the air or in 
water. It may be stated, for the benefit of those not 
versed in the practical work of annealing, that a 
muffle is nothing more nor less than a reverberatory 
furnace. It is necessary to watch the copper carefully, 
so that when it has reached the right temperature it 
may be drawn from the muffle and allowed to cool. 
This is extremely important, for it is found that if the 
copper is heated to too high a temperature, or is left in 
the muffle at the ordinary temperature of annealing for 
too long a time, it is “burnt,” as the workmen say. 
Copper that has been “burnt” is yellow, coarsely 
granular, and exceedingly brittle—so much so that in 
some samples in my possession it cannot be bent once 
at a right angle without breaking. It is even more 
brittle at a red heat than when cold. 

In the case of coarse wire it is found that only the 
surface is “ burnt,” while the interior is damaged toa 
far less extent. This causes the exterior to split loose 
from the interior when bent or when rolled, thus giving 
the appearance of a brittle copper tube with a copper 
wire snugly fitted into it. Cracks a half-inch in depth 
have been observed on the surface of an ingot on its 
first pass through the rolls, all due to this exterior 
“burning.” It is quite apparent that copper that has 
been thus overheated in the muffle is entirely unfit for 
rolling, either for rods or sheet copper or for wire 
drawing. It is found that the purer forms of copper 
- are far less liable to be barmed by overheating than 
samples containing even a small amount of impurities. 
Even the ordinary heating in a muffle will often 
suffice to “ burn” in this manner the surface of some 
specimens of copper, and thus render them entirely 
unfit for further working. The explanation of this 
will be made later. Copper that has been thus ruined 
is of use only to be refined again. 

As may be inferred from the above, only the highest 
grades of refined copper are at present used for draw- 
ing or for rolling. This is not because the lower grades, 
when refined, cannot stand sufficiently high tests, but 
because the present methods of working are not ade- 
quate to prevent these grades of copper from experi- 
encing the deterioration due to overheating. This is 
unfortunate for the manufacturer since, I understand, 
he has to pay cash in advance for the highest grades of 
refined copper. 

In order better to appreciate the explanation of the 
various phenomena of copper annealing, let us see 
what refined copper is. The process of refining copper 
consists in an oxidising action followed by a reducing 
action which, since it is performed by the aid of gases 
generated by stirring the melted copper with a pole, is 
called poling. The object of the oxidation is to oxidise 
and either volatilise or turn to slag all the impurities 
contained in the copper. This procedure is materially 
aided by the fact that the suboxide of copper is freely 
soluble in metallic copper, and thus penetrates to all 
parts of the copper, and, parting with its oxygen, 
. oxidises the impurities. The object of the reducing 
part of the refining process is to change the excess of 
of the suboxide of copper to metallic copper. Copper 
containing even less than 1 per cent. of the suboxide 
of copper shows decreased malleability and ductility, 
and is both cold short and red short. If the copper 
to be refined contains any impurities, such as arsenic 
or antimony, it is well not to remove too much of the 
oxygen in the refining process. If this is done, “ over- 
poled” copper is produced. In this condition it is 
brittle, granular, of a shiny yellow colour, and more 
red short than cold short. When the refining has been 
properly done, and neither too much nor too little 
oxygen is present, the copper is in the condition of 
“tough pitch,” and is in a fit state to be worked. 

“Copper is said to be tough pitch when it requires 


* Scientific American. 


frequent bendings to break it, and when, after it is 
broken, the colour is pale red, the fracture has a silky 
luster, and is fibrous, like a tuft of silk.” On hammer- 
ing a piece to a thin plate it should show no cracks at 
the edge. At tough pitch copper offers the highest 
degree of malleability and ductility of which a given 
specimen is capable. This is the condition in which 
refined copper occurs in the market, and if it could be 
worked without changing this tough pitch any speci- 
men of copper that could be brought to this condition 
would be suitable for rolling or drawing. We have seen 
that tough pitch is changed if we either add oxygen to 
or take oxygen from refined copper. 

By far the more important of these is the removal of 
oxygen, especially from those specimens that contain 
more than a mere trace of impurities. This is shown by 
the absolutely worthless condition of overpoled copper. 
The addition of carbon also plays a very important 
part in the production of overpoled copper. 

That the addition of oxygen to refined copper is not 
so damaging is shown by the fact that at present nearly 
all the copper that is worked is considerably oxidised 
at some stage of the process, and not éspecially to its 
detriment. 

Let us see how the above facts are related to the 
process of annealing copper. I have already referred 
to what is known as “burnt copper.” This you may 
already have recognised as nothing more nor less than 
copper in the overpoled condition. This is brought 
about by the action of reducing gases in the muffle. 
By this means the small amount of oxygen necessary 
to give the copper its tough pitch is removed. You 
must remember that this oxygen is combined with im- 
purities in the copper, and thus renders them inert. 
For example, as explained by Dr. Peters, the oxide of 
arsenic or antimony is incapable of combining more 
than mechanically with the copper, but when its oxy- 
gen is removed, the arsenic or antimony is left free to 
combine with the copper. This forms a very brittle 
alloy, and one that corresponds almost exactly in its 
properties to overpoled copper. To be sure, overpoled 
copper is supposed to contain carbon, but that this is 
not the essential ruining principle in case of annealing 
is shown by the fact that pure copper does not undergo 
this change under conditions that ruin impure copper, 
and also by the fact that the same state may be pro- 
duced by annealing in pure hydrogen, and thus re- 
moving the oxygen that renders the arsenic or anti- 
mony inert. No attempt is made to deny the well 
known fact that carbon does combine with copper to 
the extent of 0:2 per cent., and cause it to become ex- 
ceedingly brittle. It issimply claimed that thisis pro-. 
bably not what occurs in the production of so-called 
burnt copper during annealing. The amount of im- 
purities capable of rendering copper easily ‘“ burnt” 
is exceedingly small. This may be better appreciated 
when it is considered that from 001 to 0:2 per cent. ex- 
presses the amount of oxygen necessary to render the 
impurities inert. The removal of this very small 
amount of oxygen, which is often so small as to be 
almost within the limits of the errors of analysis, will suf- 
fice to render copper overpoled, and ruin it for any use. 

Perhaps the most interesting part of this article, to 
practical men at least, will be the description of a 
method of avoiding the numerous accidents that may 
occur in the annealing of copper, due to a change of 
pitch. As already pointed out, the quality of refined 
copper is lowered if oxygen be either added to or taken 
from it. It is quite apparent, therefore, that a really 
good method of annealing copper will prevent any 
change in the state of oxidation. To accomplish this 
it is necessary to prevent access to the heated copper 
both of atmospheric air, which would oxidise it, and of 
the reducing gases used in heating the muffle, which 
would take oxygen away from it. Obviously the only 
way of accomplishing this is to enclose the copper when 
heated and till cool in an atmosphere that can neither 
oxidise nor deoxidise copper. I find that by so doing 
copper may be heated to the melting point and allowed 
to cool again without suffering at all as regards its 
pitch. There are comparatively few gases that can be 
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used for this purpose,. but, fortunately, one which is 
exceedingly cheap and universally prevalent fulfills all 
requirements, viz., steam. In order to apply, then, in 
practice, the principles already enunciated, it is neces- 
sary only to anneal copper in the ordinary annealing 
pots, such as are used for iron; care being taken to 
enclose the copper while heating and while cooling in 
an atmosphere of steam. This will effectually exclude 
air and prevent the ingress of gases used in heating the 
annealer. Twenty-four hours may be used in the pro- 
cess, a8 in the annealing of iron wire, with no detriment 
to the wire. This may seem incredible to those manu- 
facturers who have tried to anneal copper wire after 
the manner of annealing iron wire. By this method 
perfectly bright annealed wire may be produced. Such 
a process of annealing copper offers many advantages. 
It allows one to use a grade of copper that has hither- 
to been worked only at a great disadvantage, owing to 
the ease with which it gets out of pitch. It allows one 
to use annealers such as are ordinarily used for anneal- 
ing iron, and thus cheapens the annealing considerably 
as compared with the present universal use of muffles. 
There is no chance of producing the overpoled condi- 
tion from the action of reducing gases used in heating 
the muffies. There is no chance of producing the un- 
derpoled condition due to the absorption of suboxide 
of copper. None of the metal is lost as scale, and the 
saving that is thus effected amounts to a considerable 
percentage of the total value of the copper. The ex- 
pense and time of cleaning are wholly saved. Inci- 
dentally bright annealed copper is produced by a pro- 
cess which is applicable to copper of any shape, size, or 
condition, a product that has hitherto been obtained 
only by processes (mostly secret) which are too cum- 
bersome and too expensive for extensive use and, as is 
the case with at least one process with which the author 
j8 acquainted, with the danger of producing the over- 


and the brush is applied to the underside. The wooden 
T -insulator (which is further itself insulated from the 
rail) is secured to the rail by a wooden dowell. The 
horizontal copper conductor is attached to the insulator 
by a kneed bracket, screwed to the insulator, the con-. 
ductor being recessed so as to give a flush surface for 
the brush to travel over. Provision is made for points 
and crossings, and also for preventing the brush, &c., 
coming in contact with the rail. The slot in the rail 
answers both for wheel flange and also for the vertical 
conductor to the motor on the car. At suitable dis- 
tances small iron cases, termed “mud traps,” are 
placed opposite holes in the side of the rail. These 
permit of the rail being easily cleaned, and also of the 
renewal of the conductor without the permanent way 
being lifted. The rail can be flushed with water, and 
thus easily and effectively cleaned without affecting the 
conductor. It can also be easily applied to existing 
horse tramways. 

The figs. shows across section. A is the rail, with 
the conductor within it. C is the bracket (pendant 
from the car with motor) carrying the brush, which is 
applied to the underside of the conductor. M is the 
“mud trap ” with movable cover, and pipe, P, to gutter. 
These pipes need only be at requisite distances, not at 
every “mud trap.” Fig. 2 shows the arrangement for 
railways. In this case, the brush is applied from the 
outside instead of from the inside of the rail. The 
reason of this is, that in the case of railways, the 
pressure will be much greater than in the case of tram- 
ways. It is therefore desirable to have the body of 
the rail directly under the tread of wheel. 

The object of the conduit rail is to provide a simple, 
safe, and efficient method of working electric tramways 
and railways, at the least possible expense, avoiding all 
the inconvenience and expense of costly central con- 
duits, or poles and other overhead apparatus, for the 


Fig. 2. 


poled condition, often in only a small section of the 
wire, but thus ruining the whole piece. 

If it is desired, the copper may be annealed in an 
apparatus so arranged that the copper when heated 
may be dropped into a body of water without access 
of air, and thus make a far smaller annealing plant 
suffice. It may be mentioned that copper seems to be 
made neither softer nor harder by being cooled suddenly 
in this manner than if cooled slowly, though some of 
the alloys of copper are rendered somewhat softer by 
a sudden cooling; in fact, there is not the slightest 
evidence anywhere to justify the quite prevalent belief 
that an art of hardening copper was known to the 
ancients. The hardest tools of the ancients were made 
of bronze, not copper. ; 

By application of the same principles it is possible to 
prevent both deoxidation and oxidation in the heating 
of copper ingots for the rolls, and thus, by keeping 
copper at tough pitch all along, any copper that can be 
given tough pitch can be used for rolling as sheet copper 
or for wire. 

I think it also practicable to produce bright copper 
rods direct from the rolls. 


PEDDIE’S CONDUIT RAIL. 


THIS conduit rail is for use on tramways and railways 
worked by electricity. The conductor, properly insu- 
lated, is placed within the rail, thus avoiding the 
expense and inconvenience of a separate central conduit, 


Fig. 1. 


conductors. The following points have also been borne 
in mind :— 

1. Placing the conductor where it will be safe from 
injury both to itself and the public. 

2. Making provision for easily cleaning and flushing 
the rail without affecting the conductor within it. 
This is secured by means of the “ mud traps,” which 
at suitable points have pipes to the gutters. ~ 

3. Making provision for easily renewing the con- 
ductor when it is worn, without lifting permanent way. 
Thus, by removing the covers of the “mud traps,” the 
brackets which hold the conductor to the T -insulator 
can be unscrewed, the conductor lowered, and then 
raised and removed through the slot. A new con- 
ductor can then be lowered and fixed in a similar 
manner. The T-insulators can also be removed and — 
renewed by means of the “ mud traps.” 

4, Making the rail suit for ordinary horse or steam 
or compressed air, or accumulator cars. As far as these 
cars are concerned, the “ conduit rail” is practically an 
ordinary slot rail. 

5. Avoiding any central slot rail (between the wheel 
rails), which is a great inconvenience to ordinary street 
traffic. 

6. Making the system such that it can be easily 
and effectively, and without great cost, applied to 
existing tramways. This is done by simply lifting one 
of the ordinary slot rails and replacing it with a conduit 
rail with conductor. By doing this on short sections at 
night, all interruption of ordinary or car traffic is 
avoided. 

7. General simplicity and freedom from liability to 
derangement. 


rere eee ———K—— 
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ELECTRICALLY-OPERATED TREVELYAN IN- 
STRUMENTS WITH CARBON “ROCKERS” 
AND “BEARERS.” 


By A. M. TANNER. 


EVERYTHING concerning the genesis of the microphone 
and carbon telephone should be presented to the scien- 
tific and technical world, so that hereafter there shall 
be no further misconception as to the actual discoveries 
made by Prof. Hughes and Mr. Edison ; the former 
having used hard carbon contacts in his microphone, 
and the latter having resorted to compressible, or soft 
carbon, in his original carbon telephone. 

I have already shown, in an article which appeared 
in the ELECTRICAL REVIEW of August 22nd, that as 
far back as the year 1858 Rollman drew attention to the 
fact that a hard carbon prism resting loosely upon 
carbon bearer points included in a closed electric 
circuit will, by its vibratory movement produced by 
the passage of the electric current, serve to vary the 
points or surfaces of contact, and thus effect a change 
of tension of the electric current flowing in the circuit. 

I now wish to call attention to another electrically- 
operated Trevelyan instrument, which has a carbon 
rocker vibrating upon carbon bearers. 

In the London, Edinburgh, and Dublin Philosophical 
Magazine for 1859, Fourth Series, Vol. XVII., page 
358, is an article by Prof. J. D. Forbes, of the University 
of Edinburgh, entitled, “ Notes on Certain Vibrations 
Produced by Electricity.” After reviewing prior ex- 
periments of Prof. Gore with a Trevelyan instrument 
having a hollow copper sphere, made to run on a 
circular track by the action of electricity. Prof. 
Forbes continues as follows, viz. :— 

“T have obtained very active vibrations of carbon 
(such as is used in one of the elements of Bunsen’s 
battery) resting upon brass, and also when it rests upon 
two pieces of carbon connected with the terminals of a 
battery. For this purpose, a battery having a certain 
amount of intensity is requisite, in order to overcome 
the resistance of carbon as a conductor, but the vibra- 
tions are most energetic. The extremely small expan- 
sion which takes place in carbon by heat is another 
argument against that view of the Trevelyan experi- 
ment.” 

The above-quoted description is not accompanied by 
an illustration, but from collateral evidence it un- 
doubtedly warrants the sketch given below of the 
the arrangement of bearers and rocker. 
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It will readily be perceived how closely this 
resembles the “ three-nail;microphone of Prof. Hughes. 
I think it will be conceded that, in view of the instru- 
ments constructed by Rollman, Paalzow, andi’ Forbes, 
the novelty of the microphone must be sought in the 
method of varying the force of an electric current by 
the action of sonorous vibrations ; in other words, it 
appears almost impossible to uphold a claim for a 
microphone instrument in which a carbon electrode 
rests loosely upon another electrode, for the purpose of 
varying the tension of the current in a closed electric 
circuit in which said electrodes are included. 

I believe it has been held by an English Court that 
“the circumambient air” is the equivalent of a dia- 
phragm in a telephone, having a current tension regu- 
lator of carbon. If this is true, then the instruments 
of Rollman, Paalzow, and Forbes must have an exceed- 
ingly close bearing upon a microphone or carbon tele- 
phone whose novelty rests solely upon a variable 
contact rheostat of carbon, introduced into a closed 


electric circuit. When it comes to the principle or 
method of operating the carbon rheostat by sonorous 
vibrations, then the Trevelyan instruments considered 
in my articles lose their pertinency. They can only be 
used to show that the device employed in a microphone 
(without a diaphragm) are old in other instruments, 
and that the action of a variable contact rheostat made 
of hard carbon, for changing the tension of the 
current in a closed electric circuit was discovered by 
Rollman. 


KEMMLER’S EXECUTION AS SEEN BY AN 
ELECTRICIAN. 


By CHARLES R. HUNTLEY. 


IT is with pleasure that I comply with the request of 
the Electrical World to give my observations on the 
Kemmler electrocution. One of the prime reasons 
which prompted me to attend this event was that ths 
electrical fraternity would have the benefit, so far as 
I was able to observe, of what occurred at this electro- 
cution. 

The dynamo, as is well known, is one of the West- 
inghouse type, the exciter being of the usual pattern 
sent with all dynamos of this make, It was located in 
the second story of the east wing of the prison, about 
1,000 feet from the room wherein the death chair was 
located. The power was supplied by a 45 H.P. engine, 
belted to a 2-inch shaft, which ran through the dynamo 
room. On this shaft were a 36-inch pulley and a 
30-inch pulley. From the 36-inch pulley was run an 
8-inch belt down to a 12-inch pulley on the dynamo, 
and a 6-inch belt ran from the shaft to the exciter. No 
voltmeter or ammeter was connected up in circuit at 
this point. A resistance box was placed at the end, 
over the exciter. The wires led out through the 
window np over the roof on porcelain and glass insu- 
lators, down across and around the dome of the front 
of the prison ; from there down on the wall into the 
window of what was known as the original room for 
the electrocution. This wire was of No. 12 B. and S. 
gauge, rubber covered, and said to have been made by 
the Edison Company. On the switchboards were two 
Cardew voltmeters, both connected up with resistance 
coils. Both were connected with switches, and between 
the two was a lamp board, which, I am told, is of the 
usual type used in the Edison stations. In this were 
20 100-volt lamps of Edison make, and an ammeter of 
Bergman & Co.’s make was a part of the lower portion 
of the board. 

There were two jaw switches—one known as the fatal 
switch and the other as the lamp board switch—which 
were placed on the wall of easy access to the executioner, 
From the board there ran wires of the same gauge into 
the chair, one being fastened to the electrode on the 
bottom, and the other to the electrode on the top. This 
is all of the electrical apparatus and distribution that I 
noted. A Mr. Davis was the man in charge. I might 
say that my curiosity prompted me to go with him to 
witness the first test of the machinery on Tuesday after- 
noon. Mr. Davisadjusted the brushes on both dynamo 
and exciter, and then left the apparatus in charge of 
three convicts who were assistants. 

After going back to the switchboard signals were 
given to start up the dynamo. At that time the volt- 
meter showed about 1,000 volts. The lamps were in 
circuit and were about two-thirds candle-power. Again, 
in the evening, all of the witnesses summoned by law, 
together with the doctors and professional men, 
witnessed another test, which was substantially the 
same as that of the afternoon. There was no record 
taken of what the voltage was at that time, but an 
eisamapsion was made that it was from 1,000 to 1,200 
volts. 

The morning of the execution came, and those who 
were to witness the first experiment upon human life 
by the electric current found, in a dimly lighted room, 
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the death chair, and around about the walls in a circle 
seats for their accommodation. I do not know that it 
will be of any interest to your electrical readers to 
record here (inasmuch as the Press has given all of 
that) what took place with reference to the in-coming 
of Kemmler and his spiritual advisers, but suffice to 
say that the man who stood before us exhibited the 
most unconcern of any of the 23 men who were within 
the room. After being strapped and pinioned to the 
chair, Kemmler assisting, and to quite an extent, the 
electrodes at the head and back were securely placed, 
the strap securely fastened over his face by the warden, 
the word was given to the three men who were in the 
room behind a closed door, and we witnessed the effect 
of the first contact by a contraction, or rather drawing 
up of his whole body within his bonds. The time by 
actual count was 17 seconds. The current then, by 
direction of Dr. Spitzka, was turned off, and to all 
appearances Kemmler was dead. As the doctor said: 
“There are unmistakable evidences of death about his 
nose, and I have never known such a condition as is 
demonstrated on this man except in death.” One of 
the attendants then removed the electrode from 
his head, and those who were advocates of the 
killing by electricity were elated beyond expression. 
The look of entire satisfaction which spread over 
the countenances of some of the learned doctors 
was an indication of the joy that their labours had 
brought them in the death of Kemmler, apparently 
so painless and still. The next sound that was 
heard was of Dr. Spitzka saying: ‘‘This man is not 
dead. Turn on the current.” The electrode, in a 
hurried manner, was again applied to his head, and the 
signals were sent out by one of the attendants in the 
room to start up the machinery. This wasdone. How 
soon I cannot say. The laymen were all in confusion 
at the horrible sounds that were coming from the man 
who had been pronounced dead. Words fail me with 
which to give you the faintest idea of what these were. 
There were men in that room who had witnessed 
executions and had seen death in various forms, but 
each and every one of them was horror stricken at this 
sudden change in the condition of theculprit. Various 
reports have been made as to the length of time of the 
second contact, but it has been my privilege to be asso- 
ciated somewhat with the gentleman who was in the 
dynamo room while the machine was in operation. He 
tells me that after the first shock the signals were given 
to shut down. This was done by the convicts. Then 
a short space—perhaps two minutes—and the signal 
was given to start again. Instantly another signal was 
given for more speed, and soon, until the dynamo was 
running, and as he stated, it was fairly jumping from 
the floor. I forgot to mention that during the time of 
the second shock the circuit was made and broken 
three times. At each of these periods the dynamo 
would be nearly stopped, and the belt after the first 
shock was nearly thrown off the dynamopulley. Then 
a convict was instructed to hold the belt on each side 
of the pulley, which was done during the time that the 
dynamo was running, which was about three and a half 
minutes. Added to the horror of the sounds emitted 
by the so-called dead man, were what the doctors said 
were convulsions, but whatever it may be called, con- 
vulsions or not, I am told by one of the physicians, 
as reputable as any there, that life did exist in the man, 
though not sensibility, after the first shock. The elec- 
trode at his back had become loosened, admitting of 
arcing, and at this point of contact the flesh was literally 
roasted. The stench of burning flesh was almost un- 
bearable to those of us unfamiliar with such things. 

What occurred in the lamp room no one will ever 
know beyond the three persons present. I endeavoured 
to ascertain what the voltage was, but I did not succeed 
in getting any information, and I question very much 
whether Mr. Davis himself, who had charge of the elec- 
trical appliances, knows to what voltage Kemmler was 
exposed at either time. 

From an electrical standpoint there was nothing 
gained to show what amount of current it takes to kill. 
No data of either the electrical or mechanical apparatus 


was taken, and whoever assumes to say what the voltage 
was that Kemmler received must guess between, 800 
and 2,000. 


MR. EDISON ON THE KEMMLER EXECUTION. 


Mr. T. A. Edison, when interviewed, said: In 
December, 1887, I wrote to a man who asked for my 
views, that I would join heartily in a movement to 
abolish capital punishment. If it was not to be 
abolished, however, 7 said, we should adopt the 
quickest and least painful method of accomplishing it, 
and I believed an intermittent dynamo current pro- 
perly applied would best meet these requirements. I 
still believe this. In the Kemmler execution, accord- 
ing to the reports printed in the newspapers, the fault 
rests upon the doctors. They acted upon theory, and 
knowing the base of the skull to be the nerve centre of 
the human system, they determined to reach it as 
directly as possible. Theoretically they were right, 
but practically they were wrong, as experience has 
demonstrated. In not a single one of the 30 perfect 
examples of the power of electricity to produce instant 
death that have occurred in and around New York was 
it applied to the head. Of what use has the death of 
these 30 men been? In every instance the fatal 
charge entered through the hands. Inno case among 
these accidental deaths was the current that passed 
through the body one-half what it was announced was 
to be used on Kemmler. Electricity travels through 
fluids, and especially through the saline fluids of the 
body, much more freely than through bone. The 
hands, when cleansed and immersed in a solution of 
caustic soda, afford an excellent contact for electric 
currents, and as the fingers, hands and arms are full of 
blood, they make a good conductor of electricity. On 
the other hand, bone is one of the poorest conductors, 
and by making the points of contact on the thickest 
part of the skull, and the portion of the spine affording 
most resistance, the doctors invited a degree of failure. 
Neither contact could have been made in a less desir- 
able place. The hair of the head is also a non- 
conductor, and offers resistance to electrical currents. 
If, as is stated, Kemmler’s skin was burned at the 
points of contact, that proves that he received but a 
small portion of the charge. Had he received the full 
1,300-volt current for the length of time stated, he 
would have been carbonised or mummified. If the 
report that 20 incandescent lamps were in the circuit 
and illuminated at the time the current was applied to 
Kemmler is true, the explanation is in part at least 
furnished. These lamps offer resistance to the flow of 
the current, and 20 of them wonld greatly reduce the 
potential of the current. They should have been 
removed from the circuit. 

“How do you account for the muscular and appa- 
rently respiratory action after the current had been 
once turned on ?” was asked. “Oh, I have no doubt 
he was dead,” replied Mr. Edison. “I think the 
doctors will probably agree to that. You know there is 
often muscular movement after death by hanging. 
Kemmler was undoubtedly killed at the first, unless 
some big mistake was made. Undoubtedly all those 
present were greatly excited. [ should have been 
excited myself at such a time. In that excitement 
there may have been some bungling. I think, when 
the next man is placed in the chair to suffer the death 
penalty, that death will be accomplished instantly and 
without the scene at Auburn.” 


Proposed Electric Tramway at Plymouth.—Arrange- 
ments are in progress for constructing a new tramway 
at Plymouth, and bringing the old lines, which have 
been for a considerable period in disuse, once more 
into working order. The work is to be carried out by 
Messrs. Grover & Co., and it is said to be the intention 
of the promoters of the new scheme to apply for the 
necessary powers to enable them eventually to use elec- 
tricity as the motive power. 
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BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE.—LEEDS§, 1890. 


THE sixtieth meeting of the Association opened at Leeds on Wed- 
nesday. A good many years have elapsed since the last meeting 
in this town, during which time the district, from a manufactu- 
ring point of view has greatly developed. There will probably not 
be a great number of electrical papers read at the meeting, but 
those promised bid fair to rank as valuable additions to technical 
literature. 

On Wednesday evening Sir Frederick A. Abel, C.B., D.C.L., 
F.R.S., gave the presidential address, an abstract of which 
follows. Thursday was spent in hearing the addresses of the 
presidents of the various sections, and it will not be before to-day 
that they settle fairly down to work. 


ABSTRACT OF ADDRESS* 
BY SIR FREDERICK AUGUSTUS ABEL, C.B., D.C.L. 
(Oxon.), D.Sc. (Cant.), F.R.S., P.P.C.S., Hon.M.Inst.C.E., 
President. 


Among the branches of science in the practical applications of 
which the greatest strides have been made since the Association 
met at Leeds in 1858, is electricity. That year witnessed the 
accomplishment of the first great step towards the establishment 
of electrical communication between Europe and America, by the 
laying of a telegraph cable connecting Newfoundland with 
Valencia. Through this cable a message of 31 words was shortly 
afterwards transmitted in 35 minutes; an achievement which, 
though exciting great enthusiasm at the time, scarcely afforded 
promise of the succession of triumphs of ocean telegraphy which 
have since surpassed the wildest dreams of the pioneers in the 
realms of applied electricity. 

The development of the electric telegraph constitutes a never- 
failing subject of the liveliest interest. ‘The experiments made 
by Stephen Gray, in 1727, of transmitting electrical impulses 
through a wire 700 feet long; by Watson, 20 years afterwards, of 
transmitting frictional electricity through many thousand feet of 
wire, supported by aline of poles, on Shooter’s Hill, in Kent; and 
by Franklin, who carried out a similar experiment at Phila- 
delphia—although they were followed by many other interesting 
and philosophical applications of frictional electricity to the trans- 
mission of signals—were not productive of really practical results. 
The work of Galvani and of Volta was more fruitful of an approach 
to practical telegraphy in the hands of Sémmering and of Coxe, 
while the researches of Oersted, of Ampére, of Sturgeon, and of 
Ohm, and especially the discoveries of volta-electric induction and 
magneto-electricity by Faraday, paved the way for the develop- 
nent of the electric telegraph as a practical reality by Cooke and 
Wheatstone in 1837. How remarkable the strides have been in 
the resources and powers of the telegraphist since that time is 
demonstrated by a few such facts as these; the first needle in- 
strument of Cooke and Wheatstone transmitted messages at the 
rate of four words per minute, requiring five wires for that pur- 
pose ; six messages are now conveyed by one single wire, at ten 
times that speed, and news is despatched at the rate of 600 words 
per minute. Duplex working, which more than doubled the 
transmitting power of a submarine cable, was soon eclipsed by the 
application of Edison’s quadruplex working, which has in its turn 
been surpassed by the multiplex system, whereby six messages 
may be sent independently, in either direction, on one wire. 
When last the British Association met in Leeds, submarine tele- 
graphy had but just started into existence ; 30 years later, the 
accomplished President of the Mechanical Section informed us, at 
our meeting at Bath, that 110,000 miles of cable had been laid by 
British ships, and that a fleetof nearly forty ships was occupied in 
various oceans in maintaining different cables and laying new ones. 

The important practical achievements by which most formidable 
difficulties have been surmounted, step by step, in the successive 
attainment of the marvellous results of our day, have exerted an 
influence upon the advancement, not merely of electrical science, 
but also of science generally and of its applications, fully equal to 
that which they have exercised upon the development of commerce 
and of the intercourse between the nations of the earth. 

Thus the laying of the earliest submarine cables between 1851 
and 1855, led Sir W. Thomson, in conference with Sir George 
Stokes, to work out the theory of signalling in such cables, by 
utilising the mathematical results arrived at by Fourier in his 
investigation of the propagation of heat waves. ‘The failure of the 
first Atlantic cable led to the survey of the bottom of the Atlantic, 
which was the forerunner of deep-sea explorations, culminating in 
the work of the Challenger expedition, and opening up new trea- 
sures of knowledge scarcely dreamt of when last the British 
Association met at Leeds. To the difficulties connected with the 
early attempts at submarine telegraphy, and the determination 
with which Thomson drove home the lessons learned, we owe the 
systematic investigations into the causes of the variations in re- 
sistance of copper conductors, and the consequent improvements 
in the metallurgy of copper, which led to the realisation of the 
high standard of purity of metal essential for the efficient working 
of telegraphic systems, and also to the extensive utilisation of 


* Only that portion of the Address relating to electrical matters 
has been abstracted. 


electricity in the production of pure copper. The rare combina- 
tion of originality in powers of research and perspicuity in mathe- 
matical reasoning, with inventive and constructive genius, for 
which Thomson has so long been pre-eminent, has placed at the 
disposal of the investigator of electric science, and of the practical 
electrician, instruments of measurement and record which have 
been of incalculable value, and which owe their origin to the theo- 
retical conclusions arrived at by him in his researches into the 
conditions to be fulfilled for the attainment of practical 
success in the construction and employment of submarine 
cables. The mirror galvanometer, the quadrant electrometer, the 
syphon-recorder, and the divided ring electrometer, are illustra- 
tions of the valuable outcome of Thomson’s labours; the combi- 
nation of the last-named instrument with sliding resistance coils 
has rendered possible the accurate sub-division of a potential dif- 
ference into 10,000 equal parts. The general use of condensers in 
connection with cable signalling, due to Varley’s application of 
them for signalling through submerged cables with induced short 
waves, was instrumental in establishing the fact that all electro- 
static phenomena are simply the result of starting an electric 
current of known short duration round a closed circuit. The 
practical application of the Wheatstone bridge led to numerous 
important mathematical investigations, and induced Clerk Max- 
well to devise a new mode of applying determinants to the solution 
of the complicated electrical problems connected with the net- 
works of conductors. The necessity for the universal recognition 
of an electrical unit of resistance led to the establishment, in 
1860, of the Electrical Standards Committee of the British Asso- 
ciation, whose long succession of important annual reports was 
instrumental in most important developments of theoretical elec- 
tricity, and, indeed, served to open up the whole science of elec- 
trical measurement. Matthiessen’s important investigations of 
the electrical behaviour of metals and their alloys, and the prepa- 
ration and properties of pure iron, were the outcome of the com- 
mercial demand for a practically useful standard of electrical re- 
sistance, while Latimer Clark’s practical standard of electromotive 
force, the mercurous sulphate cell, became invaluable to the worker 
in pure electrical research. The unit of resistance established by 
the British Association Committee received, in 1866, most im- 
portant scientific application at the hands of Joule, who, by 
measuring the rate of development of heat in a wire of known 
resistance by the passage of a known current, obtained a new 
value of the mechanical equivalent of heat. This value differed 
by about 1°3 per cent. from the most accurate results arrived at 
by his experiments on mechanical friction, a difference which 
eventually proved to be exactly the error in the British Associa- 
tion unit of resistance; so that the true value of the unit of re- 
sistance, or ohm, was determined by Joule 15 years before this 
result was achieved by electricians. Clerk Maxwell’s remarkable 
electro-magnetic theory of light was put to the test, through the 
aid of the British Association unit of resistance, by Thomson, in 
determining the ratio of electro-magnetic unit to the electro-static 
unit of quantity. Many other most interesting illustrations might 
be given of the invaluable aid afforded to purely scientific research 
by the practical results of the development of electrical science, 
and of the constant co-operation between the science student and 
the practical worker. Noone could, more fitly than the late Sir 
William Siemens, have maintained, as he did in. his admirable 
address at our meeting in Southampton in 1882, that we owe most 
of the rapid progress of recent times to the man of science who 
partly devotes his energies to the solution of practical problems, 
and to the practitioner who finds relaxation in the prosecution of 
purely scientific enquiries. Most assuredly both these classes of 
the world’s benefactors may, with equal right, lay claimto rank the 
name of Siemens among those whom they count most illustrious! 

In that highly interesting and valuable address, delivered little 
more than a year before his sudden untimely removal from among 
us, the numerous important subjects discussed by him included 
not a few which he had made peculiarly his own in the wide range 
embraced by his enviable power of combining scientific research 
with practical work. Prominent among these were the applica- 
tions of electric energy to lighting and heating purposes, and to 
the transmission of power, to the future development of which his 
personal labours very greatly contributed. 

Siemens referred to the passing of the first Electric Lighting 
Bill, in the year of his presidency, as being designed to facilitate 
the establishment of electric installations in towns; but the 
anxiety of the Government of that day to protect the interests of 
the public through local authorities, led to the assignment of such 
power to these over the property of lighting companies, that the 
utilisation of electric lighting was actually delayed for a time by 
these legislative measures. ‘There can now be no doubt, however, 
that this delay has really been in the interests of intending sup- 
pliers and of users of the electric light, as having afforded time 
for the further development of practical details, connected with 
generation and distribution, which was vital to the attainment of 
a fair measure of initial success. The subsequent important modi- 
fication of legislation on the subject of electric lighting, together 
with the practical realisation of comparatively economical methods 
of distribution, the establishment of fairly equitable arrangements 
between the public and the lighting companies, and the apportion- 
ment, so faras the metropolis is concerned, of distinct areas of 
operation to different competing companies, have combined to 
place electric lighting in this country at length upon some ap- 
proach to a really sound footing, and to give the required impetus 
to its extensive development. Nine companies either are now, or 
will very shortly be, actually at work supplying, from central 
stations, districts of London comprising almost the entire western 
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and north-western portions of the metropolis. As regards other 
parts of England, there are already 27 lighting stations actually 
at work in different towns, besides others in course of establish- 
ment, and many more projected: The town of Leeds has not 
failed to give serious attention to the subject of utilising the 
electric light, and, although no general scheme has yet been 
adopted, the electricians who now visit this town will rejoice to 
see many of its public buildings provided with efficient electric 
illumination. 

While the prediction made by Siemens, eight years ago, that 
electric lighting must take its place with us as a public illuminant, 
has thus been already, in a measure, fulfilled, important progress 
is being continuously made by the practical electrician in de- 
veloping and perfecting the arrangements for the generation of 
the supply, its efficient distribution from centres, and its delivery 
to the consumer in a form in which it can be safely and con- 
veniently dealt with and applied at an outlay which, even now, 
does not preclude a considerable section of the public from enjoy- 
ing the decided advantages presented by electric lighting over 
illumination by coal-gas. Yet our recent progress in this direction, 
encouraging though it has been, is insignificant as compared with 
the strides made in the application of electric lighting in the 
United States, as may be gauged by the fact that, while in 
America the number of are lamps in use, in April of this year, 
was 235,000, and of glow lamps about three millions, there are at 
present about one-tenth the numter of the latter, and one 
hundredth the number of are lamps, in operation in England. 

In some important directions we may, however, lay claim to 
rank foremost in the application of the electric light; thus, our 
large passenger ships and our war ships are provided with efficient 
electrical illumination ; to the active operations of our Navy the 
electric light has become an indispensable adjunct; and our 
system of coast defence, by artillery and submarine mines, is 
equally dependent, for its thorough efficiency, upon the applica- 
tions of electricity in connection with range-finding, with the 
arrangement and explosion of mines, and with the important 
auxiliary in attack and defence, the electric light, which, while so 
arranged, at the operating stations, as to be protected against 
destruction by artillery-fire and difficult of detection by the 
enemy, is available at any moment for affording invaluable in- 
formation and important assistance and protection. 

Other important applications of the electric light, such as its 
use as a lighthouse illuminant, for the lighting of main roads 
in coal mines, where its value is being increasingly appre- 
ciated, and even for signalling purposes in mid-air, through 
the agency of captive balloons, are continually affording fresh 
demonstrations of the value of this particular branch of applied 
electric science. 

At the Electrical Exhibition at Vienna, in 1883, where, not long 
before the lamented death of Siemens, I had the honour of serving 
as one of his colleagues in the representation of British interests, 
the progress which had been made in the construction of electrical 
measuring instruments since the French Exhibition and the Elec- 
trical Congress, two years before, was very considerable. The 
advance in this direction has been enormous since that time; but 
although the practical result of Thomson’s and of Carlew’s im- 
portant work has been to supply us with trustworthy electrical 
balances and voltmeters, while efficient instruments have also 
been made by other well-known practical electricians, we have 
still to attain results in all respects satisfactory in these indis- 
pensable adjuncts to the commercial supply and utilisation of 
electric energy. ; 

In connection with this important subject the recent com- 
pletion of the Board of Trade standardising laboratory, established 
for the purposes of arriving at and maintaining the true values of 
electrical units, and of securing accuracy and uniformity in the 
manufacture of instruments supplied by the trade for electrical 
measurements, may be referred to with much satisfaction as a 
practical illustration of official recognition of the firm root which 
the domestic and industrial utilisation of electric energy has taken 
in this country. 

The achievements of the telephone were referred to by Siemens 
in glowing terms eight years ago; but the results then attained 
were but indications of the direction in which telephonic inter- 
communication was destined speedily to become one of the most 
indispensable of present applications of electricity to the purposes 
of daily life. Preece, in speaking at Bath, two years ago, of the 
advances made in applied electricity, showed that the impediments 
to telephonic communication between great distances had been 
entirely overcome; and now, although considerably behind 
America and France in the use of the telephone, we are rapidly 
placing ourselves upon speaking terms with our friends through- 
out the United Kingdom. The operations of the National Tele- 
phone Company well illustrate our progress in telephonic inter- 
communication: that company has now 22,743 exchange lines, 
besides nearly 5,000 private lines, its exchanges number 272, and 
its call-offices 526. The number of instruments under rental in 
England has now reached 99,000; but, important as this figure is 
compared to our use of the telephone a very few years ago, it 
sinks into insignificance by the side of the number of instruments 
under rental in America, which at the beginning of the present 
year had reached 222,430, being an increase of 16,675 over the 
number in 1889. Only thirteen years have elapsed since the tele- 
phone was first exhibited as a practically workable apparatus to 
members of the British Association at the Plymouth meeting, and 
the number of instruments now at work throughout the world may 
be estimated as considerably exceeding a million. 

The successful transmission of the electric current, and the 


power of control now exercised over the character which elec- 
trically transmitted energy is made to assume, are not alone 
illustrated by the efficiency of the arrangements already developed 
for the supply of the electric light from central stations. Siemens 
dwelt upon this subject at Southampton with the ardent interest 
of one who had made its development one of the objects of his 
energetic labours in later years, and also with a prophet’s prog- 
nostications of its future importance. In speaking of the electric 
current as having entered the lists in competition with compressed 
air, the hydraulic accumulator, and the quick running rope driven 
by water-power, Siemens pointed out that no further loss of power 
was involved in the transformation of electrical into mechanical 
energy than is due to friction, and to the heating of the conducting 
wires by the resistance they oppose, and showed that this loss, 
calculated upon data arrived at by Dr. John Hopkinson and by 
himself, amounted at the outside to 38 per cent. of the total 
energy. Subsequent careful researches by the Brothers Hopkin- 
son have demonstrated that the actual loss is now much less than 
it was computed at in 1885; as much as 87 per cent. of the total 
energy transmitted being realisable at a distance, provided there 
be no loss in the connecting leads used. 

The Paris Electric Exhibition of 1881 already afforded interest- 
ing illustrations of the performance of a variety of work by power 
electrically transmitted, including a short line of railway con- 
structed by the firm of Siemens, which was a further development 
of the successful result already attained in Berlin by Werner 
Siemens in the same direction, and was, in its turn, surpassed by 
the considerably longer line worked by Messrs. Siemens at the 
Vienna Exhibition two years later. Various short lines which 
have since then been established by the firm of Siemens are well 
known, and one of the latest public acts in the valuable life of 
Siemens was to assist at the opening of the electric tramway at 
Portrush, in the installation of which he took an active part, and 
where the idea, so firmly rooted in his mind from the date of his 
visit to the Falls of Niagara, in 1876, of utilising water-power for 
electrical transmission—a result first achieved on a small scale by 
Lord Armstrong—was more practically realised than had yet been 
the case. Since that time Ireland has witnessed a further appli- 
cation of electricity to traction purposes, and of water-power to 
the provision of the required energy, in the working of the Bess- 
brook and Newry tramway, while London at length possesses an 
electric railway, three miles in length, to be very shortly opened, 
which will connect the City with one of the southern suburbs 
through a tram subway, and, although including many sharp 
curves and steep gradients, will be capable of conveying one 
hundred passengers at a time, at speeds varying from thirteen to 
twenty-four miles per hour. During the past year a regular 
service of tramcars has been successfully worked, through the 
agency of secondary batteries, upon part of one of the large 
tramways of North London, with results which bid fair to lead to 
an extensive development of this system of working. The appli- 
cation of electricity to traction purposes has, however, received 
far more important development in the United States; at the 
commencement of this year there were in operation in different 
States 200 electrical tramroads, chiefly worked upon the Thomson- 
Houston and the Sprague systems, and having a collective length 
of 1,641 miles, with 2,346 motor-cars travelling thereon. Further 
extensions are being rapidly made: thus, one company alone has 
39 additional roads, of a collective length of 385 miles, under con- 
struction, to be worked through the agency of storage-batteries. 

The idea cherished by Siemens, and enlarged upon by him in 
more than one interesting address, of utilising the power of 
Niagara, appears about to be realised, at any rate in part; as a 
large tract of land has been recently acquired, by a powerful 
American association, about a mile distant from the Falls, with a 
view to the erection of mills for utilising the power, which it is 
also proposed to transmit to distant towns; and an Internationial 
Commission, with Sir William Thomson at its head, and with 
Mascart, Turrettini, Coleman Sellers, and Unwin as members, will 
carefully consider the problems involved in the execution of this 
grand scheme. 

The application of electric traction to water-trafiic, first success- 
fully demonstrated in 1883, is receiving gradual development, as 
illustrated by the considerable number of pleasure-boats which 
may now be seen on the Upper Thames during the boating 
season, and in connection with which Professor George Forbes 
proposed, at our meeting last year, that stations for charging the 

“requisite cells, through the agency of water-power, should be 
established at the many weirs along the river, so as to provide 
convenient electric coaling-stations for the river pleasure-fleet. 

Electrically-transmitted energy was first applied in Germany 
to haulage work in mines by the firm of Siemens some years ago, 
and great progress has since been achieved herein on the Con- 
tinent and in America. Comparatively little has been accom- 
plished in this direction in England; but it is very interesting to 
note, on the present occasion, that the first successful practical 
application of electricity in this country to pumping and under- 
ground haulage-work was made in 1887, in this neighbourhood, at 
the St. John’s Colliery, at Normanton, where an extensive instal- 
lation, carried out by Mr. Immisch, so well known in connection 
with electric launches, is furnishing very satisfactory results in 
point of economy and efliciency. The gigantic installations 
existing for the same purposes in Nevada and California afford 
remarkable illustrations of the work to be accomplished in the 
future by electrically-transmitted energy. i 

Among the many subjects of importance studied by Joule with 
the originality and thoroughness characteristic of his work, was 
the application of voltaic electricity to the welding and fusion of 
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metals. Thirty-four years ago he published a most suggestive 
paper on the subject, in which, after dealing with the difficulties 
attending the operation of welding, and of the interference of 
films of oxide, formed upon the highly heated iron surfaces, with 
the production of perfect welds either under the hammer or by 
the methods of pressure (of which he then predicted the applica- 
tion to large masses of forged iron), he refers to the possibility of 
applying the calorific agency of the electric current to the welding 
of metals, and describes an operation witnessed by him in the 
laboratory of his fellow-labourer, Thomson, of fusing together a 
bundle of iron wires by transmitting through them, when 
imbedded in charcoal, a powerful voltaic current. Joule after- 
wards succeeded in fusing together a number of iron wires with 
the current of a Daniell battery, and of welding together wires 
of brass and steel, platinum and iron, &c. In discussing the 
question of the amount of zinc consumed in a battery for 
raising a given amount of iron to the temperature of fusion, he 
points out that the same object would probably be more econo- 
mically attained by the use of a magneto-electric machine, which 
would allow the heat to be provided by the expenditure of 
mechanical force, developed in the first instance by the expendi- 
ture of heat; and he indicates the possibility of arranging 
machinery to produce electric currents which shall evolve one- 
tenth of the total heat due to the combustion of the coal used, so 
that 5,000 grains of coal applied through that agency would 
suffice for the fusion of one pound of iron. The successful prac- 
tical realisation of Joule’s predictions in regard to the application 
of electric currents, thus developed, to the welding of iron and 
steel, and to analogous operations, through the agency of the 
efficient machines devised by Prof. Elihu Thomson, was demon- 
strated to the members of the Association by Prof. Ayrton at Bath 
two years ago, and was shown upon a larger scale to visitors at 
the Paris Exhibition last year, and recently to highly-interested 
audiences in London by our late President, Sir Frederick Bram- 
well. The latter demonstrated that the production of iron welds by 
means of the Thomson machines was‘accomplished nearly twice as 
rapidly as by expert craftsmen ; the perfection of the welds being 
proved by the fact that the strength of bars broken by tensile 
strains at the welds themselves was about 92 per cent. of the 
strength of the solid metal. At the Crewe Works, Mr. Webb is 
successfully applying one of these machines to a variety of weld- 
ing work. The rapidity with which masses of metal of various 
dimensions are raised in those machines to welding heat is quite 
under control; the heat is applied without the advent of any im- 
purities, as from fuel, and the speed of execution of the welding 
operation reduces to a minimum the time during which the 
heated surfaces are liable to oxidise. With such practical advan- 
' tages as these, this system of electric welding bids fair to receive 
many useful applications. 

Another very simple system of electric welding, especially ap- 
plicable to thin iron and steel sheets, hoops, &c., has been contem- 
poraneously elaborated in Russia by Dr. Bernados, and is already 
being extensively used. The required heat at the surfaces to be 
welded is developed by connecting the metal with the negative 
pole of the dynamo machine, or of a battery of accumulators, the 
circuit being completed by applying a carbon electrode to the parts 
to be heated ; the reducing power of the carbon is said to preserve 
the heated metal surfaces from oxidation during the very brief 
period of heating. This mode of operation appears to have been 
practised upon a small scale, some years ago, by Sir William 
Siemens, to whom we also owe the first attempt to practically 
apply electric energy to the smelting of metals. 

In his address in 1882 he referred to some results attained with 
his small electrical furnace, and pointed out that, although electric 
energy could, obviously, not compete economically with the direct 
‘ combustion of fuel for the production of ordinary degrees of heat, 
the electric furnace would probably receive advantageous applica- 
tion for the attainment of temperatures exceeding the limits (about 
1,800° C.) beyond which combustion was known to proceed very 
sluggishly. This prediction appears to have been already realised 
through the important labours of Messrs. Cowles, who some years 
ago attacked the subject of the application of electricity to the 
achievement of metallurgic operations with the characteristic 
vigour and fertility of resource of our Transatlantic brethren. 
After very promising preliminary experiments, they succeeded, in 
1885, at Cleveland, Ohio, in maturing a method of operation for 
the production of aluminium bronze, ferro-aluminium and 
silicium-bronze, with results so satisfactory as to lead to the 
erection of extensive works at Lockport, N.Y., where three 
dynamo machines, each supplying a current of about 3,000 
ampéres, are worked by water power, through the agency of 
turbines, each of 500 H.P.,18 electric furnaces being now in 
operation for the production of aluminium alloys. ‘These achieve- 
ments have led to the establishment of similar works in North 
Staffordshire, where a gigantic dynamo machine has been erected, 
furnishing a current of 5,000 ampéres, with an E.M.F. of 50 to 60 
volts. The arrangement of the electrodes in the furnaces, the 
preparation of the furnace charges (consisting of mixtures of 
aluminium ore, with charcoal and with the particular granulated 
metal with which the aluminium is to become alloyed at the 
moment of its elimination from the ore); the appliances for 
securing safety in dealing with the current from the huge dynamo 
machine, and many other details connected with this new system 
of metallurgic work, possess great interest. Various valuable 
copper and aluminium alloys are now produced by alloying copper 
itself with definite proportions of the copper alloy, very rich in 
aluminium, which is the product of the electric furnace. The 
rapid production in large quantities of ferro-aluminium—which 


presents the aluminium in a form suitable for addition in definite 
proportions to fluid cast iron and steel—is another useful out- 
come of the practical development of the electric furnace by 
Messrs. Cowles. 

Great interest attaches to the influence of the metals man- 
ganese, chromium, and tungsten upon the physical properties of 
steel and iron. 

The curious effect of manganese in reducing, and even destroy- 
ing, the magnetic properties of iron was already noticed by Rinman 
nearly 120 years ago; one result of Hadfield’s important labours 
has been to place in the hands of such eminent physicists as 
Thomson, John Hopkinson, and Reinold, materials for the attain- 
ment of most interesting information respecting the electrical and 
other physical characteristics of manganese steel. Hopkinson, 
from experiments with a sample of steel containing 12 per cent. of 
manganese, estimated that not more than 9 out of the 86 per cent. 
of the iron composing the mass was magnetic, and he considered 
that the manganese enters into that which must, for magnetic 
purposes, be regarded as the molecule of iron, completely changing 
its properties, a fact which must have great significance in any 
theory regarding the nature of magnetisation. 


NEW PATENTS—1890. 


12532. “ Improvements in electric lighting.” 
municated by Sautter Harlé and Co., France.) 
(Complete.) 

12628. “Improvements relating to the welding of metals by 


S. Prrr. (Com- 
Dated August 11. 


electricity.” H. E. Fowrrer. Dated August 12. (Complete.) 

12634. ‘ Improvements in dynamo-electric machines or electric 
motors.” T.M.Foorr. Dated August 12. (Complete ) 

12713. “Improvements in electric mains, and in apparatus 
used in their manufacture.’ S. Z. pm Frerrantr. Dated 
August 13. 

12819. ‘Improvements in column type printing instruments 


operated electrically, for telegraphic and other purposes, and in 
conductors therefor, which latter also applicable for telephonic 
and electric transmission generally.” S. D. Wrutrams. Dated 
August 15. 

12827. ‘Improvements in armatures for dynamo-electric ma- 
chines.” H.J. Hinton. Dated August 15. 

12830. “Improvements in secondary batteries, and electrodes 
therefor.” H. H. Laxz. (Communicated by G. A. Johnson and 
S. L. Holdredge, United States.) Dated August 15. (Complete.) 

12832. ‘ An electrical watt meter, also applicable as an am- 
meter or voltmeter.” E. Wruson. Dated August 15. 

12874. “Improved electric switch.” ©. R. Bonne. (Commu- 
nicated by The Actien Gesellschaft Mix and Genest, Germany.) 
Dated August 16. 

12914. ‘ Improvements in switches for controlling and regu- 
lating double or compound electric motors, especially applicable 


to traction or marine propulsion.” A. JaRMAN. Dated 
August 18. 
12915. “ Improvements in brush holders for dynamo-electric 


motors and generators.” A.J. Jarman. Dated August 18. 

12958. “ Improvements in apparatus for effecting, by insertion 
of a coin, the production of electric light for a certain time.” 
D.H. Davigs and J. M. Tourter. Dated August 18. 

12997. ‘An improved electrical rock drill, coal digger, or 
earth cutter.” W. B. Brain, A. J. Arnot, and I’. Baker. Dated 
August 19. (Complete.) 

13002. “‘Improvements relating to induction coils or trans- 
formers chiefly designed for use in welding or otherwise working 
metal by electricity.’ H. H. Laxe. (Communicated by E. 
Thomson, United States.) Dated August 19. (Complete.) 

13003. ‘ Improvements in the manufacture of electrodes for 
primary and secondary batteries.” D. Perper, jun. Dated 
August 19. (Complete.) 

13006. ‘* Improvements in welding or otherwise working metals 
by electricity, and in apparatus therefor.” H.H. Lace. (Com- 
municated by E. Thomson, United States.) Dated August 19. 
(Complete.) 

13009. ‘‘ Improvements in printing telegraphs.” 
Dated August 19. (Complete.) 

13018. “Improvements in the manufacture of electrodes for 
primary and secondary batteries.’ D. Prrrzr, jun. Dated 
August 19. (Complete.) 

13042. ‘ Improvements in or appertaining to electric raitway 

systems.” C.J. Van Deposte. Dated August 19. (Complete.) 
_ 13044, “ A new or improved method and apparatus for effect- 
ing economy of electric force in electric writing.” P. HE. Barpon- 
nauT and P. Jupront. Dated August 19. (Complete.) [Date 
applied for under Patents Act, 1883, Sec. 103, 20th February, 1890, 
being date of application in France. ] 

13049. “ Improvements in electric telegraphs, in part appli- 
cable for signalling on racecourses and elsewhere.” F. E. Mac- 
MAHON. Dated August 19. 


_13129. “ Improvements in safety fuses or cut-outs for electrica 
circuits.” A.W. Starr. Dated August 21. 
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13164. ‘Improvements in means and apparatus for adjusting 
electric suspending lights, and for other like purposes.” A. Lucas 
and E. Sunpsore. Dated August 21. 

13171. “ Improvements in fittings for incandescent electric 
lamps.” lL. Horpn and E.Courrin. Dated August 21. 


13175. ‘ Improvements in miners’ electric safety lamps.” W. 
Pero. Dated August 21. 

13187. ‘Improvements in electro-motors.” KR. F. Moors. 
Dated August 21. (Complete.) 

13190. “ Improvements in exciting electro-magnets and electro- 
oe machinery.” R.Krennepy. Dated August 22. (Com- 
plete. 

13212. ‘ Improvements in electric accumulators.” R. Drys- 


pALE. Dated August 22. 

13233. ‘“ Improvements in portable electric lamps, more espe- 
cially intended for miners’ use.” THE MINING AND GENERAL 
Exvectric Lame Company, Limirep, and W. Moscror. Dated 


August 22. (Complete.) 

13276. ‘* Improvements in covering wires to protect them from * 
corrosion, especially applicable to electrical conductors.” LE. 
Suin. Dated August 28. 

ABSTRACTS 


OF PUBLISHED SPECIFICATIONS, 1889 


11082. ‘Improvements in electric meters.” J. Ouxton and J. 
Epmonpson. Dated July 9. 8d. Consists in the mode of regu- 
lating the time of rotation of “ torsion balances ”’ in electric meters. 
The inventors attach the torsion ribbon (by which such balances 
are suspended) to the stem of a screw, or to a lever by which it is 


raised or lowered through a curb, such raising or lowering shortens - 


or lengthens the acting portion of the ribbon and thus increases 
or lessens the speed of rotation as may be required. 7 claims. 


11419. “ Improvements in electric meters.” SIzMENS BROTHERS 
& Co. (Communicated from abroad by the firm of Siemens and 
Halske, of Berlin.) Dated July 16. 8d. The apparatus consists 
essentially of a light arm or lever having a suitably curved face 
which is caused by clockwork to be turned on its axis at regular 
intervals of time from a stated rest until it meets the end of a 
pointer, the position of which is determined by the strength of 
the current, such angular motion of the arm being transmitted to 
the wheel work of a counter or registering mechanism. 6 claims. 


11425. “Improvements in regulating apparatus for electric 
arc light lamps.” E. Fiscnincrr. Dated July 16. 8d. Two 
electro-magnets are employed, the winding of which magnets is 
made of fine wire, in derivation from, or parallel to. the main 
circuit, and in combination with these electro-magnets, mechanical 
devices are employed, by which the armatures of the said electro- 
magnets will cause the approach of the two carbons for making 
contact, the separation of the carbons for creating the arc, and the 
regulation of the position of the two carbons relatively to each 


other in a quiet and accurate manner. 1 claim. 


11519. “ Improvements in roses for supporting electric lamps.” 
C. W. Farquuar and H. L. Doutron. Dated July 18. 6d. The 
inventors make roses for supporting electric lamps in three pieces, 
A, B,andc. Thepiece, A, is cemented, screwed or otherwise fixed 
to the ceiling or wall from which the lamp is to be supported. At 
the centre it is provided with a projection of a disc like form with 
a screw thread around its edge. This disc is perforated for the 
leads to be passed through. The piece 8 rests against a; it is also 
perforated to receive the conductors attached to the lamp. The 
junctions between these and the leads are made between the pieces 
A and B and are thus concealed. The piece, c, consists of a screw 
cap which screws on to the piece a, and holds the piece B in posi- 
tion. 2 claims. 


11997. ‘Improvements in electric meters.” W.Emmort and 
W.Acxkroyp. Dated July 29. 6d. A receiver over the electrodes 
and dipping into the electrolyte is connected with a closed vessel 
containing liquid, This closed vessel communicates with the out- 
side by means of a safety tube dipping into the liquid, and is also 
provided preferably with a syphon. Lach time a given amount of 
gas is liberated by electrolysis, the liquid in the closed vessel is 
forced up the syphon and also up the safety tube until the bottom 
of the safety tube is exposed when a quantity of gas is at inter- 
vals forced out of the safety tube. The force of this escape is 
utilised to measure the amount of electricity by means of a 
mechanical or other suitable device. 2 claims. 


13149. “ Improvements in apparatus for obtaining reciprocating 
motion from electric currents, applicable to the operation of 
electric bells, hammers, caulking tools or the like.’ ‘T. Parxmr. 
Dated August 20. 6d. Theinventor includes in the operating cir- 
cuit a pair of coils, or their equivalents, by which the hammer, or 
part to be reciprocated, is moved alternately in opposite directions, 
the said hammer or part acting upon a switch with scraping or 
rubbing contacts so arranged that after the reciprocating hammer 
or moving part is attracted in one direction it causes the switch to 
make contacts to break the circuit to the coil which attracted the 
hammer or moving part and complete the circuit through the 
curosite coil, and so on during the operation of the device. 

claims, 


> 


13282. “ Improvements in electric lamps, and means for securing 
electric lamps in carriages and like vehicles.” G. F. SuarrTzr. 
Dated August 22. 8d. Claims:—1l. Supporting the platinum 
wires and the filament of an incandescent electric lamp from within 
the lamp, said support being independent of the usual end support 
as set forth. 2. The double suspension appliances of an electric 
incandescent lamp and of its attachments as means for subdueing 
vibrations of the lamp and for preventing oscillation of the fila- 
ment as set forth. 38. Fixing an India-rubber sheet web and 
attaching an incandescent electric lamp frame thereto as a means 
for suspending an electric incandescent lamp in or from a carriage 
as and for the purposes set forth. 


13838. “Improvements in means or devices for use in the dis- 
tribution of electrical currents.” A. W. Heavisipr and R. C. 
Jackson. Dated September 2. 8d. The objects of the invention 
are to provide devices which furnish adequate means for localising 
faults in underground mains, and give protection to the mains 
and submains from over pressure by means of fuses conveniently 
situated at the distributing points. The invention also gives 
great facilities for insulating joints in mains so that the insulation 
need not be disturbed each time a test has to be made and further 
also facilities for cross connecting mains so as to make a good 
main relieve a defective one, or to alter the distribntion of elec- 
tric energy so as to meet varying needs. 10 claims. 


14086. “Improved means for effecting the insulation of elec- 
trical transformers, switches, switchboards, fuses, commutators, 
and commutator brushes.” W.C. Jounson and S. EH. Puruurps. 
Dated September 6. 8d. Has mainly for its object to obtain a 
better insulation of electrical transformers, switches, switch 
boards, fuses, commutators and their brushes, and it consists in 
immersing these [apparatus in, or surrounding them by, a non- 
conducting liquid, such as mineral oil, or other suitable liquid 
whereby they are protected from the atmosphere, and at the 
same time sparks that may be produced are immediately extin- 
guished, and any tendency to form an arc is greatly lessened. 
1 claim. 


CORRESPONDENCE. 


Cable Testing. 


In 1884 I had occasion to use some quick method of 
finding weak places and bad faults in electric light 
cables having very heavy conductors, such as strands of 
19 No. 6 wires, weighing nearly 12,000 lbs. per mile. 
My method was as follows :— 

Put a drum with a cable coiled-on it on an insulated 
stand, fastening the inside end of the cable to the 
spindle on which the drum revolves so that there is 
good rubbing contact, take the outside end to another 
drum a few feet away also insulated. Now, attach one 
end of a battery of 300 Leclanché cells to the spindle 
of the full drum, the other end being “‘to earth.” Having 
done this, take a man (one peaceably inclined for 
preference), put a piece of wet cotton-waste in his hand 
and let him grasp the cable (which must be hauled from 
the full drum on to the empty one by an insulated man) 
so that every inch passes through his hand ; when the 
fault comes, if you pick out a nice damp place for the 
uningulated man to stand on, he will let you know at 
once without previous instructions. I had to forego 
this method owing to a scarcity of the proper sort of 
men in our locality. . 

I then tried placing a shunted reflecting galvano- 
meter in the circuit, putting the man on insulators, and 
this acted perfectly. The especial merit of the above 
method is, that in the case of a hemp braided cable, such 
as I was manufacturing then, there is no need to cut 
the braiding and tapings except at the exact spot where 
the fault lies; of course the external coverings of the 
cable must be moderately dry. 

Basil Gee, 
Late Works Manager and Electrician to 
Callender’s Company, Linuted. 


Fusible Cut-Outs in Armatures. 


Can any of your readers kindly inform me of any 
instance where fusible wire has been used in connecting 
the sections of a gramme armature to the segments of 
the commutator, the connecting wire acting as a fusible 
cut-out in case of two segments of the commutator 


becoming short circuited. 
E, J. M. 
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ELECTRICAL HETERODOXY. 


THE leading lights in the science of electricity have, 
in recent years, made notable progress in the field of 
electrical theory. Faraday first drew attention to the 
important part played by the dielectric in all electrical 
phenomena ; and his epoch-making discoveries after- 
wards received their full mathematical interpretation 
from the genius of Clerk Maxwell. Some of the re- 
markable results of Maxwell’s investigations have 
received experimental proof by the labours of Hertz 
and others. 
made by Thomson, Poynting, Lodge, and others of 
Maxwell’s school. 

In science, as in politics, there is a danger thata 
great leader may prove the evil genius of his followers, 
and hence the advantage of a little healthy dissent. 
Mr. James Johnstone, of Edinburgh, is a prominent 
member of the class who refuse to accept the recent 
developments of electrical theory. He is no novice in 
the study of electricity, for he seceded from the 
orthodox school more than fifty years ago, differing 
from Faraday on his theory of induction by polarisa- 
tion of the atoms of the dielectric, and claiming to 
have converted him by a letter, sent to him in 1839, to 
the belief that electricity passes through glass by con- 
duction and not by induction. Mr. Johnstone has 
expounded his views in two pam phlets, one entitled 
“The Ether Theory of 1839 is the True Theory 
of the Leyden Jar,” and another entitled “ Facts 
which -prove that Faraday’s Two Force Theory 
of Electricity is False.” We have also had the privi- 
lege of seeing Mr. Johnstone’s experiments at his 
laboratory at Dalhousie Terrace, Edinburgh, and some 
of these are sufficiently remarkable to be of great inte- 
rest to electricians. Mr. Johnstone’s theory of the 
Leyden jar differs considerably from that which is 
generally accepted. In his opinion, induction is a 
myth, and electricity will pass by conduction through 
glass of the best insulating quality. He considers that 
by his experiments he has proved that in charging a 


Further developments of theory have been. 


Leyden jar, electricity passes at first by conduction, 
through the glass, “but the moment the electricity 
begins to pass by conduction through the glass, it imme- 
diately acts on the particles of the glass, by increasing 
their attraction, so far that it has the effect of stopping 
the passage of the current of electricity through the 
glass to a slight extent, but the current goes on by con- 
duction at a diminished rate until the increased attrac- 
tion of cohesion of the glass entirely stops the passage 
of the electricity.” In proof of this thesis, Mr. John- 
stone offers the following experiments :—A test tube 
about 8 inches long and 1 inch in diameter, without 
any extra thickness of glass at the closed end of the 
tube, or other imperfection, is slipped on the positive 
electrode of an influence machine, so that the terminal 
ball reaches close up to, but does not touch the inner 
end of the tube ; and the ball of the negative terminal 
is brought within a quarter of an inch of the outside 
bulb of the tube. On turning the machine, sparks 
are seen to pass from one terminal of the machine 
to the other, through the substance of the glass, 
and on examination the tube will be found to 
be quite free from perforations. This unexpected 
result can easily be obtained by anyone who chooses to 
repeat the experiment. In another experiment Mr. 
Johnstone sends positive sparks into a Leyden jar, 
supported horizontally on insulating pillars, and having 
a break in the wire connecting the outer coating to the 
earth. The direction of the current in the sparks enter- 
ing the inner coating and leaving the outer coating of 
the Leyden jar are indicated by insulated gas flames 
placed in the path of the sparks. It was discovered by 
Mr. Johnstone in 1839 that these flames are deflected 
in the direction in which so-called positive electricity 
is passing. At the commencement of the charging, 
positive electricity is found to leave the outer coating 
apparently at the same rate as it enters the inuer coat- 
ing, but at the end of the operation the discharge from 
the outer coating gradually falls off and finally ceases. 
If a wire is passed through the stopper of the jar, so 
that part of the wiro passes into the interior of the jar, 
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while the outer end is pointed and bent at right angles 
till the point projects over the edge of the jar, Mr. 
Johnstone finds that as long as positive electricity is 
passed into the interior of the jar, positive electricity 
continues to leave the outer coating. This does not stop 
as in the former case, but may be continued for any 
length of time. 

Now, do these experiments necessarily prove that 

“electricity passes through glass by conduction, and that 

induction is a myth? With all respect to Mr. John- 
stone, we think not. The experiment with the test 
tube is a remarkable one, and it will be new to most 
electricians to see the electrical spark apparently passed 
through glass without perforating it. We have our- 
selves repeated the experiment, and we believe that the 
following explanation is correct. In the case of all the 
test tubes we have experimented with we have found 
that even when thoroughly dried they are compara- 
tively good conductors for the electric spark from an 
influence machine. Hence, in the experiment described 
above, when the spark from the positive electrode of 
the influence machine strikes the interior of the test 
tube, an equal quantity of electricity must leave the 
outer coating; just as when a billiard ball strikes one 
of two billiard balls lying in contact the outer ball will 
be driven off without apparently producing any move- 
ment in the ball which was struck. The charge 
imparted to the inner surface of the test tube is now 
quickly dissipated by conduction, and the interior of 
the tube is ready to receive another spark with exactly 
similar results. In the case of a Leyden jar with glass 
of good insulating quality the first spark of electricity 
imparted to the inner coating will cause a similar 
spark to leave the outer coating, but the second, third, 
or some succeeding spark will cause a spark to 
leap from the inner to the outer coating, through 
the mouth of the jar if the jar is open mouthed. 
This last result, it appears to us, completely ex- 
plains the action of Mr. Johnstone’s pointed wire. 
The wire being a conductor and pointed, reduces the 
resistance of the path between the inner and outer 
coatings of the;jar, and permits the electricity to flow 
between them, even when the potential is much below 
its maximum with the ordinary arrangement of the 
jar. 

Mr. Johnstone, in his book, also discusses the 
classical experiment employed to show the phenomenon 
of electrostatic induction, in which an insulating con- 
ducting cylinder is placed with one end near to a 
conductor charged with electricity. He found by his 
insulating flame that a current of electricity was pass- 
ing through the air space between the two conductors, 
and his explanation of the phenomenon is that a 
current is continually flowing along the line of con- 
ductors, which current is dammed back, as it were, by 
the greater resistance of the air, and appears as a charge 
of positive electricity at one end of the insulated 
cylinder. We have not been able to make any experi- 
ments to confirm Mr. Johnstone’s statement as to the 
passage of electricity through the dielectric air, but at 
least in one of his deductions, namely, that the potential 
is greater at one end of the cylinder than at the other, 


he is wrong. He may easily convince himself of this 
by connecting the opposite ends of the cylinder to the 
two poles of a quadrant electrometer. 

We think that Mr. Johnstone is right in his view 
that there is only one kind of electricity, the so-called 
negative electricity being due to a diminution of the 
normal charge. Whether or not he is right-in his view 
that electricity is matter, depends greatly on what defi- 
nition of matter he adopts. It is impossible also, we 
think, to prove that he is wrong in supposing that, 
under. certain conditions, electricity (if it is a sub- 
stance) passes through the substance of a dielectric. 
All that is necessary, however, to support the modern 
theory of induction is, that during its passage it stores 
up the whole of its energy in an elastic dielectric in 
such a way that the dielectric has the power of restor- 
ing it more or less completely to the electricity during 
discharge. The controversy as to whether induction is 
real or imaginary, appears to us to resolve itself into a 
logomachy. 


ELECTRICAL STANDARDS. 


THE necessity for determining accurately the value of 
the electrical standards is growing day by day, and it 
seems time that energetic steps were adopted to 
have the matter taken in hand. The work of carry- 
ing out the determination is by no means easy, but so 
many practical suggestions have been put forward, 
and so many preliminary experiments made by 
various workers, that the chances of obtaining re- 
liable results are vastly greater than they were a 
few years ago. Some time since, Lord Rayleigh 
advocated certain work which he considered neces- 
sary to be done before the conditions for an accurate 
determination of the value of the ohm could be ad- 
vantageously discussed. This work, at least one of 
the papers read before the British Association, stated 
had been accomplished, and therefore, in view of the 
practical necessity for an authoritative determination 
having arisen in connection with the standardising labo- 
ratory, the author thought the time ripe for the whole 
matter to be dealt with. In view of the extreme im-- 
portance of the subject, it seems reasonable that a- 
Government grant should be obtained for the purpose, 
and this would, we believe, be largely supplemented 
by the free-will offerings and labour of those in- 
terested. In view of the fact that the adoption of 
a correct standard is an international matter, it is of 
great importance that the work be carried out in this 
country as thoroughly as possible, no expense, being 
spared to effect the required object in a manner 
which shall disarm criticism. If this is not done, we 
shall be liable to have the results questioned by others 
who have been privately working, and who may claim 
that they have arrived at their determinations by 
methods and with apparatus equally efficient with those 
employed by our own scientists. In fact, we believe 
that it was some such argument as this which led 
to the absurdity known as the legal ohm, which, 
however, fortunately never came into actual use. 


THE TELEGRAPHIC JOURNAL AND 


SEPTEMBER 12, 1890.] 


ELECTRICAL REVIEW. 


287 


SIR WILLIAM THOMSON’Ss B.A. paper 
on Anti-effective Copper in Conductors 
is not only of scientific interest, but 
has, in addition, great practical value. The author 
shows that though the ohmic resistance of a conductor 
may be reduced as its cross section is increased, a 
thickness is soon reached at which, notwithstanding 
the reduction of the ohmic resistance, an addition of 
copper causes an increase in the heat generated by an 
alternating current in the conductor. This results 
from an unequal distribution of the current through- 
out the cross section of the conductor which is 
caused by parasitic currents generated inductively 
in its mass. After a certain point, then, not 
only does increasing the copper fail to give an 
advantage, but it is productive of actual loss, or 
becomes, as Sir W. Thomson puts it, anti-effective. 
These considerations are specially applicable to the case 
of coils consisting of several layers of wire laid above 
each other in series, as in the various forms of trans- 
formers ; but the author shows that a remedy for the 
evil indicated may be found in employing a stranded 
conductor which has its separate wires insulated from 
each other by a slight coating of varnish or other 
suitable material. In his paper on Alternate Cur- 
rents in Parallel Conductors, Sir William Thomson 
considers the effective resistance offered by con- 
ductors to alternating currents or rapid discharges of 
electricity. 


Waste in 
Transformers, 


MR. PREECE’S interesting paper “On 
the Character of Steel used for Perma- 
nent Magnets,” gives the results of a large number of 
experiments on magnet steel made at the Post Office. 
It will be seen from the figures that the French speci- 
mens are much superior to those supplied by English 
makers, as far as strength is concerned; at the same 
time it is possible that in the former the magnetism 
may be less permanent, and we believe we are correct 
in saying, that in instrument work, permanence is of 
quite as much importance as strength. We are pleased 
to note that Mr. Preece means to further investigate 
the matter, when the point to which we have referred 
will doubtless receive full attention. 


Permanent Magnets. 


MESSRS, LAWRENCE AND HARRIES 
have supplemented their paper read 
before the Institution of Electrical 
Engineers, by one read at the B.A. meeting, in which 
further experiments are recorded. This time they used 
the currents from actual lighting circuits, and obtained 
results widely different from those given in their pre- 
vious paper. The figures given in Table C, showing the 
variation in the strength of the current with the con- 
tact area, seem very extraordinary, and demand further 
elucidation. That there is a relation of some kind is 
undeniable, but from the readings it seems impossible 
to formulate any definite law respecting it. The paper 
and the conclusions at which its authors arrive are 
before our readers, who can, themselves, extract from 
it such information as they think may be of service. 
The main conclusions are that an alternating current of 
100 volts sends through an ordinary individual, touch- 
ing the poles with his hands, a current which produces 
muscular fixation, thus depriving him of the power to 
release himself, while by a direct current no such 


Effect of Electricity on 
the Human Body. 


effect is produced. The obvious moral is—Don’t touch 
the poles at all, advice which most users of electricity » 
will be pleased to take. 


THE National Electric Light Asso- 
ciation held its twelfth convention at 
Cape May and deliberated upon topics 
of common interest to the electrical fraternity. As 
usual, many of the questions under discussion were 
more or less of local importance, but those which 
may claim universal attention were by no means 
plentiful. Prof. John P. Barrett read a paper on 
“ Klectrical Industries and the World’s Fair,” setting 
forth the deficiencies in matters of electrical ex- 
hibits at the Paris Exhibition of 1889, and he ex- 
horted his hearers to make the utmost effort for a 
gigantic display of American electrical machinery at 
the proposed great exhibition of 1893, to be held at 
Chicago. At the present time there are in the United 
States some 430 separate companies and individuals 
who may be expected to apply for space, but everyone 
of this number will probably defer action until the last 
possible moment, unless the importance of securing the 
necessary space and having the exhibit in readiness 
within the appointed time, is impressed upon them. 
Some of the manufacturers will have to be coaxed into 
making exhibits, while others will hesitate on account of 
the expense entailed. The author criticised the methods 
adopted at Parisand other exhibitions, and suggested that 
exhibits should be arranged according to the various 
types of apparatus, irrespective of the main display of 
the exhibitor. That is, to place all telephone apparatus 
and everything thereto appertaining in close proximity ; 
the same with telegraphic apparatus, arc lighting 
dynamos, incandescent machines, motors, &c. The 
carrying out of such a plan will, of course, give two or 
more separate exhibits to each manufacturer, and thus 
entail additional expense, both in the matter of suitable 
furniture, and possibly in the matter of attendance ; 
but all this additional outlay would be more than 
returned in the excellent results attained, and in the 
simplifying of the study of any particular type of appa- 
ratus. This suggestion has scarcely the merit of 
novelty ; at English exhibitions, especially those of an 
engineering character, this method of grouping allied 
subjects has frequently been carried out as far as it was 
possible to do so. 


iElectrical Exhibits 
for 1893. 


““ WHEN the development of electric 
currents, on a large scale and at small 
cost, first became possible by reason of 


Prevention of 
Accidents from 
Electric Currents. 


recent discoveries, the question of the dangers to life 


and property attending their use was brought promi- 
nently before the public, just as the dangers attending 
the use of steam, of rapid locomotion on railroads, and 
of dynamite were brought to the attention of the world 
when these powerful agencies first left the experi- 
mental laboratory of the chemist or engineer to take 
their part in the ordinary labour and business of life.” 
With these words Prof. Henry Morton opens a’ paper 
on “The Dangers of Electricity.” He maintains that 
a much smaller number of people are killed or injured 
by high pressure boilers than by low pressure ones ; 
the same relation has been found between dynamite 
and gunpowder, the former having largely reduced the 
proportion of accidents and injury as compared with. 
the work done. Without these “dangerous” agencies. 
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man would be reduced to the lowest condition of 
savagery, when he would be at all times helplessly at 
the mercy of the “elements,” or the blind forces of 
nature. Referring to accidents from high tension cur- 
rents, the author states that the “ Employer’s Liability 
Assurance Corporation” had collected a mass of mate- 
rial from a great variety of sources, and it has formu- 
lated a series of rules for the protection of those em- 
ployed in erecting and operating electric apparatus 
involving the use of dangerous currents. These rules 
have been examined and approved by several promi- 
nent electric companies, and so far it would appear as 
if no accidents have resulted from the use of electric 
currents where these rules have been followed, and that 
most, if not all, the accidents which have occurred 
would have been prevented had these rules been 
obeyed. 


IN his concise paper before the 
British Association, Mr. Barber Starkey 
sets forth the history of his discovery of the effect of 
carbonate of soda upon the sulphate in lead sulphuric 
acid cells. We have repeatedly referred to this subject 
in our columns, and need only mention now the present 
statement of Mr. Barber Starkey, which is to the effect 
that according to his experience it is no longer neces- 
sary to pass a heavy current through cells to prevent 
sulphating, and he suggests that it would be more satis- 
factory to use larger cells than has hitherto been 
customary for stationary work, and both charge and dis- 
charge them ata considerably lower rate than at present 
recommended, thereby enormously increasing the life 
and efficiency of the cells, and leaving a large surplus 
in case of emergency. His own cells have been treated 
in this way, and they have not materially deteriorated 
after nearly five years’ use. The author also recom- 
mends the use of soft lead grids in preference to those 
of a hard and brittle alloy. The desirability of this 
we were the first to point out some years ago, 
when lead-antimony grids came into fashion, giving 
substantial reasons for our assertions, and, we believe, 
the practice of using the latter has been aban- 
doned by those who formerly advocated it. 
desired to use separators between the plates, a very 
simple and cheap way to make them is to use perforated 
porous paper which has been saturated in melted 
paraffin wax, this, says the author, stands well in dilute 
acid, and he had some in use for several years. 
Referring to his method of preparing a solid electrolyte 
of plaster of Paris 1, sawdust 23, and dilute sulphuric 
acid until set into a compact porous mass, Mr. Barber 
Starkey relates that the cells filled in this manner and 
used on the Barking Road tramcars have apparently 
been a failure, although he had some success with this 
process in his own set of batteries. The defect of this 
arrangement would appear to be that it must hinder 
the free circulation of the liquid, and also add to the 
internal resistance of the cell, whilst, on the other hand, 
it prevents the plates from buckling, retains the active 
material firmly in its place, preserves the plates from 
injury and makes the cell very portable. 


Secondary Cells. 


THERE are in the United States some 

Deterinining Electric ; j 
“Motor Rates, 19,000 electric motors in use for almost 
every conceivable purpose, and the 
great majority of these are connected with central 
stations. One of the difficulties experienced by central 


If it is. 


station managers was the charge that should be made 
to consumers for the use of electric energy. If all these 
motors were in constant use and giving off constant 
power, then it would be an easy matter to determine a 
fair rate for the current consumed, but few, if any, 
motors are doing constant work, some are at times much 
overloaded, others are never worked to their full 
capacity, and, as arule, machinery in workshops must 
stand idle for considerable periods when work is being 
removed, prepared, or set in machine tools. Mr. H. L. 
Lufkin has made an accurate study of the conditions 
which obtain in various trades relatively to the 
average power consumed by machinery, and he has 
set forth the results in a series of diagrams illus- 
trating the paper he read on this subject at the 
National Electric Light Convention. These diagrams 
illustrate the fluctuations in the current supplied 
to motors in actual practice, they give the maxi- 
mum, minimum, and average readings, the current 
consumed in driving the shafting, and the peculiarity 
of the records of motors operating lifts. In some cases 
it is shown that over 60 per cent. of the average power 
developed by the motor is employed solely in over- 
coming the friction of shafting, where one large motor 
drives a number of machines. This would point to 
the advisability of using a number of smaller motors 
driving individual machines, and it is merely a question 
of relative efficiency between small and large motors. 
In a typical case of a 15 H.P. motor working litho- 
graphic presses the maximum rate consumed is 10 H.P. 
The user is given a 10 H.P. rate at $60 per month, but 
the average power consumed is but 67 H.P., therefore 
he pays $9 per H.P. per month instead of $6 per H.P. 
for the power actually consumed. This difficulty, we 
think, could be easily overcome by attaching to each 
motor circuit a special meter. Meters of the ordinary 
kind for electric lighting are complicated and expensive, 
owing to the wide range they must have. Now a 
70-ampeére motor could never use less than 10 ampéres, 
even if running an idle lathe or shafting, thus the 
extreme range would be about 1 to 7. Such meters 
could be made very cheaply and yet be perfectly 
accurate within such narrow limits; by this means 
both suppliers and consumers might be satisfied. 


THE resuscitation of the scheme for 
a direct cable between Spain and Cuba, 
has given the Spanish technical press 
an opportunity of again inveighing against the conces- 
sion granted in 1868, to the West India and Panama 
Telegraph Company, for a period of 40 years. This 
concession was given with the intention of making 
Cuba the centre of all the West India telegraph com- 
munications, the wording being to the effect that direct 
submarine telegraph lines should be laid between Cuba 
and Puerto Rico (two Spanish islands), and radiate 
from Cuba to Panama, to Mexico, and to South America. 
The telegraph company, however, instead of complying 
with the stipulations of the concession, laid a cable 
from Cuba to Jamaica, from Jamaica to Puerto Rico, 
from Jamaica to the isthmus of Panama, and connected 
up South America vid the other West India islands, 
and in this manner declared the clauses of the con- 
cession fulfilled. The article from which we quote 
says :— It is with shame that we must confess that this _ 
contempt of contract, this injury to national interests 
was consented to by the Spanish Administration.” We 
are told that, not content with this infraction of the 
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most vital clauses of the concession, the telegraph 
company, jealous of its privilege, has taken every 
possible measure to prevent any other persons establish- 
ing a direct communication between Cuba and Puerto 
Rico. In view of the fact that the company has in no 
way fulfilled the stipulations of the contract, the con- 
cession must ipso facto become null and void, and it is 
the duty of the Spanish Government to further in every 
way the laying of a cable between Spain and Puerto 
Rico, and between Puerto Rico and Cuba. 


JUDGING from several letters which 
have recently appeared in Nature, it 
seems that the time is not far distant when some radical 
changes will be made in British Association procedure. 
The points touched upon in these communications, 
however, do not stand alone, for a comparatively new 
departure in the ethics of “learned ” bodies has recently 
been made, which, if. further developed, will scarcely 
tend to raise the standard of associations sanctioning such 
questionable policy. Two at least of the papers read 
before the British Association meeting had previously 
appeared 7n extenso in one of the scientific journals, and 
naturally it often occurs that the same individual sub- 
mits papers on a certain subject before two or more 
societies. As a rule, the author has good taste enough 
to vary the text, and to introduce into each some special 
point of interest not common to both. But to write an 
article in a journal, get the credit, if nothing else, and 
subsequently present this very same article in the form 
of an original paper to the B.A., indicates motives 
which Mr. 8. A. Varley would characterise as of ques- 
tionable morality. Considering the publicity which 
is given to the deliberations of the British Association, 
there is not even the excuse of a desire for self-adver- 
tisement, and we can only put down such conduct 
either to a want of originality on the part of the 
authors, or to an utter indifference to the object which 
brought the association into existence. Had the authors 
been small fry there is but little doubt that their con- 
tributions would have been tabooed, but in the same way 
as there is said to be one Jaw for the rich and another 
for the poor, so it seems that science panders to the 
great at the expense of its more humble devotees. 


B.A. Ethics, 


THERE is one means by which the 
B.A, meeting is rapidly bringing itself 
into world-wide notoriety, and which for several years 
past has been getting more and more ludicrous; we 
allude to the strange hallucinations under which Mr. 
W. H. Preece seems to labour and which give rise to 
those frequent utterances which at once make him the 
comic man of the party. In the daily press reports 
of Section G, last Tuesday, we noticed that Mr. Preece 
spoke of the extreme importance of preventing dangers 
to the public. During a lifetime associated with elec- 
tricity, he believed he had experienced a million shocks, 
Small as were some currents, they possessed a certain 
amount of danger from shock or fright to the indi- 
vidual affected, and might perhaps cause stoppage of the 
action of the heart. Now, ta%ing Mr. Preece’sage as 56, 
a trifling calculation would apparently show that he has 
been receiving shocks, more or less severe, during all 
these long years at the rate of 50 per day, and yet he 
survives. But seeing that he did not enter the electrical 
profession until he was 18 years of age, and making 


The Latest 
Millionaire. 


due allowance for Sundays and B.A. meetings, he has 
undergone muscular contractions during business hours 
at the rate of say, one in every five minutes, knocking 
out the decimals. The genial electrician of the Postal 
Telegraph made some further remarks upon skin resist- 
ance, and it is to be hoped that next year he will beable 
to place before the meeting a precise definition of both 
a thin and thick-skinned individual. Wefear, however, 
that if he does not curb his too lively imagination, he 
will sooner or later receive a shock, not necessarily 
electric, which will seriously discount his remarkable 
gifts as a lecturer on science, even if it falls short of 


stopping the beating of his large heart. 


THAT the “Silly Season” has not 
yet come to an end, is evidenced by 
the correspondence in the Daily Telegraph on electric 
carriages, where the advisability of having private 
vehicles propelled by electricity is being as gravely 
discussed by people who know nothing whatever of the 
subject, as is that more complex matrimonial problem, 
originated by a recent breach of promise case, by those 
who apparently know stillless. Let us first see electric - 
tramlines commercially successful before troubling our 
heads with minor matters which can very well wait 
their turn until the time is ripe, if it ever comes, for 
dealing with them. 


Newspaper Technics. 


PROF. OLIVER LODGE must have 
experienced a proper degree of pride 
during the past week. Not only was 
a paper of his, previously published, read at the B.A. 
meeting, but an admirable portrait of the author of 
‘‘Modern Views of Electricity,” which probably ex- 
cited the envy of all his less-favoured compeers, 
appeared as a supplement in an esteemed contemporary, 
the price of which, in honour of the event, or more 
probably in the true interests of science, was raised 50 
per cent. 


A Graceful Compli- 
ment, 


THE Pheenix Fire Office Rules have 
met with another rebuff at the hands 
of Mr. Wilson Hartnell, who, in his B.A. paper, recom- 
mends the adoption of those compiled by the Institu- 
tion of Electrical Engineers. We hope soon to be able 
to devote special attention to this matter, the import- 
ance of which is shown by the completely opposite 
views taken on existing rules. 


Fire Risk Rules,’ 


WE have received an interesting 
account of the opening of the new 
telephone exchange in Georgetown, 
British Guiana, which is arranged for 200 subscribers. 
The whole of the work, which commenced last De- 
cember, has been carried out by Creole labour, superin- 
tended by the Government Electrician, Mr. Samuel 
Vyle, who may perhaps be remembered by readers of 
the REVIEW of some years’ standing. From what we 
can gather, Mr. Vyle has made himself quite indis- 
pensable in his sphere of operations, and appears to 
have become immensely popular with the Georgetown 
community. 


The Georgetown Tele- 
phone Exchange. 
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ELECTRIC LIGHT IN NEWSPAPER OFFICES. 


THE advantages of the electric light are probably more 
fully to be found in the establishment of a daily news- 
paper than in most places, and the progress of the light 
in printing establishments throughout the country has 
become very marked. The latest installation of which 
we are aware is that at the offices of the Manchester 
Examiner and Times. This is an old-established paper, 
but it has of late changed hands, and the present pro- 
prietors have been making thorough changes with the 
view of enhancing their property, and one has been in 
installing the electric light in the place of gas; gas, 
however, is highly valued in this establishment, for it 
is used with one of Crossley’s largest sized engines for 
driving the various printing machinery. 

The installation in its present form consists of over 
200 incandescent lamps of 16 C.P., but a larger number 
will be shortly added. The entire work has been car- 
ried out by the Manchester Edison-Swan Company, 
Limited, which has done the principal electrical work 
in this district for many years. 

The lamps are placed throughout the building from 
the printing and paper rooms, where there are 32 lights, 
to the top, where over 100 lights are placed in the 
composing room. The offices and publishing depart- 
ment on the ground floor, the editor’s and other rooms, 
are fitted up and appear to have been arranged with 
the view to extra light and comfort. The dynamo is of 
the company’s Lancashire type, having a capacity of 
300 lights, at an E.M.F. of 100 volts, with 900 revolu- 
tions per minute. It, however, is arranged, in this 
case, to run at 600 revolutions per minute, giving an 
output of 220 to 230 lamps at 100 volts, The engine is 
a special vertical electric light engine, by Marshall, of 
Gainsborough, with double fly-wheels, complete, for 
this special work. The speed is 150 revolutions per 
minute. The boiler is of the locomotive type, also by 
Marshall, arranged with the flue drawing downwards, and 
specially arranged to suit the confined situation it has 
to work in. The engine has been so fixed and arranged 
that in case of any accident or breakdown to the gas 
engine, it can be coupled up to drive the printing plant 
and other machinery. The wire and cable used 
throughout the installation is of Glover’s double rubber 
insulation, and the capacity of the copper is calculated 
on the basis of about 750 amperes per square inch. 
The cut-outs, switches and holders, are all of the Man- 
chester Edison Company’s own patent type. The 
fittings are generally of a plain description, most of the 
shades being 9 in. flat opal. The work has been well 
carried out by the staff of the company, under the able 
supervision of their manager, Mr. M. P. James Fawcus, 
A.I.C.E., to whom the credit of planning out the entire 
arrangement is due. The installation has been started 
running within the last few days, and is working very 
successfully. 


COMMUNICATIONS FROM AUSTRIA- 
HUNGARY. 


[FROM A CORRESPONDENT. | 


AS I already announced to you on a former occasion, 
the town of Teplitz purposes erecting electric works for 
lighting up this celebrated watering place. The town 
has resolved not to renew the contract for street light- 
ing with the gas-works (which expires on August Ist, 
1891), but to erect an electric central station at its own 
expense, and to carry it on as a municipal electric works. 
Concerning the right of the town to annul the agree- 
ment with the gas company, there prevail different 
views, and it may probably lead to litigation between 
the town and the company. Meanwhile, the muni- 
cipality has already applied for proposals to different 
firms, ¢.g., Siemens, Ganz, Schuckert, Egger, Kren- 
enctzky, and Waldock, jun., Wagner, without loss of 


time. Several proposals have been already made to the 
town, both on the part of the gas company and of other 
contractors, applying for a concession for supplying an 
electric current. One undertaking even proposed to 
light up Teplitz, Aussig, and other towns of the district, 
from a common central station. The town, however, 
has declined all these offers, and has voted the sum of 
300,000 florins for the erection of a municipal station. 

Two localities, both within the town, had been pro- 
posed for the works. Subsequently it was judged 
better to erect the works outside the town, close to a 
coal-mine, so that the coal could be at once utilised on 
the spot without the cost of carriage. The coal-mine is 
about 600 metres distant from the town and about two 
kilometres from the most remote buildings to be 
lighted up. As the gas agreement expires on August 
1st, and it cannot be expected that, in the case of its 
non-renewal, the gas company will further undertake 
the public lighting, the town must be prepared to have 
the electric works ready for action by that date. 

A very interesting process between the city of 
Vienna and the Vienna Imperial Continental Gas Com- 
pany has been just decided. The dispute did not refer 
to the carrying out of any definite claim, but formed 
a so-called “ prejudicial accusation.” The city wished 
to have a clear decision as to its future position with 
regard to the gas company, 7.¢., whether the company, 
after the expiry of its agreement, was entitled to leave 
the gas mains in the soil of the city—in other words, 
if the city, after such expiry, would be authorised to 
insist upon the removal of the gas mains. The Supreme 
Court decided that the Vienna Imperial Continental 
Gas Company, after the expiry of its agreement with 
the city, is bound to remove the mains and pipes from 
the ground. This decision holds good, of course, for 
undertakings for electric lighting with underground 
cables, and is, of course, very important. All such 
undertakings, in default of an express stipulation to 
the contrary, in virtue of the above decision, will be 
bound to remove their nets on the expiry of their 
agreements. 

The Buda-Pest Tram-line Company (Siemens and 
Halske) has applied for a concession to lay down an 
electric tram-line on the right bank of the Danube, 
which subsequently, after completion of the fourth 
Danube bridge (recently projected), is to be joined to 
the net of electric tram-lines on the left bank. The 
new line is to terminate in a mountain line, and lead 
up to the celebrated Blocksberg, from which there is a 
splendid view of the city and its vicinity, and which, 
in the last few years, has become a very favourite resort 
of the public of Buda-Pest. 

The Imperial Court management has resolved to 
provide all parts of the royal Hungarian castle, situated 
very picturesquely on the citadel, with electric lamps. 
If an electric installation is erected in Buda-Pest at an 
early date, these lamps are to be attached to the general 
net. If the execution of this project is too tedious, a 
special lighting station is to be erected for the castle, 
though outside its walls. 


THE DANGERS OF ELECTRICITY.* 


By Prof. HENRY MORTON, 


WHEN the develop:nent of electric currents, on a large 
scale and ata small cost, first became possible by reason 
of the discoveries of Faraday, Wilde, Gramme, Siemens 
and others, the question of the dangers to life and pro- 
perty attending their use was brought prominently 
before the public, just as the dangers attending the use 
of steam, of rapid locomotion on railroads, and of 
dynamite were brought to the attention of the world 
when these powerful agencies first left the experimental 


* A paper read before the American National Electric Light 
Association, August 20th, 1890. 
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laboratory of the chemist or engineer to take their part 
in the ordinary labour and business of life. 

In each instance alike there was a class of people who 
took the narrow and partial view, that if an agency was 
dangerous it should be excluded altogether from public 
use, or, what amounted to the same thing, be surrounded 
with such exclusions and limitations as would rob it of 
nearly all its capacity for usefulness, and restrict all 
possibility of advance and development in its appli- 
cation. 

Thus laws were actually passed in England on the 
first introduction of steam, limiting the pressure in 
boilers to 30 lbs. on the square inch. 

The first railroad charter contained a clause limiting 
the speed of trains to12 miles an hour, and when a 
speed of 30 miles was suggested, it was ridiculed ina 
prominent journal of the day as an idea simply insane, 
and it was said that people would just as soon be 
persuaded to allow themselves to be fired out of a cannon 
as to be hurled along at such fearful velocities, which 
would, without doubt, have the most disastrous effects 
upon the circulation of the blood and other vital actions. 

Some of us can also recollect the excitement pro- 
duced and echoed in the press on the introduction of 
dynamite, and the stringent laws regarding its trans- 
portation, which in many cases only increased the 
danger to the public by occasioning its surreptitious 
conveyance in passenger and ordinary baggage cars. 

We shall have to be very young indeed not to re- 
member the great popular excitement brought about by 
the daily press when electric lighting first appeared in 
the streets of New York, and when flashes of flame 
were described as proceeding from a horse that had run 
against an electric wire. 

In all the older instances matters have settled them- 
selves in accordance with the laws of human progress 
and the diffusion of intelligence, and we now have 
boilers running at pressures of 140 lbs. and upwards, 
trains going more than a milea minute, and gunpowder 
largely superseded by dynamite. 

What is more, the accidents and injuries actually 
produced by these several agencies have been vastly 
less than those caused by the things which they 
replaced. 

A much smaller number of people are killed or 
injured by high pressure boilers than by low pressure 
ones. How rarely do we hear of the explosion of loco- 
motive boilers, which usually carry 140 pounds pres- 
sure. 

The accidents to express trains are as nothing com- 
pared to those occurring with freight trains, and the 
loss of life and injury to passengers by rail is insignifi- 
cant in its percentage to the number carried, when 
compared to similar loss and injury incurred in the 
days of stage coaches. 

The same relation has been found between dynamite 
and gunpowder, the former having largely reduced the 
proportion of accidents and injuries as compared with 
the work done. 

Two lessons are very plainly taught by the facts of 
history above alluded to. 

First : The world is not going to be frightened away 
from a new and valuable source of power by the cir- 
cumstance inseparable from the very nature of all 
powerful agencies, that it is dangerous if not adequately 
controlled ; but, on the contrary, will develop the new 
power to an ever-increasing and, therefore, more (pos- 
sibly) dangerous intensity. 

Second : Intelligently managed and controlled, the 
most powerful and, therefore, in a sense, dangerous 
agencies, become the most efficient protectors and 
servants of man, and not only aid him in his mission 
of subduing and utilising nature, but actually protect 
him in his work. 

Without these “dangerous” agencies man would be 
reduced to the lowest condition of savagery, where he 
would be at all times helplessly at the mercy of the 
“ elements,”or the blind forces of nature. 

With them he not only defies and subdues the beasts 
which would otherwise be his snperiors, but even con- 
quers and renders tributary to his comfort and advance- 


ment those vast forces which control the entire matter 
of the universe. 

Applying these lessons taught by the past history 
of the world in parallel cases to the problem of the 
distribution and use of electricity, we see, in the first 
place that the way to deal with its dangers 
ought not to be the timid, obsolete way of prohi- 
bition, or of unintelligent restriction, such as 
that which proposed the exclusion of locomotives 
from railroads, or the limiting of their speed to 12- 
miles an hour, but the sensible way of providing ade- 
quate safeguards to the new power, and with these 
allowing it to follow its natural line of development 
and growth into higher and higher ranges of intensity 
and consequent efficiency. 

It is too well known to all to need statement, that the 
methods thus pointed out by history and taught by 
experience have not been by any means universally 
advocated or followed, and that while many have 
loudly demanded the exclusion of powerful electric 
currents, the limitation of their intensity to what they 
suppose to be necessarily harmless ranges, the users of 
such electric currents have in too many cases neglected 
the most obvious precautions. 

It is only fair to say, in explanation of this latter 
statement, that this neglect has in many cases been 
brought about by obstructions thrown in the way of 
good work by those who were exciting themselves for 
the total abolition of dangerous currents, and who, like 
certain “ total abstinence ” advocates, objected to every 
mitigation of the evil they attacked, because any such 
improvement weakened their case against it. 

As regards dangers to property from fires, the matter 
fortunately fell at an early period into the hands of the 
Board of Fire Underwriters, who, in a judicious and 
business-like way, investigated the subject and formu- 
lated such rules as have proved eminently satisfactory, 
and have proved that under proper regulations as to 
good work and means of protection, electricity is by 
far the safest means known to us for the distributing 
and development of light, so far as “fire risks” are 
concerned. 

In view of the satisfactory results thus obtained, I 
regard it as a fortunate circumstance that the other part 
of the problem, namely, that relating to dangers to 
human life, has been recently taken in hand by a simi- 
lar organisation known as the “ Employer’s Liability 
Assurance Corporation.” 

This association, after collecting a mass of material 
from a great variety of sources, has some time since 
formulated a series of rules for the protection of those 
employed in erecting and operating electric apparatus 
involving the use of powerful, and, therefore, dangerous 
currents. These rules have been examined and ap- 
proved by several of the managers of prominent elec- 
tric companies, and, so far, it would appear as if no 
accidents have resulted from the use of electric currents 
where these rules have been followed, and that most, 
if not all, the accidents which have occurred would 
have been prevented had these rules been followed 
and obeyed. 

Having had something to do with the framing of these 
rules, it is my chief object in presenting the present 
paper to secure their criticism by those bestable to per- 
ceive their imperfections, and such suggestions as may 
lead to their beneficial modification or extension. 

I therefore quote them as follows :— 

First. Do not touch or handle any electric wire 
or apparatus of any sort while standing on the 
ground, or while in contact with any iron work, gas 
or water pipe, or stone or brick work, unless your 
hands are covered with rubber gloves, and you are pro- 
vided with such properly insulated tools as have been 
declared to be safe and in good order by the electrician 
or other competent officer of this company. 

If it is at any time necessary to stand on the ground, 
or on any surface not insulated from the ground, while 
handling electric wires and apparatus, rubber boots or 
an insulated stool should be used. 

In moving wires, hanging on, or lying over, electric 
light wires, lamps or fixtures, use a dry hand line, 
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Second. Never handle any electric wire or apparatus 
with both hands at once when this can be avoided, and, 
if it is necessary to do so, be sure that no current is 
present, or that one or both hands are protected by 
rubber gloves or other efficient insulation. 

Third. When handling line wires, treat each and 
every wire as if it carried a dangerous current, and 
under no circumstances allow yourself to make contact 
between two or more wires at the same time. 

Fourth. Never open a circuit which has been in use 
without giving notice to the superintendent, or who- 
ever is in charge, of your intention to do so, and at the 
same time request that the same line be opened at the 
main station, and kept open until you have given 
notice that your work on that line is complete. 

Fifth. In the dynamo room never go near the belts 
or dynamos, nor touch any apparatus unless you are 
fully informed and instructed how to do so. 

Tools used by linemen should be provided with in- 
sulating handles of hard rubber or other equally good 
insulator. It is the duty of each lineman to look after 
his own tools and see that they are in good order, espe- 
cially as to their insulation. 

Sixth. Lamp trimmers and others engaged in the 
care of lamps must see that the switch putting the lamp 
in circuit is turned off before they handle the lamp in 
any way. 

Seventh. In construction work, a space of at least 
20 inches must be left between the holes for pins on 
the cross arms, so that a lineman may get to the top of 
the pole and work without danger. 

The same insurance association has collected the 
authentic records of a number of so-called “ electric 
accidents”’ or accidents happening to the employés of 
electric companies. I have now before me the abstracts 
of 91 such cases. 

The first thing that presents itself in looking over 
this set of abstracts is that very few of the accidents 
are in any way attributed to electricity directly, but 
would have occurred had the establishment in question 
been any kind of a factory where power was being 
used, or any place where heavy objects were being 
moved, <A few examples will illustrate this, thus : 

“No.1. Whilst steadying with a pike-pole a large 
electric light pole which was being placed in position, 
a passing ‘low-gear’ belonging to the Standard Oil 
Company ran over ankle.” 

“No. 2. While assisting in hoisting a stick of lumber 
from the street to the second floor of electric station, was 
injured in right foot by having the stick fall upon it.” 

“No. 9. Was going to dynamo, stepped on iron plate 
temporarily covering a belt hole in floor. The plate 
tipped and he fell partly through the opening, injuring 
himself internally.” 

‘“No. 17. Was oiling rocker shaft of engine near fly- 
wheel ; leaned back too far and was struck on head by 
spider of fly-wheel.” 

The above are fair samples of the rest, and, in fact, 
out of the 91 cases but 15 (or about 163 per cent.) have 
any direct relation to electricity. 

As I have already mentioned, of the 15 cases in 
which the injury was in any way caused by electricity 
there are none in which the action would not have been 
avoided if the above quoted rules had been observed. 
Thus, beginning with first in order as arranged in the 
abstracts, all before it having no direct connection with 
electricity, we have : 

“No. 11. While removing the wire from a Brush 
dial or regulator which had become short-circuited, was 
slightly burned on two fingers of right hand.” 

In this case the beneficial effect of rule No. 2 was 
manifestly expressed, and had the spirit of rule 7 been 
complied with even the slight injury experienced 
would have been avoided. 

The next in order is: 

“No. 20. Was putting carbon in electric lamp which 
was out of order and failed to burn. Received charge 
of electricity, which caused him to fall down from 
step-ladder on to steam radiator. ‘Two ribs broken.” 

This would clearly have been avoided by an obsery- 
ance of rule 7, 


Time will not permit me to quote all the 15 cases, 
and I will, therefore, only repeat that they would, all 
of them, have been avoided by a strict observance in 
form and spirit of the above quoted seven rules or 
directions. 

Of course I do not mean to imply by this that these 
rules are perfect or complete, but only that they seem 
to be in the right direction, and to furnish a starting 
point from which further developments may proceed. 

No one having even an elementary knowledge of 
electricity as it existed 10 years ago, needed or needs 
to be convinced of its power to do harm where all 
safeguards are removed, and the occasional declarations 
of its harmless character which have been uttered can 
only be accounted for by reference to that combatitive 
disposition which impels some minds always to take a 
view in opposition to any which may be expressed, and 
gives birth now and then to a book or pamphlet dis- 
proving the law of gravitation or the solar origin of 
light and heat. To say this is, however, far from 
agreeing with the other extremists who would banish 
electricity from our daily walks. and occupations, or 
place it under restrictions which might render it harm- 
less, but which certainly would render it relatively 
useless for the countless purposes in which its effi- 
ciency demands its full development. : 

The true opinion is that which is supported by past 
experience, and which advocates the fullest develop- 
ments of power to which this agency can attain, com- 
bined with the use of all the means of protection by 
which human intelligence can protect itself while using 
to the utmost this potent and, therefore, dangerous 
weapon in our victorious contest with the inimically 
destructive forces of nature. 


UNDERGROUND CONDUCTORS IN MADRID. 


THE Ciencia Electrica of Madrid, is publishing a series 
of articles, written by Senor J. Casas Barbosa, formerly 
the manager of the Sociedad Matritense de Electricidad, 
under the title of “ Electricity in Spain.” The electric 
lighting of Madrid naturally claims precedence, and 
the articles in question deal, for the present, with the 
operations, in that city, of the company above- 
mentioned. Especial mention is made of the installa- 
tions in the gardens of Buen Retiro and in the park of 
Buenavista, including, in the latter, the illumination of 
the Ministry of War. 

In reviewing the results of the distribution of current 
by means of overhead wires, the conclusion is arrived 
at that this method is altogether unsatisfactory, ex- 
perience showing that it is untrustworthy, precarious, 
and only suitable for purely temporary necessities. 

In view of the uncertain nature of overhead lines, 
the Sociedad Matritense turned its attention to the 
question of canalisation and underground conductors. 

Many difficulties were encountered in realising the 
proposed change, among them being the exclusive 
authority over the public roads assumed by the gas 
company, and which had been tacitly assented to by 
the authorities and the public, though unsupported 
legally. 

In the year 1883, Senores Dalman and Losada obtained 
the right of canalisation over a considerable area, but the 
experiment wasactually extended to only the very limited 
distance of about 2 kilometres. The system consisted 
of a conduit of Portland cement, containing two parallel 
semi-circular troughs. The conduit was covered in with 
blocks of cement. Wires covered with tarred tape 
were laid down, but on account of the damage caused 
to this covering by haulage and the frequent presence 
of water in the conduits, the system failed com- 
pletely. 

By degrees the tape-covered wires were replaced by 
others covered with impregnated yarns and enveloped 
with lead, but the porosity of the metal caused fre- 
quent disasters, although, in some cases, the experiment 
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was tried of placing a double covering of lead over the 
wires. 

In 1886 the condition of the cables bad become so 
bad that it became necessary to attempt some further 
remedy. Pieces of wood impregnated with tar were 
placed at short intervals along the conduit. The wood 
was shaped to fit the semi-circular troughs, and on the 
upper edge slots were cut to receive the cables, which 
were thus supended clear of the sides and bottom of 
the troughs. After six months’ service it was found 
that excessive leakage prevailed over the system, and 
on examination it was discovered that an electrolytic 
action had been set up at every point where the cable 
was supported by the wood. These pieces of wood 
“were consequently replaced by well-lacquered por- 
celain supports, which have given very much better 
results. 

The author considers that a lead covering to the 
cables frequently constitutes a serious danger, and 
he goes on to say that, in his opinion, a bare copper 
bar, suspended by means of insulators from the 
arch of a conduit, presents the best method of 
insulating an underground conductor. At the same 
time, the case is quoted of the Barcelona in- 
stallation, where bare copper bars were placed under- 
ground in the manner above indicated. ‘The system 
signally failed, owing to the presence of water in the 
conduits. 


the travelling over a slack rope would prove more in- 
teresting and attractive to the general public than a 
rigid rail. ; 

Telpherage has taken some years to bring to its pre- 
sent perfection, but during that time the difficulties, 
which have naturally arisen in an undertaking of such 
a character, have been successfully met, and the parti- 
culars now made pnblic seem to be convincing of the 
simplicity and reliability of this, the most modern 
method of transport. 

The system comprises arrangements for the transport 
of a wide range of material, from minerals and heavy 
freight to-light packages, the lines being constructed 
for the particular purposes for which they are required. 
These lines partake of the same general character, the 
practical effect being an overhead line, with carriers 
specially suited for the employment of electricity in 
the transmission of the power required. 

The Edinburgh line consists of over a quarter mile 
of track, the flexible portion of it being constructed in 
spans of 50 feet, and the rigid ends in spans of 15 feet. 
The stand ropes on which the locomotive and carriages 
travel are of crucible steel, and 13 inches in diameter. 
These are tightened, so that with a full load on the line 
there is a sag of about 2 feet 45 inches on the spans 
covered by the train. 

The arms supporting the stand rope are arranged so 
that they move in either direction, allowing the sag in 


We would also point out that in an earlier portion 
of the article the author refers to the installations 
at the club “Union Mercantil,’ and at the theatre 
“Romea,” where the conductors, underground cables 
covered with India-rubber, have given exceptional 
satisfaction, the lengths of circuits being, altogether, 
about 16 kilometres. 

In view of the extensive experience which Senor 
Casas Barbosa apparently has had with different 
systems under various conditions, his opinion as to the 
efficiency of bare copper rods deserves some measure of 
attention on the part of those engaged in laying under- 
ground electric light wires. We may add that the 
climate of Madrid is, generally speaking, very dry, 
with extremes of heat and cold. 


CHEAP TRANSPORT. 


THE Electrical Engineering Corporation of London and 
West Drayton, since securing the sole rights for the 
Telpher system of cheap transport, have been vigor- 
ously developing the system, and determined to put up 
a Telpher line on a practical scale at the Edinburgh 
Exhibition to show the most recent improvements, and 
to so arrange the line as to carry passengers, and de- 
monstrate the advantages of the system for the trans- 
port of goods. Asa rule, they recommend rigid lines 
for the carriage of passengers, but it was thought that 


_in circumference. 


the rope to follow the train as it moves along, thus 
obviating any undue strain upon the posts themselves 
The stand rope at its junction with the rigid rail passes 
from a special descent junction saddle, so arranged that 
the train rises from the rope on to the rigid rail without 


any jerk or other unsatisfactory movement. From the 
junction saddle it passes direct to a structure termed 


the abutment post; this is fastened to the substantial 


anchorages in the ground by flexible steel ropes 5 inches 
The strain upon the ends of the 
stand rope with a fully-loaded train is about 5 tons, 
and the strain upon the anchorages about 8 tons. 

The current is conducted along a conductor, which 
is not attached to the insulators on which it rests at 
any point, but merely rests upon them. From the loco- 


‘ motive a rigid arm projects underneath the conductor, 


but above the insulators, and slides along under the 


_ conductor, lifting it off the insulators as the arm passes 


them, allowing it to rest on them again after it’ has 
passed. This method of collection, which is recom- 


_ mended in the “ Waller-Manville ” system of electrical 


traction, is proving admirably satisfactory. 

The train, as will be seen from the illustration, is a 
very practicable one; the cars, which with the plant 
and the rest of the equipnrent were made at the works 
of the Electrical Engineering Corporation at West 
Drayton, are built much in the fashion of railway 
carriages, each car having two compartments and 
holding four persons, and each compartment being 
entered from a door with a railway latch. The space 
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in the cars between the passengers is the same as is 
allotted on the District Railway in their second class 
coaches. The whole of the car is suspended by iron 
hangers from two bogie trucks, the bodies of which 
latter consist of iron castings resting on the axles 
of the wheels at each end, and the hanger does not 
depend directly from the body of the bogie truck, but 
rests upon two vertical springs contained in boxes on 
each side of the body. 

The locomotive consists of what is termed by the 
corporation a swinging tub, and the motor drives a 
small countershaft, to one end of which is attached an 
electrical governor to maintain a set speed ; the other 
end of the countershaft has upon it a chain wheel which 
drives directly upon a larger chain wheel contained on 
the upper frame. The motor is suspended from the 
upper frame by a hanger, so arranged as to allow the 
whole to swing, the swinging movement thus allowed 
not interfering with the motion of the chain, as it isa 
movement radially to the centre of the large chain 
wheel on the upper frame. The upper frame contains, 
in addition to the large chain wheel, two driving wheels 
with malleable cast iron tyres to grip the rope, each 
attached to a chain wheel driven from the shaft sup- 
porting a large central train wheel. 

The working of the line has, up to the present time, 
given every satisfaction, and has elicited considerabl 
attention. 


SPAIN AND MOROCCO CABLES. 


THE Ciencia Electrica of Madrid, publishes an article 
upon the long felt want of some speedy and trustworthy 
means of communication between Spain and her pos- 
sessions on the northern coast of Africa, and cites as an 
instance of this necessity, the recent troubles at Melilla, 
a Spanish fortress and convict settlement on the Riff 
coast of Morocco. 
. _ 1t is pointed out that asa first step towards protecting 
Spanish interests in Moroccs, the example should be 
followed of the English, who have laid a cable between 
Gibraltar and Tangiers. This step isall the more neces- 
sary, in view of the attacks so frequently made on the 
Spanish outposts, by uncontrolled tribes, there being 
no telegraphic communication between the various 
military stations, or with the Peninsula. Considering 
the urgency of the case, the cost of the proposed cables, 
though assuredly a considerable item, ought not to be 
_looked upon as an insuperable difficulty. 
The Royal Decree of August 14th, inviting tenders, 
contains full details of the scheme, and particularises 
the proposed lengths of cables, as follow : 


ape Heavy .. ; Light 
| Ponds | iBter Intediate| toter- | Reg? | Totals. 
Tarifa-Tangiers ...; 60 | 1C:0| 60 | 880 = 30°80 
Tarifa-Ceuta ........ | 6:0 12°0 4:0 wm Ae = 22:00 
Almeria-Alboran...| 60 | 200) 60 15-0 | 36:60) == 83-60 
Alboran-Melilla....| 60 |.10:0.60 + 100 | 18:80!) = 52:80 
Melilla-Chafarinas:| 6:0 G0) hi 9°0 | 8:16. pfs 2298S 
Melilla-Alhucemas 7:0 200 |} 60 | 15:0 36°60 | = 8460 
Alhucemas - Pefién | | | | 
dé Vélez i...) -@0,! 100 | 60 | 8:80.) = 30°80 
Totals.—_N.M.= | 43:0 | 90:0 | 43°0 (65-75 | 92:0 | = 333-75 


| 


With the exception of Tangiers, the proposed cables 
connect up no points of commercial importance, their 
raison d’étre being purely political, and the attention 
now paid to the Morocco question is significant of a 
more active policy on the part of Spain. Fear of the 
results of French enterprise and influence, always a 
thorn in the side where Africa is concerned, has no 
doubt assisted towards the inauguration of a more deter- 
mined course with regard to Morocco. 


NOTES. 


Burton Backward. — At a recent meeting of the 
Burton-on-Trent Town Council, the Gas Committee 
reported. the receipt of the Parliamentary Electric 
Lighting Order, but added that they had as yet taken 
no further steps in the matter. iia 


The Electric Light at Huddersfield.—At the last 
monthly meeting of the Huddersfield Town Council, it 
was reported that the sub-committee had considered the 
advisability of taking steps for establishing an electric 
lighting station, under the provisional order which the 
corporation had obtained, and had appointed the mayor, 
the chairman, the vice-chairman of the sub-committee, 
and Mr. Calvert to inspect the electric light systems 
in operation in other towns and to report thereon. 


Palace Lighting, — The Emperor of Austria has 
decided that the electric light shall be introduced into 
his palace in Vienna, the Hofburg, where till now wax 
lights have generally been employed for the purpose 
of illumination. About 8,000 incandescent lamps will 


-be required to light the building throughout. 


Execution by Electricity —A telegram from New 
York dated the 11th inst.; reads :—“ The writ of habeas 
corpus in the case of the Japanese Shubuya Jugiro, who 
was convicted of murder, and sentenced to be executed 
by electricity, has been refused. The counsel who 
resisted Kemmler’s execution presented a writ declaring 
that the condemned man would be _ carbonised 
and tortured to death. The judge, in dismissing the 
writ, alluded to the sentence carried out on Kemmler 
which, he said, the United States Supreme Court had 
decided.was legal.” 

Telephonic Communication between London and 
Paris.—The Hythe Town Council, on Wednesday, 
granted permission to the Postmaster-General to erect 
posts and wires in the borough. 


The Electric Light at Lewes,—At a recent meeting of 
the local town council, the question of electric lighting 
was discussed. Mr. Farncombe, comparing the advan- 
tages of gas and electric lighting, said the Giilcher (New) 
Electric Light and Power Company, as notified in last 
week’s REVIEW, proposed to give 240 lamps of 16 candle- 
power, and to light seven and a half miles of streets, 
at a total annual cost of about £600, as against £800 now 
paid for the 200 odd gas lamps. He believed the pre- 
sent gas mains only extended over about five miles and 
a half. If the council erected the plant themselves and 
capitalised the cost in the usual way, the total yearly 
expense of the electric light would be about the same 
as now paid for gas, while in the course of time the 
whole of the plant would belong to them and there 
would only remain the cost of maintenance. Men who 
had studied the subject, declared that where electricity 
had been introduced the gas companies had done 
better business than before. The contrast between 
electricity and gas was so striking that the gas con- 
sumers was compelled to go in for improved burners 
and more gas lights, consequently they burnt more gas. 
Several of the largest ratepayers in Lewes strongly 
urged that the electric light should be adopted. He 
saw a good many people, and he had not heard a single 
word against it. The corporation owned three sites 
that were available for the machinery to produce the 
electric light, and he was informed that their situation 
was admirably adapted for the suggested change. 
Further consideration of the matter was adjourned. 

A strong opinion exists in favour of the adoption 
of the electric light, and it is understood that a public 
meeting will be convened by the mayor shortly, to go 
into the subject. Several of the borough officials, in- 
cluding the Medical Officer of Health, are in favour 
of improved lighting, while one large ratepayer has 
already expressed his desire to have the electric light 
laid on to his house, 
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The Electric Light at Bristol—The Sub-Electric 
Lighting Committee appointed to visit certain parts of 
the country in search of information, has now reported 
to the General Committee. The last town visited was 
Bradford, in Yorkshire, where the corporation owns both 
the gas and the electric light, but only uses the latter for 
private lighting. The sub-committee recommends that 
the corporation shall take the electric lighting into its 
own hands, and that from 60 to 70 1,000 candle-power 
arc lamps should be erected in the main streets of the 
area comprised between Temple Meads and the Victoria 
Rooms, and College Green and Old Market Street. 


The Electric Light at Winchester.—A short time 
since the corporation of Winchester advertised for 
tenders to light that city by electricity. Strangely 
enough, no reply has yet been received to the invita- 
tion. 


The Electric Light at Derby —At a recent meeting of 
the Town Council the Mayor proposed that a permanent 
committee, to be called the Electric Lighting Committee, 
be appointed until November next, and also annually 
on the 9th of November each year, with power to con- 
sider the provisions of the Electric Lighting Order, and 
to make such arrangements as the council might deem 
expedient. He further moved that it be a special order 
that the Electric Lighting Committee should consist of 
11 members of the council, and the Mayor for the time 
being ex officio, The proposals were agreed to. 


The Electric Light at Nelson.—The Nelson Gas Com- 
mittee has instructed the gas manager to take the pre- 
liminary steps for permanently illuminating the prin- 
cipal streets of the town by electricity. 


The Electric Light at Dundee,—At the last monthly 
meeting of the Dundee Gas Commission a statement 
was submitted showing that during the past four 
months the amount of gas delivered in Dandee was 
65,976,700 cubic feet, being an increase of 9,656,400 
cubic feet on the consumption last year. Mr. Henry. 
Robertson stated that with a steadily increasing con- 
sumption of gas the board were apt to remain quiescent 
in regard to electric lighting ; but he reminded them 
that there were at present a score of public works sup- 
plied with the electric light. Those who were supplied 
with the electric light were delighted with it. A letter 
from the Electric Installation and Maintenance Com- 
pany, Limited, tendering its services for the construc- 
tion and maintenance of electric works in Dundee was 
allowed to lie on the table. 


The Electric Light at Fareham,—An experimental 
installation of the electric light for the illumination 
of the Fareham streets was madé'on last Friday night, 
over a portion of the system, by the Fareham Electric 
Light Company, the experiment being regarded as very 
satisfactory. The system adopted is the Thomson- 
Houston, and the currents are supplied from two 
dynamos located close to the steam flour mills. The 


Local Board has engaged to pay £500 per annum for 
the lighting. 


___ Private Electric Lighting.—The residence of Mr. 

Matthew Stevenson, of Harrogate, has been recently 
fitted with a complete installation of incandescent 
lighting. The wiring and fitting were entrusted to 
Mr. E. C, Wallis, of Bond Place, Leeds. As this is the 
first private installation in Harrogate, no effort has 
been spared to make it successful. 


Ship Lighting.—The R.M.S8. Dunnottar Castle, the 
largest vessel in Messrs. Donald Currie & Co.’s fleet, 
made her trial trip on the Clyde last week. All modern 
improvements, tending to the safety and comfort of 
passengers, have been adopted, including an excellent 
electric light installation by Messrs. Siemens Brothers. 


Electricity v, Gas.—A lengthy controversy over this 
subject, in connection with Fareham lighting, is taking 
place in the Portsmouth Times. 


Nothing to Fear,—At the annual general meeting of 
the Sunderland Gas Company, recently held in New- 
castle, the chairman said that for some years past he 
had made references to the electric light, but now he 
had nothing to say, as there was nothing to be dreaded. 


Aberdeen Hammermen’s Exhibition.—A recent addi- 
tion to the attractions of this exhibition is a powerful 
search light, erected by Messrs. Macwhirter, Ferguson 
and Co., electricians, Aberdeen. The light is a naval 
projector, manufactured by Messrs. Crompton & Co., 
Chelmsford, having a 24-inch parabolic mirror and arc 
lamp for concentrating the beam, and is equal to from 
between 20,000 and 30,000 candles. 


Business Extension.—Messrs. Elliott Brothers, the 
well-known electrical, optical, &c., instrament makers, 
of St. Martin’s Lane, having found it necessary, 
owing chiefly to the large increase in the volume 
of their business to greatly ada to their premises, 
are making a large addition to their existing works. 
The building, which is quite a feature in the new 
street leading from Charing Cross to New Oxford 
Street, has a handsome facade of fine Dorset stone, 
and is characteristically named “Faraday” House. 
The back of the new building abuts on the back 
of the old premises which face St. Martin’s Lane, the 
whole occupying a space of about 10,000 square feet. 
Although most of the space occupied by the new 
building will be employed as workshops, &c., by 
Messrs. Elliott, a portion fronting on the new street is 
to be occupied by “The Electrical Standardising, 
Testing, and Training Institution.” Thesuccess of the 
firm, which has such a world-wide reputation, is a 
matter for congratulation, and is well deserved. 


Edinburgh International Exhibition.—The East of 
Scotland Engineering Association held aspecial session 
at the Exhibition on August 5th and 6th. Amongst 
the papers read was one on the “ Protection of Build- 
ings from Lightning,” by A. R. Bennett, Vice-President 
of the Association, in which the effects of several recent 
storms in Scotland on buildings and telegraph wires 
were described ; and one descriptive of the telephonic 
exhibits, by C. G. Wright, Fellow. The remaining 
papers dealt with the mechanical exhibits, the one by 
Prof. Elliot, on the Locomotive Annexe, being specially 
noteworthy. 


The Telephone in Great Britain,—The Central News 
says the expiration of the telephone patents in England 
will begin on the 9th of December next, and the mono- 
poly will soon cease, and the Sheffield Daily Telegraph 
observes that, “so far, it has hardly been possible to 
purchase a telephone at any price, the only way to 
procure one being by paying a rental of £15 to £30 a 
year. We understand that Mr. A. Erskine Muirhead, 
of Glasgow, has been urging the telephone company to 
adopt the ‘Ader’ or ‘Berthon’ telephone, which at 
this moment enables people over 600 miles apart to 
speak with ease. Mr. Muirhead has demonstrated the 
practicability of telephonically connecting the towns of 
Great Britain by means of existing railway wires, and 
with the help of Van Rysselberghe’s system. There 
is thus nothing wanting but comparatively inex- 
pensive apparatus to enable, say, London to converse 
by telephone with Birmingham, or Bristol, or Aber- 
deen, at the same moment as telegraphic messages are 
being sent over the same wires. This practice has 
been in operation in Belgium and France since 1882. 
As is well known, people can telephone from Brussels 
to Marseilles, vid Paris.” 


Notice of Removal.—Messrs. C. E. G. Gilbert and 


Co. have removed to No. 16, Hanway Street, Oxford 
Street, W. 
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Electric Welding.—The Practical Engineer concludes 
an article on Sir Frederick Bramwell’s paper as 
follows :—“ So far the applications have been to work 
not in competition with ordinary welding smith work, 
and we are of opinion that electric welders will not 
compete with ordinary work, as they are entirely 
inapplicable to the great mass of forge work, and the 
expense of use puts them outside of applications other 
than special and peculiar.” We congratulate our con- 
temporary on being so plain spoken. 


The “ Peral.”—If certain of the Madrid journals are 
to be believed, it would seem that the submarine boat 
Peral has not turned out a failure after all. We are 
told that the reason for not building any more vessels 
after the pattern of the Peral is because one of the 
secret contrivances, appertaining to the submerging 
mechanism, has been made public by an English 
journal, while Spaniards were kept in ignorance of all 
details connected with the invention. The periodical 
we quote from goes on to say that, so long as six 
out of the seven especial inventions comprised in the 
mechanism of the Peral remain secret, there is nothing 
much to lament over, and the Government is adopting 
a proper measure of reserve in abstaining from further 
construction until the day when, Spain being at war, 
these powerful engines of .destruction can be made use 
of against an enemy as novel weapons of offence. 


The Compound-Winding Case.—The reason why the 
appeal to the House of Lords has been made may be 
seen by referring to the report of the Brush Electrical 
Engineering Company’s first annual meeting. Those 
who have paid royalties for the use of compound- 
winding will doubtless feel flattered at the considera- 
tion which the company -deigns to give them, more 
especially as nothing is recoverable should the appeal 
be dismissed. But surely, if the statement made by the 
chairman at the end of his last speech is correct, the 
manufacturers who have hitherto paid royalties can 
refuse to do so any longer, even if the company is 
successful in the House of Lords, on the ground that 
their dealings were with a previous corporation ? 


Railway Telegraph Engineers.—The Society of Rail- 
way Telegraph Engineers is to hold session in the 
Edinburgh Exhibition on the 16thand17thof thismonth. 
The society is composed of the telegraph superintendents 
of the different railways. Two important exhibits, 
illustrating the telegraph, the signalling, and the block 
systems of two of the leading railway companies, will 
prove of special interest. 


The Electro-Magnet.—The Journal of the Society of 
Arts for September 5th contains the first of the 
Cantor Lectures by Prof. Silvanus Thompson, D.Sce., 
B.A., M.I.E.E., delivered January 20th, 1890. The 
subject treated of is “The Electro-Magnet,” and the 
inventions of Sturgeon, Henry, Roberts, and Joule are 
described. 


Proposed Electric Tram at Hastings.—At the last 
monthly meeting of the Town Council a communica- 
tion was received from Mr. J. Lees, enquiring whether 
the Council would entertain a project for a single line 
electric tramway south of the present parade rails from 
a point nearly opposite the Palace Hotel and the South 
Colonnade. The matter was referred to the Council in 
com mittee, 


A Well-Known Fact.—A facetious friend, who 
noticed that in some of the B.A. papers attributed 
to certain authors, the mathematical portions were 
eschewed during the reading, suggests that the ten- 
dency on these occasions is merely to general lies. 
There is nothing new in this. 


Electric Traction in Italy,—In the course of a few 
days the electric tram service between Florence and 
Fiesole will be open to the public. The preliminary 
trials have been highly satisfactory. 


Electricity in Artillery Practice.—Hngineering last 
week reproduced a very complete description, from the 
Revue d Artillerie, of Paris, of the Canet system of 
quick-firing guns, which are equipped with electrical 
devices for training both in elevation and direction. 
If we are not much mistaken, the same ideas were 
carried out some years ago by Mr. Maxim, Mr. Cromp- 
ton, and others, and although perhaps never put into 
practical operation, they were experimentally suc- 
cessful. 


Cable Ships.—The ss. Westmeath arrived at her 
moorings off Messrs. Henley’s Telegraph Works at 
Woolwich on the 8th inst. She is about to load cable 
for the extension of the Société Francaise des Téle- 
graphes Sousmarins system in the West Indies. We 
believe the first section to be laid on this expedition 
will connect the French Island of Martinique with the 
town of Paramaribo, in Dutch Guiana. She is expected 
to leave the river early in October. 

The ss. Silvertoun came to her moorings off the 
Silvertown Company’s Works on the 10th inst. She 
will take in cable for the West Coast of South America, 
the Central and South American Telegraph Company 
having resolved to continue their system southwards, 
from Lima, the capital of Peru, to Valparaiso, the chief 
port of Chili, touching en route at Iquique, the nitrate 
port, only. This extension of the Central .and South 
American Company’s cables would appear to threaten 
a serious rivalry to the existing jlines along the coast, 
owned by the West Coast of America Telegraph Com- 
pany. The Silvertown is expected to leave the river 
about the middle of October. 


The Aluminium Company.—At the annual ordinary 
general meeting, held on ‘Tuesday, at Cannon Street 
Hotel, Mr. Gerald Balfour, M.P., the chairman, said, 
amongst other things, that when the company was 
formed, it was expected the discoveries of Mr. Webster 
and of Mr. Castner, two of the vendors, now upon the 
board, would enable the price to be reduced from 60s. 
to 20s. But all their calculations were overthrown by 
the invention of an electric process for the production 
of the metal, which brought the cost down to 6s. or 83, 
But he was glad to say that, though the metal could 
not be produced at a lower cost by their present 
process, yet Mr. Castner and Mr. Webster had dis- 
covered new processes of making aluminium and 
sodium, which, it was hoped, would once more enable 
them to compete with the electric process as far as the 
production of aluminium was concerned ; while they 
would, it was hoped, also have a large sale for sodium. 


New Zealand and the Cable Rates.—The New Zea- 


land Government declines to bear a share of the sub- 


sidies and guarantees required by the cable companies 
in connection with the proposed reduction of the tele- 
graph rates between Australasia and Great Britain, 
owing to the refusal of the Imperial Government to 
bear any portion of the responsibility. 


Fatal Gas Explosion.— Yesterday forenoon a serious 
gas explosion, attributed to a leakage from a gas engine, 
occurred at the electro-plate works of Mr, C. H. 
Worsnop, in Cheapside, Halifax. The explosion almost 
brought down the building and set it on fire. A 
young man, named John E, Worsnop, was buried in 
the débris and has not been found, and a young woman, 
named Hartley,a burnisher, was killed, whilstalabourer 
was so seriously hurt that he lies in the infirmary in a 
precarious state. 


NEW COMPANIES REGISTERED. 


Railway Construction and Maintenance Company of 


Mexico, Limited.—Capital, £100,000, in £10 shares. 


Objects: To construct, maintain, and work railways, 
tramways, gas and electric lighting works, telegraphs, 
telephones, or other works. Signatories (with 1 share 
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each): C. Chabot, Romford, Essex ; W. J. Longhurst, 
20, Abchurch Lane ; R. J. Garwood, 354, York Road, 
Wandsworth ; G. Mannaford, Hendon ; H. M. Winears, 
15, Crosfield Road, South Hampstead ; A. J. Kent, 8, 
Cross Road, South Wimbledon. The signatories are to 
appoint tbe first directors. Qualification: £500 in 
shares or stock ; the company in general meeting will 
determine remuneration. Registered, 3rd inst., by 
Messrs. Bircham & Co., 50, Old Broad Street. . 


John Smith and Sons, Limited.— Capital £250,000, 
in £100 shares. Objects: To acquire the business of 
wool combers and worsted spinners, carried on by John 
Smith and Sons, at Field Head Mills, Bradford ; to 
generate electricity, and apply the same for purposes of 
lighting, or as a motive power ; and to supply electric 
light to any persons willing to purchase, rent, or use 
the same. Signatories: J. W.Smitb, Mrs. Sarah Smith, 
B. Smith, John Smith, *J. White, F. White, 1 share 
each ; *Isaac Smith, 10 shares; all of Bradford. The 
signatories denoted by an asterisk are the first directors. 
The company in general meeting will determine remu- 
neration. Registered 4th inst. by Mr. C. Doubble, 14, 
Serjeant’s Inn, Fleet Street. 


London and Western Syndicate, Limited.—Capital, 
£10,000, in £1 shares. Objects: To search, prospect 
and explore countries, districts and places in America, 
Canada and elsewhere for the discovery of openings 
for the profitable employment of capital, and to 
execute and carry out public works of all kinds, in- 
cluding gas, electric light, telephonic, telegraphic and 
automatic power and other works. Signatories (with 
1 share each): N. P. M. Tronson, 8, Drapers’ Gardens ; 
B. F. Weeks, 16, St. Helen’s Place ; R. Leapmann, 124, 
St. Vincent Street, Glasgow ; F. H. Homan, 8, Drapers’ 
Gardens; P. J. Economides, 79, St. Helen’s Gardens, 
W.; G. Allan, M.I.C.E., 10, Austin Friars ; W. Curtis 
Thomson, 10, Throgmorton Avenue. Registered, 8th 
inst., without special articles, by Robinson & Stannard, 
17, Eastcheap. 


OFFICIAL RETURNS OF &LECTRICAL 
COMPANIES. 


General Electric Company, Limited.—The annual 
return of this company, made up to the 2nd inst., was 
filed on the 5th inst. The nominal capital is £60,000, 
divided into 7,000 first preference shares, 1,000 second 
preference shares, and 4,000 ordinary shares of £5 each. 
10,505 shares are taken up, and of these 4,000 ordinary 
and 1,000 second preference are considered as fully 
paid. Upon 5,505 first preference the full amount has 
been paid, the calls paid amounting to £26,275, and 
unpaid to £1,250. 


Pilsen, Joel and General Electric Light Company, 
Limited.—A meeting of this company was held on the 
oth inst., when an account was given as to the manner 
in which the winding-up of the company has been 
conducted and its property disposed of. The notifica- 
tion of the meeting was filed on the same day. 


Tilbury Portland Cement Company, Limited (manu- 
facturers of concrete and metal telegraph poles, signals, 
tubes, &c.).—The statutory return of this company, made 
up to the 12th ult., was filed onthe 18th ult. The nominal 
capital is £25,000, in £5 shares. 2,992 shares have 
been taken up, and £2 per share has been called. 
Upon 200 shares the full amount is considered as paid. 
The calls paid amount to £5,422 10s., and unpaid to 
£161 10s. 


District Messenger Service and News Company, 
Limited.,—An agreement of.the 6th June (filed 1st inst.), 
with C. T, Russell, provides for the purchase of the “ im- 
provements in electrical signalling apparatus for police 
service and the like ” (provisional protection, No. 6126, 
granted to R. D. Radcliffe, 22nd April, 1890). Also 
“ Improvements in and relating to printing telegraphs, 


and to the distribution of news transmitted thereby ” 


(provisional protection, No. 8031, granted to R. D. 
Radcliffe on 22nd May, 1890). The purchase considera- 
tion is £39,750, payable £15,000 in cash and the balance 
in fully paid shares. The company will also take over 
the office of the vendor at 4, Northumberland Avenue, 
with all instruments, furniture and effects therein at 
such price a8 may be determined by a valuer to be 
appointed by the directors. 

An agreement of the 29th ult. (registered Ist inst.) 
stipulates that the vendor shall not be entitled to require 
the company to make any payment in respect of the 
cash portion of the purchase consideration under the 
principal agreement, except as provided by the follow- 
ing articles. All money received by the company for 
subscriptions in respect of the first 4,000 shares of the 
company subscribed for in cash shall be retained for 
working capital. All moneys received for subscription 
for shares beyond 4,000, up to the sum of £15,000, to 
be paid to the vendor. If the full amount be not paid 
before the 29th August, he will be entitled to require 
the company to forthwith allot to him or his nominees 
fully paid ordinary shares, equal to the nominal amount 
remaining unpaid. 

An agreement of Ist Sept. (filed 3rd Sept.) cites that 
only £1,890 has been paid in cash, and in accordance 
with the vendor’s request the company will allot fully 
paid shares to the amount of £13,050, being the balance 
of the £15,000 payable in cash. 


International Okonite Company, Limited, — The 
registered office of this company is now situate at 98 and 
100, Queen Victoria Street. 


CITY NOTES, REPORTS, MEETINGS, &c. 


The Brush Electrical Engineering Company, Limited. 


TuE first annual general meeting of the company was held at the 
Cannon Street Hotel, on Monday, the 8th inst., Lord Thurlow 
in the chair. 

The Chairman, in moving the adoption of the report (printed 
in our last issue) and accounts to the 30th June, 1890, said that 
as this was the first opportunity he had had of addressing the 
shareholders at an annual meeting, he might, perhaps, be pardoned 
for saying a few words in description of the position of the com- 
pany, and the financial and other results of the amalgamation. 
Although at the statutory meeting of the company, held on the 
25th November, it was reported that the amalgamation with the 
Australasian and the Falcon Companies had been satisfactorily 
carried out, yet. perhaps, at that time the amalgamation existed 
more or less on paper. It had now been made a reality. As 
regards the reccnstruction of the Anglo-American Brush Electric 
Light Corporation, there was very little to be said beyond what 
they knew already. The Brush Company retained its works in 
the Belvedere Road and other places, in fact, everything it pos- 
sessed, and, in addition, it had acquired some valuable assets. 
New shares had been issued to the old shareholders, that was to 
say, the old shareholders had received new shares in exchange for 
the old at the agreed upon rate. As regards the Falcon business 
at Loughboro’, Leicestershire, no time had been lost in taking 
those works over, and about £20,000 had been spent in 
erecting new shops to enable the company to construct the heavy 
machines it was now called upon to make. As regards the 
Australasian Company, the original scheme had been that the 
company should take over the whole of that business, including 
patent rights and stores, and issue to them £45,500 in shares 
and £500 in cash. The negotiations had been very protracted, 
not owing to any unwillingness of either party, but owing to the 
difficulty experienced in adjusting some of the assets. They were 
now satisfactorily concluded, but with a certain modification, 
namely, that the Brush Company, instead of taking over the 
stores, floating assets and liabilities, agreed to take over only the 
patents and the shares in the Melbourne Company, and to issue 
£31,000 in fully paid up shares to them instead of £41,500. 
Subsequent negotiations which took place had been owing to the 
inability of the Australasian Company to give a good title to 
everything that had been scheduled. They were matters of no 
material importance, but a certain deduction had had to be made 
on account of them. The financial result had beenthat the Brush 
Company took over the patents and shares of the Melbourne Com- 
pany for £27,500 in shares, two-fifths ordinary and three-fifths pre- 
ference. Had it not been for the conciliatory attitude of Mr. 
Van Tromp, the chairman of that company, and the liquidators, 
the difficulties in the way of the amalgamation might have been 
insurmountable, which would have been unfortunate. Negotia- 
tions were still on foot with a view to the Brush Company 
taking over the whole of the Melbourne Company’s stores, From 
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the first the Brush Company had said that they would not 
take over its assets and liabilities, and that decision had been 
adhered to. The amalgamation had opened up to the company 
an enormous field for business, and one which would require very 
considerable energy on the company’s part to do justice to. To 
obtain a fuller grasp of the position occupied by the company 1n 
that part of the world the directors had requested Captain Rowan 
to come over from Australia to advise them on all points. He 
came, and lengthy meetings had been held, and every point 
thoroughly sifted. Finally, satisfactory terms had been made for 
engaging him for a term of years to look after the company’s in- 
terests and take charge of its business in Australasia. The final 
result of the issue of shares had been as follows :—To the Anglo- 
American Brush Company £156,942 ordinary and 104,628 pre- 
ference shares; to the Falcon Company £33,305 ordinary and 
£22,200 preference shares; to the Australasian Company £16,500 
ordivary and 11,000 preference. The balance of capital appearing 
in the report and balance sheet had been raised by subscrip- 
.tion, making in all an additional £24,192 in ordinary shares 


and £164 in preference shares; and after all these transactions © 


the company had only £256 10s. as outstanding arrears. They 
would, he thought, agree that that was a satisfactory result. 
Those arrears would, he hoped, very shortly disappear. The 
£75,000 debentures issued by the new company could, of course, 
only be so with the consent of the existing debenture-holders of 
the old Brush Company. That had been obtained; that was to 
say, those debenture-holders had been induced to convert their 
debentures or they had been paid off. They had behaved in a 
very friendly spirit, and the debenture charge on these great pro- 
perties was very light’ indeed. Those debenture-holders had 
agreed to take the new debentures with the exception of £7,900, 
which had been purchased by the liquidators of the old company, 
and formed a very valuable security for any shareholder who liked 
to get 6 per cent. for his money. He thought it more desirable to 
keep those debentures, and, for his own part, would be prepared 
to take up some, and he strongly urged the shareholders to absorb 
them. They would be retained by the directors for a time for 
that purpose, and there would be no difficulty in disposing of 
them. As to the general efficiency of the combined works which 
the company now has: The Brush works in the Belvedere Road 
were in themselves very perfect, and the Falcon works by them- 
selves were extremely satisfactory for the acquisition of work ; but 
the combination of the two for the carrying on of electrical engi- 
neering formed an unrivalled position. The situation of the 
Falcon works was everything that could be wished as enabling the 
company to obtain the best and most skilled labour and the cheapest 
fuel. Moreover, they were on one of the main lines of rail- 
way, viz., the Midland, the Loughboro’ station of which had 
sidings actually adjoining the company’s works. Taken in 
conjunction with the Lambeth works, they enable the company 
to distribute its heavy work and its fine work most satisfactorily. 
The Falcon works occupied about seven acres of freehold land, or 
35,646 square yards. About two-thirds of that space was built upon 
with the old shops taken over and new ones subsequently erected, 
leaving unoccupied land of about 12,900 square yards. The lifting 
power provided at the new works was very extensive and complete. 
The largest size of machine the company at present turned out 
was the Victoria-Mordey dynamo, and they had already in course 
of construction a dozen machines of more than twice that size, 
that was to say, 30 tons. Of course, very heavy cranes were 
- required, and the foundry was fitted with all that. The company 
was now able to cope with work of almost any magnitude. As regards 
expenses and profits: the latter appeared in the balance sheet ; 
they would find that the expenses had slightly increased, but that 
was unavoidable, if they considered the vast body of work done, 
the expenses of the amalgamation, and of securing these addi- 
tional works at Loughboro’, &c. The expenses had increased 
from £11,131 in 1888 to £16,000 in the present year, and he did 
not think he could hold out very much hope of their being much 
reduced in the future. The directors would do what they could. 
There had not been, nor would be, any extravagance or want 
of care and attention. It was one of the inseparable results of 
extending business. As regards liquidators’ Lalances, £9,979, he 
thought the shareholders would make their minds quite easy. 
No less than £7,900 represented the debentures of the old cum- 
pany which had been purchased by the liquidators, and the balance 
consisted of sundry small debts and accounts. As regards 
the litigation with the King-Brown Company, they were bound 
to take the case to the Houze of Lords for two reasons—first, 
because the English court of Jaw had originally decided the case 
in their favour; and, secondly, to justify their having taken 
royalties from every manufacturer in Great Britain for some years 
past. Of all other litigation the company had pretty well washed 
its hands. ‘Then, as revards their policy in reference to a matter 
of importance second to no other in the electrical world, viz., the 
obtaining of provisional orders; the directors had, as a general 
rule, confined their applications to places in which the company 
‘ had interests to serve, like Bournemouth, Cardiff, and others more 
numerous than might be supposed. ‘hey had acquired the 
- Bournemouth order, and also one-third of the City lighting. The 
City had been divided for this purpose into three great districts, 
and the Brush Company had acquired the central one, which was 
certainly not second in importance to any of the others. The 
‘ company had to carry out the work under very favourable condi- 
tions, and strict but not impossible terms as to date; in fact, it 
~ had still some months before it would be compelled to commence 
“the work. The cost of carrying it out would amount to some 
' £300,900, and it formed a very valuable asset. The company em- 


ployed some of the most experienced of the men connected with 
electrical and engineering work. The latter was almost as im- 
portant as the former, and no company that did not combine to 
the utmost experience and knowledge of both could hope to carry 
out satisfactorily such an order as this. As regards the dividend 
—the profit and loss account showed a gross profit of £36,698, and 
after deducting all standing charges there remained a balance of 
£14,235. Out of that the directors proposed to write off £3,000 
ou’ account of property and patents, to apply £625 to reduc- 
tion of preliminary expenses, and write off £500 on account of a 
small sum of £1,500 spent, and still being spent, in obtaining pro- 
visional orders. 'l'hat left a balance of £10.426 to be appropriated. 
Out of that, of course, had to be paid dividends due on preference 
shares for the six months from February 10th to now, viz., £3,505, 
an interim dividend of £3,808 63. 10d. having already been paid. 
Altogether, then, it was proposed to pay a dividend of £7,313 11s. 4d. 
on the preference shares, and to carry forward a balance of £2,796 
to the next account. It was, perhaps, an act of purism to wsite 
off £500 on account of that £1,500 for provisional orders and £3,000 
on account of the property account. ‘The shareholders were not 


compelled to consent to it, and in that case they would have 


£6,800 available for a dividend on ordinary shares. ‘They could if 
so disposed appropriate and divide a dividend on the ordinary 
shares for the past twelve months of 3 per cent., after paying 
the dividend on the preference shares and the debenture 
charges and every other legitimate expense, and that without 
taking into account any profits accruing from the Australasian 
branch. The directors, however, did not recommend that 
course, but that it should be appropriated as sugyested in 
the balance-sheet. It was necessary the company should occupy 
in the future a strong financial position as well as a strong manu- 
facturing one, and no company could do so unless it acted on 
certain recognised rules, one of which was to write off from the 
property and patents account as much as it could afford, and also 
a portion of other charges of an exceptional character. The 
scheme proposed by the directors was in accordance with sound 
finance. He did not anticipate their having to raise the £300,000 for 
the City order—the company would be paid on account as the 
work progressed—but undoubtedly a work of that magnitude 
could not be entered upon unless with a certain amount of ready 
money. They must, therefore, not be surprised if required to 
raise additional money, and should the event occur, it was 
essential that their last balance-sheet should appear sound. He 
moved the adoption of the report and accounts. Hayy 

Mr. Van Tromp, in seconding, said he could give his assurance 
that the company was on the high road to being a very great 
success. He had inspected the works at Loughborough, and he 
did not hesitate to say that, for the purpose, there were very few 
prewises in England better adapted. ‘They possessed appliances 
which would enable the company to do everything connected with 
electrical motive power, from the commonest electrical apparatus 
to a large electrical car, an engine, or anything. ‘The chairman 
had omitted, with regard to the Australian transfer, to mention 
that it comprehended the Cape of Good Hope and India. India 
he looked upon as a future grand field for electric lighting: it 
was a country of luxury and wealth, of enormous incomes, a very 
warm climate, in which electric lighting as against gas must be 
immensely favoured. Nor had any allusion been made by the 
noble lord to the company’s works in Vienna and Austria- 
Hungary. The former were carried on at considerable profit, 
which was gradually increasing. The company had a great future 
in Vienna. As regards the Hungarian business, from the very 
latest advices received, it was a positive fact that electric lighting 
was completely beating the old yas company. It was believed that 
the whole lighting would shortly bein the hands of the Brush 
Company, to which very large profits must ultimately accrue. 
The directors would only be satisfied with giving the share- 
holders not merely a good but a handsome dividend. Every- 
thing was now in the most perfect working order. 

Mr. Smart, a shareholder, thought the directors ought to be 
made acquainted with the feeling of the shareholders with regard 
to the non-receipt of any dividend for some years past. They had 
heard exactly the same promises for the future as they had done 
for some years past; but the result to the shareholders had been 
very different. ‘The chairman said it was a new company; to the 
shareholders it was merely a change of name. 

The Chairman reminded the speaker that the shareholders were 
getting a dividend. 

Mr. Smart said something like 2 per cent. ; anominal dividend, 
certainly. 

Thé Chairman said there was a dividend of 6 per cent. per 


-annum on the preference shares. 


Mr. Smart was not to.be deluded. Like every preference share- 
holder, he also held a large amount of ordinary stock. Their 
receipts were really under 2 per cent. ‘They felt greatly dis- 


appointed. 


Mr. Ward would like to hear the charge of £8,000 for salaries 
explained. He hoped the directors were alive to the importance 
of electrical traction, and would be prepared to take the lead. 


' Like other shareholders, he was anxiously looking forward to 1e- 


ceiving a dividend on the ordinary shares, but he thought the 
board had done wisely in making the distribution as they hod 
done. 

‘Another Shareholder asked whether failure of the appeal iu the 
King-Brown case would imply that the company would have to 
refund the ‘royalties actually received by it. ca 

The Chairman, in reply, said he anticipated a great development 


‘in the electrical industry to result from the recent removal by 
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Parliament of restrictions which had been quite prohibitive, and 
also from the public having become awake to the advantages 
which electricity offered. He had omitted to include in his 
former remarks the relative cost of manufacture in London and in 
Loughboro’.. This as regards price of labour, coal, castings, &c., 
was very considerably in the company’s favour.’ The £8,000 for 
salaries included those of the manager, sub-manager, skilled elec- 
tricians, draughtsmen, managers at Loughboro’, Vienna, and in 
Australia ; in fact, a vast number of highly skilled men, and 
everything except directors’ salaries and workmen’s wages. ‘I'he 
electrical tram car business had been beset with difficulties of 
various kinds, but it was now emerging from those difficulties, and 
it was one of the objects the directors had had in view when amalga- 
mating with the Falcon Works, which were so admirably adapted 
for the manufacture of those cars, and which, moreover, placed 
the company in actual touch with the present users of horse cars, a 
great number of which had already been turned out by the Falcon 
Works. Only the other day the company received an order from 
the London Road Car Company for 60’busses. The works were 
also well adapted to the manufacture of electrical launches. 
The company was making a great many engines at Lough- 
borough. ‘The royalties referred to had been received by the pre- 
vious company, and whatever might be the decision of the House 
of Lords, they were not recoverable from the Brush Company. 
All that would happen would be that the company would receive 
no more royalties. 

- The motion was then put, and carried unanimously. 

The Chairman also moved to declare a dividend on the pre- 
ference shares of 6 per cent. per annum for the period from 10th 
August, 1889, to 30th June, 1890; and that the balance dividend 
(after payment of an interim dividend on the lst March last) be 
paid on the 19th September next. 


The motion was agreed to, and, with a vote of thanks to the. 


chairman and directors, the meeting dispersed. 


Commercial Cable Company,—The transfer books 
will be closed from September 20th to October 2nd, for the pay- 
ment of the usual quarterly dividend of 14 per cent. on October Ist. 


National Telephone Company.—The committee of 
the Stock Exchange has ordered 2,284 additional shares, No. 
436,701 to 438,984, to be quoted in the official list. 


TRAFFIC RECEIPTS. 


The Great Northern Telegraph Company, Limited. The receipts for the month of 
August amounted to £25,000 ; 1st January—Sist August, 1890, £181,000; corres- 
ponding months 1589, £178,200 ; do. 1888, £179,”00. 

The Western and Brazilian Telegraph Company, Limited. he receipts for the week 
ending September sth, after deducting the fifth of the gross receipts payable 
to the London Platino-Brazilian Telegraph Company, Limited, were £4.599. 


BRITISH ASSOCIATION FOR THE ADVANCE- 
_» MENT OF SCIENCE.—LEEDS, 1890. 


ELECTRIC LIGHTING AND FIRE INSURANCE RULES. 
By Witson Harrnetu. 


(Read before Section G, September 8th, 1890.) 


Introduction.—Every system of artificial illumination involves 
some risk from fire. Electric lighting, although it may be the 
safest of lights, is not exempt from this danger. 

_ Until recent years, insurance companies have given their atten- 
tion to framing regulations for checking the spread of fire when 
once it had originated, rather than devising means for preventing 
an outbreak. 

The early inexperience and ignorance of many who undertook 
electric lighting, and consequent accidents, rendered some 
guidance and restrictions absolutely necessary for protection 
against fire. No authority existed. The Society of Telegraph 
Engineers proposed a few obvious regulations which were 
accepted by the majority of insurance companiee as sufficient. 
Comparatively recently the Electrical Society have framed a 
much more elaborate, and an admirable set of suggestions. 
Meantime the Phenix and many other fire offices have formulated 
conflicting rules ot their own, which they more or less enforce. 

I say advisedly, more or less, because on the one hand, in the 
absence of any comprehensive and competent system of inspection 
on the part of the insurance companies, and their different re- 
quirements, and, on the other hand, in their desire not to lose 
business, no standard of excellence is attempted. 

_ Much is left to the conscience or ability of the contractor, which 
is unjust to!those who abide by the best rules. ; 


Large numbers of persons and millions worth of property are 
affected by these rules. , . 

The object of this paper is to point out much needed amend- 
ments. 

Such rules should be based on the deductions of experiment and 
the teaching of experience. They should give the utmost 
freedom of action and encourage progress. They should contain 
the minimum that is necessary, and this should be strictly 
enforced. Above all, these rules should be in accordance with the 
general principles which regulate all cuccessful engineering con- 
structions. For example, it we consider such familiar but different 
structures as a locomotive engine, a steamer, a bridge, we shall 
observe that there is no absolute safety in any one of them. 
Each has been perfected, not by directing the mind toaparticular 
class of facts, but by a judicious compromise between many con- 
flicting necessities, by giving neither more nor less than a just 
measure to each requirement, and in each case, all this has had to 
be done with due economy and limited means. In this spirit, all 
fire insurance regulations should be framed. 

Conductors,—In regard to conductors, my first point is to show 
that any attempt on the part of the insurance companies to deter- 
mine a fixed current density is useless, vexatious, and scien- 
tifically wrong. 

For any electric light installation it is necessary to limit the 
fall of potential in the more distant lights. This can only be done 
by so limiting the current density that there is not the remotest 
chance of fire from over-heating of the wires. For example, sup- 
pose the fall of potential between the brightest and dullest Jamps 
were limited to 4 per cent., and the most distant lamp was 75 
yards from the dynamo, then the mean current density must not 
exceed 1,600 ampéres per square inch. If the distance be 100 
yards, 1,250 ampéres per square inch; if 150 yards, 800 ampéres, 
and soon. In any electrical installation in a large building, it is 
convenient to sub-divide the lights into groups, dependent upon 
their distance, and to adopt a table of wires and lamps on the 
several circuits corresponding to these mean distances, and 
thus secure comparatively uniform brightness. If, however 
an arbitrary rule, such as 1,000 ampéres per square inch 
be insisted upon, this rational principle of lighting cannot be 
adopted. It is, of course, necessary to adopt some limits of 
currents, but these depend upon the sizes of the wires, as it is 
easily shown by experiment and reasoning that the Jarger the 
cable the less must be the current density. However small the 
current, the smallness of the wires must be limited. Far example, 
No. 20 8.W.G. is perhaps the smallest size that should be used, 
for fear of mechanical injury. In mansions, &c., where the first 
cost of wiring is of less consideration, and where the wires are 
placed out of sight, No. 16 S.W.G. may be the limit of smallness. 
Such details are best left to private judgment, but should be 
stated on the insurance policy. 

That wires can be made red hot by electricity, and give rise to 
fires, was one of the most obvious facts thrust upon the notice of 
the insurance companies, and apparently almost the only one 
they could imagine or comprehend. This danger has been greatly 
magnified. It is, moreover, the danger most easy to absolutely 
abolish by judiciously arranged cut-outs. 

The current required to heat wires has been the subject of many 
experiments. The most complete results published were those of 
Mr. W. H. Preece in 1888 and of Mr. A. E. Kennelly in 1889. 

Experiments on Wires. — The smallest wire used in electric 
lighting is the twin flexible wire, equal in section to that of No. 22, 
S.W.G. It usually carries one lamp and consists of 23 strands, 
six mils. diameter. (Specimen silk and asbestos covered.) 

This experiment shows that one strand only suffices to light a 
110 volt 16 C.P. lamp requiring about °58 ampéres. This pendant 
of 23 such strands is therefore absolutely safe with one lamp. 

The current density in this small filament is 20,500 ampéres per 
square inch. ) 

This filament will carry three such lamps, say 60,000 ampéres 
current density, without being hot enough to burn anything. It 
becomes dull red hot with five lamps and a current density of 
about 100,000 ampéres per square inch. It must be remembered 
that the heat increases as the square of the current, so that with 
five lamps there is five times five, or 25 times as much heat as 
with one lamp. ‘This is an extreme case of high current density. 
Another opposite extreme case I recollect was that of a lead- 
sheathed cable carrying about 400 ampéres with a current density 
under 700, the temperature of which was found to be 135° Fahr. 
on a cold day. These extreme cases illustrate the absurdity of a 
fixed current density regulation. 

Experimenting further with this small stranded twin wire, it 
will be seen that it easily carries eight or ten lamps—in fact, that 
it may be used to supply a 200 C.P. lamp. According to Mr. 
Kennelly’s experiments, No, 22 = 28 mils. will require about 
17 ampéres to raise the temperature 100 degrees in wood casing. 
‘This is about 30 lamps of 16 C.P., 110 volts, or 27,000 ampéres per 
square inch, current density. 

It may therefore be pronuunced to be absolutely safe with two 
or three 16 C.P. lamps. The current required to make the insula- 
tion smoke is about 30 ampéres, or about fifty 16 C.P. lamps. The 
temperature which a wire attains, through which any steady 
current is flowing, obviously depends upon the facility with which 
the heat escapes by conduction, convection, or radiation. So that 
the current which makes a wire red hot or melts a flexible wire 
i be more or less. (Exp. a 1,500 C.P. lamp with 35/40 = No. 

‘The smallest solid wire used in electric lighting is No. 20 = 
36 mils., which at 2,000 ampéres per square inch would carry one 
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ampére, say two lamps; but would seldom be used for more than 
one lamp. 

This wire, according to Mr. Kennelly’s experiments, will require 
about 23 ampéres in wood casing to raise the temperature 100°. It 
will carry, as here shown experimentally, a 1,500 C.P. lamp, and 
remain comparatively cool, whilst no less than about 80 lamps or 
50 ampéres are necessary to destroy it. No 16, at 2,000 ampéres to 
the square inch, would carry six lamps, but is here showa to be 
comparatively cool with 50 lamps. 

I have allowed 40 ampéres to flow through such a wire for a 
long time without much injuring it, equal to 70 lamps, or over 
12,000 ampéres per square inch; to burn off the insulation 100 
amperes, say equal to 170 lamps are required. It is therefore ab- 
solutely safe to use 10 such lamps, which cause less than 53,th 
the heat to set it on fire. 


SuNDRY EXPERIMENTS. 


No. 18 destroyed with 70 ampéres. 
7/20 insulation melted with 110 ampéres. 


T have observed 19/16s carrying 180 amperes for hours—about 
2,900 ampéres current density. It becomes warm—according to 
Mr. Kennelly’s experiment the temperature would be raised some 
40 degrees. 

The scientific rule is that of the Institute of Electrical Engi- 
neers, that the wire is to be at least of such size that double the 
current would not raise the temperature 150°. This limit for an 
initial temperature of 75°, calculated from Mr. Kennelly’s formule 
gives c = 560 d 3, and might well be adopted by the insurance 
companies. 

These experiments on the smaller wires used in electric light- 
ing, made not only with a current meter, but with the lamps before 
our eyes, have demonstrated that there is not the most remote 
danger of fire with the currents ordinarily used. That on the 
smallest wire even 10,000 ampéres current density would be safe 
(as safe as 500 current density on mains for 400 ampéres), and that 
for insurance companies to fix a current density, is useless, vexa- 
tious and scientifically wrong. 

Fusible Cut-outs.—Fusible cut-outs seem to be regarded with 
some mistrust. The point I desire to establish is that by their 
means the mains and branches may be absolutely protected from 
danger by fire. 

The highest current will be required to melt a cut-out when 
it is short, and itself and connection cold—when it is longer or 
covered up, and heated gradually, a lower temperature melts it. 

A sudden rush of about twice the current may pass through, 
melting the cut-outs explosively. 


. Experiment of Cut-out melting by Degrees, and Sudden Rush. 


A copper wire will likewise take more than double a dangerous 
current without harm in a momentary rush. On one occasion I 
observed a short circuit through a No. 16 wire, throw off a mag- 
netic cut-out supposed to*be set at 350 ampéres, without damaging 
the insulation of the wire: ” 

The first point to notice is that the fusible wire melts at less 
current than the copper wire gets damaged. 

The next point is to prove experimentally that wires are 
efficiently protected by fusible wires of the same diameter; and 
this is the only point that insurance companies need trouble about. 
So long as wires are efficiently guarded, it is no business of theirs 
what the working current may be. 

It may be experimentally shown that even larger cut-out wires 
would protect copper. 

But this is bad practice since, in most cases, much smaller cut- 
out wires can be used—especially in the larger mains. oa 

There is some danger of the flash from a sudden rush light- 
ing inflammable dust, if so fixed that such dust can settle on 
them. ; 

The subject of the construction and position of cut-outs is most 
important, but would require a paper to itself. 

Kxperience has led me to regard good cut-outs properly 
fixed and wired with almost implicit confidence as protecting the 
wire. 

Contacts——In an experience extending over seven years, all 
the dangers of fire have proceeded from imperfect contacts 
(with two exceptions). In two cases the wires were cut in 
two by carpenters, not concerned with electric lighting. In one 
case a fire arose from the slackening of a binding screw through 
shrinkage of wood. The resistance of a well-scraped contact is 
considerable, but loose screwed contacts get hot with even 
5 ampére currents. Broken wires with ends in contact are sure 
to set the insulation on fire through sparking. Insufficient 
area of contacts leads to heating. Cut-out wire requires 
specially good contacts to prevent melting at their ends from 
this cause. 


Experiments on Contacts. 


Cut-outs are no protection against heating and sparking from 
imperfect or broken contacts. The following rules are useful :— 
Avoid screwed joints as much as possible; screw them up tight, 
with good areas of contact; on no account allow them out of 
sight. Solder every connection as far as conveniently practic- 
able. 

' All sharp kinds in solid wires to be cut out, not straightened. 
Use standard wires as far as possible. Put no very small wires 
-out of sight. 3 . ones 


Intelligent and conscientious workmen are desirable to obviate 
this contact danger. 

Cut-outs must be placed in conveniently accessible positions. 
Short circuits readily occur at the lamp-holders chiefly from 
meddlesome curiosity, but are almost impossible elsewhere if the 
wires are properly fixed and let alone, so that the risk of moving 
the cut-out from the root of the branch is about zero. It is easy 
to make this assumed risk absolutely zero, for if the cut-outs be 
no larger than the branches they protect, each wire has a second 
protection in the cut-out of the next superior branch. 

Experience with cut-outs shows that if only a small margin 
be allowed, they are after a while liable to melt with the working 
current, apparently from deterioration of contacts and gradual 
accumulation of heat.~ In fact, cut-outs seem only too ready to 
melt, and are absolutely trustworthy to prevent fire from excess of 
current. 

The insulation required for telegraphic work and that for 
electric lighting work are not necessarily the same. In the 
former the wires extend for hundreds of miles,.and the storage 
of energy in the batteries is both costly and limited. In 
electric lighting the wires are short and power abundant, 
most engines could easily be improved from 10 to 15 per cent., 
and the owners will not incur the small expense, so that 1 or 2 
per cent. leakage of electricity, which would be considered 
enormous, is almost of no consequence from a prime mover point 
of view (so to speak). ; 

The chief object of electric light insulation is safety; and 
this safety, like that of a steam boiler, should be not for one or 
two years, but for as many years as possible. Durability is, in my 
opinion, of far more consequence than high insulation. I there- 
fore consider naked wires on insulators (where practicable) the 
best of insulation, and I regret to say that I look upon vulcanised 
India-rubber with some distrust. Exposed to the air, vulcanised 


‘rubber often cracks, and more or less perishes in a few years. It 


may be that when held together and protected from the air, as itis 
in the cable, it may last for say 20 years or more. For damp ~ 
places, vulcanised rubber is indispensable, or some waterproof in- 
sulation. 

Recollecting that all work has to be done with limited means, 
and at some risk, it is very important to have clearly defined what 
wires will pass the insurance companies, and under what circum- 
stances, and at what premiums. 

Here are specimens of wires by two London and two Manchester 
firms :— 


1. Single rubber-covered wires, which appears to me the least 
insulation desirable for wires in casings. 

2. Double rubber-covered wires. 

3. Light vulcanised rubber-covered wires. 


The prices of similar qualities by different makers are much the 
same. But the price of single rubber-covered is 20 per cent. less 
than that of double rubber-covered, and light vulcanised about 40 
per cent. more than double rubber-covered. 

Any of these wires when dry, the insulation per square foot in 
area is very great, and a low insulation means local faults, perhaps 
one local fault which may be a source. of. danger. On the other 
hand, the insulation is very much lowered by damp weather. 

To overhaul an installation so thoroughly as to trace and 
eliminate every slight fault would involve far more labour than is 
ever likely to be taken. Hence the greatest protection, in my 
opinion, is to be obtained by using good material and good work- 
inanship throughout, and not trust to merely insulation tests 
only. 

A bad job may test well, and vice versd. 

It is not fair to demand very high insulation tests for wir2 with- 
out also specifying the quality of insulation. Because a single 
rubber wire, or possibly a wire innocent of India-rubber, may test 
as well as vulcanised wire in dry weather. 

It must also be remembered that although the insulation of the 
bases of the switches and cut-outs is high, yet in the aggregate 
(if the switches, &c., be numerous), they will reduce considerably 
the total insulation. If the test be between the positive and 
negative wires, the lamp fittings will greatly reduce this, so 
also that of the twin wires for the pendants, the insulation of 
which I have known to vary from 120 megohms per mile when 
dry to 48,000 ohms per mile when soaked in water and drained. 

I find the ordinary twin flexible asbestos, covered, to be 10 to 
20 megohms per mile. 

Thus, for testing to be fair, it must be stated how the tests are 
to be made. 

Casings.—The casings are mechanically useful to protect and 
support the wires; they have the disadvantage, putting it from an 
insurance point of view, of concealing it. 

They no doubt assist the insulation. 

‘he space between the grooves has now been reduced to a 
reasonable width, at the same time it seems unreasonable to put 
all qualities of wireon the same footing. It seems to have been 
forgotten, curiously, that when switch wires, say positive, are laid 
on a positive wire and switched off, they become negative. ‘The 
possible current through them is no doubt limited to that which 
would go through the lamps. 

Seeing how much this practice is fullowed, and its convenience, 
itis another argument for the use of good wire, with which under 
such circumstances accidents are hardly conceivable. 

The use of varnishing casing seems very doubtful; if the place 
be not damp it can be of no service; if it be damp then a wire 
that will stand damp ought to be used. 

Non-inflammable paints, to prevent the casing taking fire, seem 
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to me ridiculous. There can be no remote risk of fire in the 
casing, if the work be properly done. 

Of switches very little need be said on the main sections, 
double pole switches are convenient, but on the branches double 
pole switches and double pole cut-outs, by the extra expense and 
complication. they would entail, would more than defeat any 
imaginary advantage urged by their advocates. 

Equity of Rules.—The grievance of ill-framed and conflicting 
fire insurance rules is nt only that they interfere with the carry- 
ing out of the work in the manner best suited to the circumstances, 
but there is difficulty in knowing what is required, by insisting, 
or appearing to insist, on a certain class of material, &c., in one 
ease, and passing very different things in another; there is a 
further difficulty in not knowing what they will pass. 

Those who require the electric light, and know nothing of the 
matter, are still further bewildered, and are apt to accept the 
work which is the least expensive, so that the insurance companies 
defeat the professed object. 

It appears, from some recent correspondence inthe London Times, 
that of 33 offices, ten offices use the Phcenix rules, ten others have 
their own special rules, seven deal with each risk as it arises, six 
use the Institution rules. 

In conclusion, I would most strongly urge that the rules of the 
Institution of Electrical Engineers, with perhaps a few additions, 
be accepted by all the fire insurances. 


ALTERNATING VERSUS CONTINUOUS CURRENTS IN 
RELATION TO THE HUMAN BODY. 


By H. Newman Lawrence, M.1.E.E.,and ArrHur Harriss, M.D. 


Tue present paper is supplementary to a preliminary paper on 
the same subject read before the Institution of Electrical 
Engineers on the 27th March, 1890. 

In that paper it was stated (Soc. Journal, Vol. 86, 1890), that 
“* our experiments have not been made with the powerful currents 
dealt with in electric lighting and distribution of power,” and 
this admission together with the difficulties inseparable from the 
accurate measurement of alternating coil currents are points in 
connection with our paper which have given rise to much dis- 
cussion in the electrical and other journals. 

In the present instance, however, we have endeavoured as far 
as possible to obviate criticism on these grounds. _ 

1. By using currents directly from lighting circuits—both alter- 
nating and continuous. 

2. By using currents directly from a dynamo whose rate of 
alternation could be accurately ascertained. 

3. By using currents of high E.M.F. 

4. By using an instrument for the measurement of alternating 
currents, whose accuracy at the reading of our former paper was 
theoretically questioned by one or two speakers, but. which has 
since been. tested and proved to give correct readings by an 
eminent practical electrician (see page of Soc. Journal, Vol. 86, 
1890), thus confirming the accuracy of the readings formerly 
recorded by the instrument, as well as those which are contained 
in our present paper. ; 

Another practical point to which special attention has been 
given in this paper is that our experiments have been made 
chiefly with the skin in a state of nature, s» that the conditions 
of experiment as nearly as possible resemble those which might 


be expected to exist under accidental circumstances, that is to say: 


under circumstances when contact with the conductors was un- 
expected and therefore unprovided for. é ) 

- With so much brief preface, we proceed to give in detail the 
results of several series of observations made under the conditions 
explained at each step. 


RESISTANCE. 


In dealing with the resistance of the human body many 
difficulties present themselves and render it by no means easy to 
arrive at definite data thereon. ‘lhe complicated structure of the 
body at once prohibits any attempt to regard it as an ordinary 
inanimate conductor. Several methods have been tried or sug- 
gested. The Wheatstone bridge method which we previously 
adopted, was shown to be inaccurate by Mr. Otto I’. Blathy, in 
the Electrician, of April 25th, 1890, and the unsatisfactory nature 
of comparisons made between resistance measurements taken with 
the E.M.F. of a few battery cells and those likely to result from 
the use of an E.M.F., such as is common in light and power cir- 
cuits has been pointed out by several of our critics. ; 

We have, therefore, thought it best to obtain our resistance 

measurements by passing the current direct from a light circuit 
through two or more bodies in series, and then, by noting the 
current strength passed and the E.M.F. used to pass it, to calcu- 
late the resultant resistance. 
- For this purpose we used in the first case dynamo generated 
continuous current taken from the lamp leads at the Institute of 
Medical Electricity, which is supplied by the St. James’sand Pall 
Mall Electric Light Company. Having disconnected a lamp the 
voltage was tested, and found by a Cardew voltineter to be 104. 
We then connected up'two metal electrodes of 45 square centl- 
metres area each, which could be grasped in the hand, putting in 
series therewith only a milliampére meter having 755 ohms resist- 
ance anda key. Two persons joined hands, and each grasped one 
of the electrodes with his free hand. Circuit was then completed 
and the reading taken. 


The results are set forth in the following tables :— 


Taste A.—ReEsISTANCE TO Continuous CURRENT. 


R, of milli- 
Group go Mapai Total R. Bel the! oy pant 

; in M.A. Ginna person. 
1, two persons 104. 75 2) 18.866 "85 6.555 
2 % es 5°75 18.086 aS 8,666 
3 » ” 7°25 14,345 » 6,795 
4 ” » 9:25 11,243 i 5,244 
5 ” is 95 10,947 > 5,096 
6 ” » 8-0 13,000 ty 6,122 
7 »” Vid ad 10-9 10,400 be 4,822 


Average 6,185 ohms. 


In the second case we used a dynamo generated alternating 
current, taken from a Siemens dynamo at the School of Electrical 
Engineering, Hanover Square, which was kindly placed at our 
disposal by the managers (Mr. Wm. Lant Carpenter and Mons. 
Leon Driigman). The arrangements for connection were exactly 
the same as those described above for the continuous current, 
except that groups of four and five persons joined hands instead 
of only two. The same Cardew voltmeter, the same milliampére 
meter, the same electrodes were used. 

The voltage varied from 115 to 137 and the alternations from 
60 to 75 per second. 


TasLy B.—ResIsTANcE TO ALTERNATING CURRENTS. 


E.M.F. | Current | Resultant 

Group. in | Strength | Total R. R. of Gal, | K. of each 
volts. | mm M.A. | | person, 
1, five persons 115 4 | 28,750 755 5,599 
2 Pr 120 5 | 24,000 be 4,649 
3 fF 123 "i 17,571 A 3,363 
4 x 124 | 7 17,714 ae 3,391 
5 ae 124 6 20,666 | ot 3,982 
6, four persons 123 8 15.375 4 2 3,655. 
ff is 137 95 14,421 | PF 3,416 


Average 4,008. 


These observations show results widely differing from those 
obtained by other methods and indicate that while under these 
conditions the R. to the two forms of current more nearly approxi- 
mate to one another, yet that to continuous current is still con- 
siderably greater than that to alternating. It is interesting to 
note that the average R. to alternating current obtained by this 
method closely corresponds to that obtained by Mr. Blathy and 
mentioned in his letter above referred to. He makes it from 4,000 
to 5,000 ohms, and our results show an average of 4,008 ohms. 
We may state then 1n round figures that we find the resistance of 
the human body under the conditions named to continuous current 
to be 15 times that to alternating current. ; 

We next endeavoured to find how far variations of the contact 
area would effect the result and obtained the following readings :— 


TABLE C. 


VARIATIONS IN CURRENT DUE TO ALTERATIONS IN Contact AREA 
(E.M.F. being constant.) 
Continuous dynamo current at 104 volts. 


Total contact area in square 
centimetres. ¢ . 
(Two electrodes, each having same Current strength in milliamperes, 
area, one being grusped in each 
and,) 
wags Sub. 1 sub 2 sub. 3 pub, 4 | Averaze. 
0) \. eee 1 0O- | 100.) 100 | 10-0" |. 10% 
45°0 ... To oe Peltied 20 5°25 70 |. 525 | 619 
22°5 ... tide te vif 6-0 4:75: |. 6°75 ane eel 
-¢| Electrodes held by thumb F Qe : z 
9 0} and finger ouly, 5°75 3°25 40 py. 43 
| 


From this it appears that in round numbers :— 

A reduction iu the cont. area of 50 per cent. reduces the current 
strength by 40 per cent; a reduction in the cont. area of 75 per 
cent. reduces the current strength by 45 per cent. ; a reduction 
in the cont. area of 90 per cent. reduces the current strength by 
60 per cent. 

It is manifest that to arrive at anything like a definite law on 
the subject a great number of readings must be taken, but we 
think the above results torm a useful indication of the important 
bearing contact area has in determining the seriousness, or other- 
wise, of accidents in liyht and power circuits. 


SENSATION. 


In this part of our paper we propose to compare the results 
obtained when electrodes connected respectively with dynamo- 
generated continuous currents and dynamo-generated alternating 
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current are brought into and kept in contact for an appreciable 
time with the human skin in a, natural state, that is to say, In the 
state normal to the person experimented upon at the time of test- 
ing. In order that this series might be complete, it would 
possibly have been better to give barometric, thermometric and 
hygrometric readings, of which we have taken many, but these 
data belong rather to a complicated side issue and do not affect 
the main question, to which this paper must necessarily be 
confined, so we have considered it best to omit them altogether, 
taking it that the subjects experimented on were 1m an average 
condition of health at the time, and that the atmospheric condi- 
tions were more or less like those to be expected in a climate 
similar to that of England. 
The results are tabulated as follows :— 


TasLe D. 


Conditions—Metal handle electrodes grasped in the hands 
(surface area 45 sq. c. each) in connection with dynamo-generated 
continuous current; taken from lamp leads, as before mentioned 
(Table A.), E.M.F. 104 v., by Cardew’s voltmeter. 


Subject. Discomfoit point. Fixation point. 
sea 18 ma. not avy. 
2 15 ina. not any. 
3 20 ma. ax . not any. 
4 eager 33 Beat Why vi. me ... not any. 
5 1 ere Fite i bsh eeate ae ... not any. 
6 | 20 ‘ma. oF ... not any. 
| ( - oe 
| Average 18°3 ma. Average 
| 


i 


In each instance, burning sensation under the electrodes became 
unbearable after about 30 seconds; this was the only objectionable 
feature, though electrolytic action was sufficiently marked to 
induce slight blistering in two of the cases. We haye to call 
special attention to the fact that in no case was muscular fixation, 
or apy sensation approximating thereto, reached with the con- 
tinuous current, nor have we at present any reason to suppose such 
a result possible. 


TABLE E. 


Conditions—Metal handle electrodes grasped in the hands 
(surface area 45 sq. c. each). 

Alternating current from Sieniens’s dynamo. E.M.F. 110 v. by 
Cardew’s voltmeter. No. of alternations per second, 23. 


Current strength. 
Subject. : 

: Discomfort point. Fixation point. 

1 30 ma. Pe (SS Fir, 
e 3.5 5 ae be ee Ome 
3 eet cs “STexeced inst ag ame 
4, Pa aa ER ie cS yO cate 
5 40 Law (2a ess 

Average 3°70 Average 7:10 


“TABLE F, | 


Alternating current from same dynamo as last table. 
Electrodes, as Jast table. 

E.M.F. 85 volts. 

Alternations per second 68. 


Current strength. 


Sub:ects as 
before. 
Discomfort point. Fixation point. 
1 SEPIA) 5 505/005 <xs tdyb sda SeENN Bhs 
2 45 i esta‘ ares SIO ON ee 
@ Shisha Sie ee es Wirth Ua Ls 
4, 4.75 me hoeaee Se pa 875 ,, 
5 425 .,, | not reached at 80 “,, 
Average 419 - Average 7:90 
! bed} | yous *9 C 


——+ — ~— +, 


_ In Table FE, it will be cbserved that the average discoinfort 
point is 3°7, the average point of muscular fixation 7°10. * 

In Table F, the average discomfort point is 4:15, the average 
fixation point 7:90. 

The méan of the two sets being 3 9 for discomfort point, and 75 
for fixation point. 

We wish to differentiate clearly between what we have termed 
discomfort yoint in connection with both varieties of cur- 
rent, and that which we have called the point’of thus¢ular 
Exation, which we have‘only been able to discover in ‘experiments 

ith the ‘alternating curient. “This is’ the more necessary, 


because herein lies one of the great differences in the danger of 
accidental contact with the two systems respectively. 

To put it plainly, we have found no point at which it is impossible 
lo release personal contact with a continuous current cirewt, while 
it is easy with a comparatively low current strength to find a limit 
beyond which it becomes a physical impossibility to disengage onerelf 
from contact with the alternating current circutt. : ; 

A little consideration will show that this cannot be too strongly 
emphasised, for while with the one, personal effort will suffice to 
release the sufferer, with the other the agency of a second person must 
be called into play before the dangerous action of the current can be 
stopped. 

Many of the critics of our former paper appear to have failed to 
recognise this most important distinction, and to have regarded 
muscular fixation as synonymous with discomfort point. 

Tables E and F were constructed from observations made on the 
same patients in the same order with the same machine, though 
with an interval of. two days; in the first table the E.M.F. was 
greater (110 v.) and the rate of alternation less (23 per second) 
than in the second table, when the E.M.F. vas 85 v., while the 
alternations were 68 per second. ; 

In. Table E fixation needed nearly twice as much current 
strength as discomfort, and in ‘Table F the same sort of relation 
obtains, though in the latter instance the alternations were just 
three times as frequent. é : 

During the discussion on the paper at the Electrical Engineers, 
on March 27th, Dr. Harries, in his reply, stated that ‘‘the more 
rapid the alternations the more nearly did the conditions resemble 
those present with continuous current as regards sensation.” 
Putting aside for the moment the difference of E.M.F. in the two 
sets of experiments (25 volts) a comparison of ‘Tables KE F will 
fully bear out this statement, for we find that both average dis- 
comfort points and average fixation points are higher, though 
the alternations are so much more frequent in Table F. 

It may not be out of place here to note that observations made 
with a Wheatstone’s transmitter in another series of experiments, 
at about the same time, showed that a higher rate of alternations, 
with same E.M.F. and current strength, reduced the sensation. .- 

It is conceivable and probable that nerve impulses travel as, 
waves at a given average rate of speed (90 feet per second, Helm- 
holtz). But sensations may follow one another so rapidly and so 
irregularly that one set of waves may impinge upon and modify 
the next preceding set, thus altering the total effect which would 
be produced upon cortical centres by a given number of sensations 
in a given time. 

Alternations may be so rapid and irregular that these conditions 
are present in such wise, that the total effect of a series of shocks 
given at a certain rate of speed is less than the total effect of a 
similar number of shocks given at a lower rate of speed. 

And it is only in this way that we are able to account for the 
power to bear larger current strength at a high rate of alterna- 
tion, i.e., when the rapidity is over 50 or so per second. 


SHocK. 


With continuous current shocks (sudden make or break), from 
dynamo-generated continuous lighting circuit with a current 
strength of 10 to 20 ma., the sensation was that of a sudden 
jerk, followed by feeling of heat at the points of contact 
with the electrodes, increasing until the sensation became un- 
bearable. The make jerk was distinctly more marked and more 
unpleasant than the break jerk, though the latter was followed 
by an increase in the sensation of heat in the neighbourhood of 
the points of contact—the increase persisting for two or more 
seconds after contact was broken. ' 

Shocks of alternating current from Siemens’s dynamo-generated. 
alternating circuit were also taken by the subjects concerned ‘in 
Tables A, B,C, &c. A tingling sensation was telt, which rapidly 
increased to muscular contraction, becoming more and more un- 
pleasant, and accompanied by a sensation of heat in the neighbour- 
hood of the electrodes, though not immediately under the site of 
contact as in the case of the continuous current. 

It was noticed that the maximum effect was not immediately 
felt, an increase being apparent for one or two seconds, the hands 
being still in contact with the electrodes. ‘This effect was most 
apparent with small currents (2 to 3 ma.),. As the current strength 
increased the maximum effect was more rapidly produced. 

When 8 ma. were passed the effect seemed immediate. _Con- 
siderable heating of the parts in contact with the electrodes, and 
of contiguous parts, was noted. on both make and break shocks. 
This continued to invade adjacent parts during the period of con- 
tinued closure of the circuit, and the general effect included 
muscular fixation in most of the subjects experimented on. 3 

In our previous paper we concluded by deducing a danger ratio. 
This showed the danger of serious consequences on contact.with 
the alternating current to be 41°5 times greater than that to con- 
tinuous currents. So high aratio was thought by many to be ex- 
cessive, and the more recent experiments now set forth prove it to 
be so, if we calculate it on exactly the same lines asbefore. -We tind, 
however, that there are other factors which should be included in 
calculating the danger ratio, in addition to those used in the 
former paper, viz, ‘‘ Differences in Resistance and Sensation.” 
The difference in resistance obtained by the method we have now 
adopted and set forth in ‘Tables A and B is 1°5 instead of 8°3, as 
obtained by the former method. The difference in sensation set 
forth in Tables.D and E, on the other hand, is 4°7, or only 0°3.les4 
than that obtained previously... [This would give a danger ratio of 
7:0. Such a ratio, though far below that obtained with small-baty 
tery and coil currents, would be sufticiently ‘serious to demand 
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very careful attention from electrical engineers, if it represented 
the whole state of the case; but it does not (as mentioned above) 
cover the whole ground, for we have also to consider two other 
factors, viz., difference in initial shock and difference in continued 
contact. On these two heads comparative values cannot be given. 
As regards initial shock, in which the time period of contact is a 
minimum, we have made many tests on various individuals, who 
one and all declare that the initial shock of alternating current of 
a certain strength is far worse to bear than the initial shock of 
continuous current of the same strength. This, from the nature 
of the experiments, can only be tested with small currents, and it 
is conceivable that with large currents such marked differences 
may not be observable, the time factor being left out of considera- 
tion. ‘The second, however (continued contact) is a matter of far 
greater importance, as we have already pointed out in discussing 
muscular fixation. The time period of contact being appreciable 
with continuous current, we have no muscular fixation, and the 
subject of accident would be able to release himsclf. On the 
other hand, an appreciable time of contact being made with an 
alternating current circuit, the subject would be absolutely fixed 
in situ until released by extraneous aid, being exposed during the 
whole time to the full effect of the current passing through him. 
Further than this, the act of muscular contraction might, and 
probably would, increase the contact area, and so increase the 
current allowed to pass. 

When, therefore, we take these last-named factors into account, 
it is manifest that the danger ratio of 41°5 to 1, named in our 
former paper, is by no means too high. We do not now name 
another figure, because it appears to us impossible to express in 
terms that could be used for calculation the differences in initial 
shock and in continued contact. 

It may perhaps be expected that we should make some reference 
to the quantity of current which constitutes a fatal dose, but this 
can only be arrived at by careful observation of all the electrical 
conditions prevailing at fatal accidents or executions. 

The difficulty of obtaining such information is generally very 
great as regards accidents, but surely not as regards executions. 
That the authorities in charge of Kemmler’s execution failed to 
take measurements of the E.M.F. and current strength used, is 
almost incredible, and in view of the fact that they possessed so 

excellent an opportunity, such neglect seems quite inexcusible. 
' For some time past, we have been hoping that some information 
in this direction would be forthcoming, but the article by Mr. C. 
Huntley in the Electrical World, reproduced in the ExvecrricaL 
Review for September 5th, 1890, appears to be conclusive, for it 
says, “ No data of either the electrical or mechanical apparatus 
were taken.” 

Mr. Parry in his recent articles in American electrical papers, 
arrives at the conclusion that one ampére is an undoubtedly fatal 
current, provided it actually passes through the victim. This 
estimate we see no reason to differ from, though we hardly think 
sufficient evidence has been obtained on which to base definite 
conclusions. 

We will now briefly summarise our conclusions, and in doing so 
desire to draw attention to the fact that they are based upon certain 
conditions, and, while we believe them to be suffiviently accurate 
and reliable under these conditions, we in no sense claim them as 
true under all conditions. 


CONCLUSIONS. 


A. When the human body, with the skin in its normal un- 
moistened condition, comes into contact for an appreciable time 
with bare metal conductors of a dynamo-generated continuous 
current passing at 100 volts in such a way that the current 
passes from hand to hand, and the total contact area is about 90 
square centimetres. 

1. A current of about 0:016 ampére will pass through it. 

2. This current can be borne without discomfort for 15 to 30 
seconds. 

3. After about 30 seconds unpleasant burning sensations become 
marked and quickly increase. 

4. ‘The subject is perfectly able to release himself at will during 
any portion of the time of contact. 

B. When the human body comes into contact with dynamo- 
generated alternating currents, alternating at about 60 to 70 per 
second under the same conditions as above. 

1. A current of about 0°025 ampére will pass through it. 

2. This current is six times greater than that which produces 
discomfort. 

3. Instantly the subject is fixed by violent muscular contraction 
aud suffers great pain. 

4. 'lhe subject 1s utterly unable to release himself, but remains 
exposed to the full rigour of all the current that may be passing. 

C. When circuit from electric light or power conductors is 
accidentally completed through the human body, the danger of 
serious consequences is many times greater when alternating than 
when continuvus currents are passing at equal voltage, and this 
is still to a Jarye extent true if the voltage of the continuous cur- 
rent be double that of the alternating. 

D, 1. With both forms of current a reduction of contact area 
materially reduces the amount of current strength that pases. — 

2. With the alternating current, if the rate of alternation be 
reduced below 50 per second, the sensations of pain accompanying 
muscular fixation will be increased, while if the 1ate of alterna- 
tion be increased, the pain will be diminished. 

Finally, we would remind those gentlemen who so commonly 
speak as if voltage were the chief or only factor in the danger of 

accidental contact, that current strength is the important item, and 


that according to Ohm’s law current strength is dependent not 
only upon E.M.F., but upon the total resistance in circuit at the 
time of accidental contact. 

To make statements based upon voltage only, such as newspaper 
reports of a recent execution have contained, is not only distinctly 
misleading, but calculated to induce the uninitiated to form 
erroneous conclusions. . 


ON AN ILLUSTRATION OF CONTACT 
PRESENTED BY THE MULTICELLULAR 
METER. 


ELECTRICITY 
ELECTRO- 


By Sir Wu. THomson. 
(Read before Section A, September 4th, 1890.) 


Conract electricity of strong metals absolutely removed from pos- 
sibility vt chemical action is a subject which was formerly much 
discussed, but now the fact of that kind of action is thoroughly 
admitted, and most of the natural history of the subject is pretty 
well known. I have not to-day to add to the knowledge of the 
subject, but merely to remark that it brings out a very curious 
feature in electrostatic instruments, in illustrating its application 
to this instrument of contact electricity. The metals in question 
are brass and aluminium. I am sorry I cannot show you.the in- 
terior of the instrument just now, but a sketch will probably make 
it understood. The instrument consists in a multicellular electro- 
meter. In its working it is a number of cells, as the designation 
indicates, with a needle, or a number of needles, moving under the 
influence of these cells. There are 20 cells, one over the other, and 
we will represent this in section. 


CELLS 


NEEDLES 


There are 10 cells acting on one set of ends and 10 at the other. 


’ The needles are mounted one above the other on a stem, which 


hangs by a fine platino-iridium wire. The principle is simply 
this—the needle is connected through its fine wire with the out- 
side case of the instrument, which 1s one of the metals between 
which the difference of potential has to be measured. ‘The other 
metal is the cells—this pile of cells and the other pile of cells are 
metallically connected. They are insulated from the outer case . 
of the instrument, and we have a binding screw here connected 
metallically with the cells, and insulated from the case of ‘the in- 
strument we have another binding screw. The instrument is 
adapted to measure difference of potential between these two metals. 
It is analogous to the quadrant electrometer with its needles and 
quadrants used as two bodies, the needle connected with the case 
of the instrument. In the quadrant electrometer contact elec- 
tricity was illustrated by making the two pairs of quadrants, say, 
of zinc and copper. I have noted a very different manifestation 
of contact electricity presented by this form of electrometer. Let 
us suppose that the needles and the cells are maintained at a dif- 
ference of potential of, say, 100 volts, this instrument before you 
is adapted to work at potentials of from 60 to 120 volts. If the 
needles were polished aluminium and the cells polished aluminium, 
we should have none of the difference due to contact electricity. 
You yet apparently 100 and ths or 100}, when the needles are 
positive and the cells negative; on the other hand, -when the 
needles are négative and the cells positive, you get 99}, the mean 
being correctly 100 volts. I anticipated this when the instrument 
was first made, but our first trials of all first instruments within 
the year of preparation showed such effect to a degree so little 
that it could barely be perceived. You could barely see 5th of:a 
volt difference. We made more than a year ago a great many 
careful experiments, and never found more than 5th of a volt. 


‘Quite lately my attention was recalled to this by my ‘former 
' assistant, Mr. Rennie, now of the Board of Trade testing laboratory 


which has lately been-established under the superintendence of 
Major Cardew. He found, with a new instrument recently sup- 
plied to that laboratory, a larger difference of «just about the 
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amount we originally expected. I have tried new instruments 
since, and found it much greater than in the earlier trial instru- 
ments. The explanation is, that in the original instruments that 
were made for tria], with pieces of metal that bad been tossed 
about in the laboratory, and with needles and plates unpolished, 
the condition of surface was not such as to give the proper differ- 
ence. But in the finished instruments, with a high polish a 
definite difference of this kind, much greater than in the original 
- trial instruments, was obtained. I received aletter this morning 
from Mr. Rennie about experiments on an electrometer at the 
Board of Trade. : 

In the course of these experiments at the Board of Trade, ex- 
tending over a month or six weeks, and made at frequent in- 
tervals, there were doubled differences amounting frcm ‘5 to ‘6. 
There was evidence of a slight decrease in the error, and it is not 
at all improbable that in time this error may diminish when the 
initial state of polish may have become toned down. I made one 
experiment of that kind, subjecting an instrument, just as it stood, 
both cells and needles, to damping by vapour of water; but the 
result was not to diminish the difference, but rather to augment 
it. But exceedingly little change takes place. The explanation 
is, of course, that polished aluminium is positive to brass, just as 
zine is positive to brass, and the effect is of the same kind as would 
be observed if we had zine needles and copper cells, the form of 
contact electricity with which we are most familiar. Let us sup- 

pose, instead of being connected to a battery, a metallic connection 
' is made between the cells and the needles; then we shall have a 
simple contact difference between aluminium and brass. A direct 
experiment on the force due to that would show no result. Let 
us say 3-volt is the difference. : 

The force due to this difference when the terminals are metalli- 
cally connected bears to the force due to it, when a difference of 
100 volts is maintained between them, the ratio of (4)? to 
(100 + 2)? — 100”, or, approximately, 1 to 800. 


SECONDARY CELLS. 
By W. J. S. BarsBer STARKEY. 
(Read before Section G, September 8th, 1890.) 


" I sHaut only try to give a few of my personal experiences with 
secondary cells without attempting to go into their theory or 
construction, and I do this more in the hope that it may lead to 
some interesting discussion, than for any value which may be 
attached to my experiences. Soon after the introduction of M. 
Faure’s cells into this country I was fortunate enough to become 
possessed of one, which for a time gave excellent results, but itso 
happened I had to go away from home for six months, and on my 
return I found the cell would no longer work satisfactorily, and 
had become very inefficient. 
To find out the cause of this I removed the plates from their 
' felt envelopes, and found that they were partially covered with a 
white hard sulphate of lead, which I was unable again to reduce ; 
I also found that it had eaten into the supporting plates, and that 
there was a thin film of white sulphate between these plates and 
the active materia], which practically acted as a non-conductor. 
This seemed to me such a serious defect that I determined if 
possible to find out a remedy, and, after numberless ineffectual 
attempts, I at last found out that if a small quantity of carbonate 
of soda was added to the dilute acid, it not only allowed the 
existing sulphate to be again reduced, but it also prevented the 
formation in future of the hard white intractable sulphate, even 
if the cells were allowed to stand idle for any length of time. 
I have allowed plates to remain idle in this solution for 
more than 18 months, without the slightest trace of white 
sulphate appearing, Five years ago next Christmas, a small 
installation consisting of twenty-two E.P.S. 350 ampére-hour 
cells was fitted up for me, and it so happened that the dilute 
acid was by mistake put into the accumulators a considerable 
time before the engine was ready to run, by which time the 
_ plates showed signs of sulphating, and as I-had only a small cur- 
rent of 10 ampéres at my disposal, I was not able again to bring 
the plates to their proper state, and the sulphating became worse 
and worse, till all the plates presented a dull grey appearance. I 
_ Showed them to several electrical experts, and the opinion was 
that they were ruined, and the only suggestion was that I should 
passa heavy current for a long time through the cells. This I 
- was unable to do with the power at my disposal, but I passed a 
current of 10 ampéres continuously through them fora week with- 
out the slightest apparent results. Seeing this treatment was 
_ hopeless, I then dete: mined to try the carbonate of soda which I 
had “ised on a small scale some years previously on the Faure 
cell. I was.told that I should probably ruin the cells, so I began 
cautiously. Into one cell out. of the twenty-two I put a small 
quantity of carbonate of soda (ordinary washing soda), and I then 
went on charging as before, and before many hours had 
elapsed I was delighted to see that the plates in the 
cell, to which carbonate of soda had been added, were be- 
ginning to assume their proper appearance, the positive plates 
becoming a very dark brown peroxide, and the negative plates a 
clear metallic lead, which was a great contrast to the uniform 
dull grey appearance of all the plates in the other cells. 
as I was convinced that the treatment with carbonate of soda was 
satisfactory, I added it to all the other cells, with the result that 
. in ashort time every trace of the formerly intractable white sul- 
phate disappeared, and the cells presented a beautiful appearance. 
It is now nearly five years since the cells were thus treated, and 


As soon . 


they have never since shcwn signs of sulphating, and are appa- 
rently in as good condition now as when new. I was so much 
impressed with the use cf carbonate of soda to prevent sulphating 
of the plates, that I brought the matter before Mr. Preece, and he 
very kindly came to look at the cells, and afterwards carried out a 
most careful series of experiments to determine the value or other- 
wise of using sulphate of soda in secondary cells. The results of 
these experiments are, I believe, well known, and have been pub- 
lished, and the exact amount of carbonate of soda which it is 
desirable to use has been determined : it is only necessary to use a 
very small quantity to effect the desired purpose. If much is 
used it is of no advantage, and may tend to cause scaling 
of the plates. Now that it is no longer necessary to pass 
a heavy current through cells, to prevent sulphating, it 
appears to me that it would be much more satisfactory to 
use larger cells for stationary work, and both charge and 
discharge them at a considerably lower rate than at present 
recommended, thereby enormously increasing the life and 
efficiency of the cells, and leaving a large surplus of energy in case 
of emergency. My own cells have been treated in this way, and I 
cannot see that they have in any way deteriorated after nearly five 
years’ use. If the plates are kept free from sulphate, they may be 
bent to a considerable extent without suffering any damage, and if 
the grids are made of pure soft lead they may be readily straightened 
again. Certainly my experience leads me to recommend the use 
of soft lead grids in preference to those of a hard and brittle alloy. 
I consider that burning the lugs together is the most satisfactory 
way of connecting up the cells, but if brass screws and nuts are 
used they can be greatly protected by pressing some lead foil over 
and around them, this will keep off any acid spray which might 
reach them while the celis are being charged, and should any of 
the brass connections become corroded, I have found that they can 
be effectually cleaned without trouble by immersing them for a 
time in a solution of carbonate of soda, and then washing them 
thoroughly in pure water. If it is desired to use separators 
between the plates, a very simple and cheap way to make them is 
to use perforated porous paper which has been saturated in melted 
paraffin wax, this stands well in dilute acid, and I have some 
which have been in use for several years. 

Although secondary batteries are now undoubtedly very efficient 
when carefully used for stationary purposes, it appears to me that’ 
as at present constructed they will not stand for any long period 


_the wear and tear, shaking and washing of the liquid against the 


active material to which they must be subjected when used for 
traction purposes; at least such is the impression left on my 
mind after inspecting cells which have been used for even a short 


_time; some of the plates generally soon show signs of buckling, 


and the bottoms of the cells became covered with disintegrated 
particles of the active material, which forms a sort of mud. 
I have endeavoured to overcome these defects by packing the 
plates ina solid though porous mass of plaster of Paris mixed 
with sawdust, and for three months a battery of 96 cells thus 
prepared was successfully running a tramcar at Canning Town and 
doing the same work as the other cars, however, at the end of this 
time the management passed into other hands, and I hear that 
the cells have been taken to pieces, as they were not giving satis- 
faction, so for the present this experiment has come to an end, 
and is apparently a failure, but I have not given up hopes that 
some modification of this plan may be successful, as for a time the 
working was very satisfactory. ‘I'he proportion of plaster of Paris 
used in this experiment was two of plaster of Paris to one of saw- 
dust, but I think the plaster of Paris was not pure, and its proportion 
was too great. I am now using a set of 22 Elwell-Parker cells, in 
which the proportion is 24 of sawdust to 1 of plaster of Paris. 
The way I prepare the cells is to mix the plaster of Paris and 
sawdust intimately together in a dry state, and fill in the spaces 
between the plates with this mixture. I then pour in gently some 
dilute sulphuric acid to which a little carbonate of soda has been 
added, when the whole sets into a compact porous mass. After a 
time I pour in the electrolyte till it stands above the level of the 
tops of the plates, and it will be found that the cells will contain 
nearly as much liquid as if no porous material were used. 

Last autumn I used a set of these cells in conjunction with a 
turbine and dynamo, and although they were last charged in 
November, I found on my return this year in June that they still 
retained the charge well after seven months’ rest, and burnt the 
lamps brightly, the E.M.F. of each cell being just under 2 volts. 
Although in my experiments I have used plaster of Paris to insu- 
late the particles of sawdust from each other, and to give stability 
to the porous mass, I have tried many other substances, both 
soluble and insoluble, mixed with it, but sawdust appears to act 
as well as anything which I have yet tried, and it has the 
advantage of being cheap, and easily procurable. ‘This method 
of treating the cells would appear to be of no advantage in 
stationary work for eJectric lighting purposes, and would indeed 
be a distinct disadvantage, as owing to the want of free circulation 
of the liquid, the E.M.F. falls inore rapidly under a long-con- 
tinued heavy discharge, but it immediately recovers with » short 
interval of rest, aud, in practice, these intervals are constantly 
occurring in electric traction, when the car stops to, take up and 
set down passengers, and with cells treated in this way the vibra- 
tion and shaking of the car is a positive advantage, as it facilitates 
the circulation of the electrolyte, and tends to liberate any 
occluded gases. The defect of this arrangement would appear to 
be that it must hinder the free circulation of the liquid and also 
add to the internal resistance of the cell, whilst, on the other 
hand, it prevents the plates from buckling, retains the active 
material tirmly in its place, preserves the plates from injury, and 
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makes the cell very portable. I have ventured to mention this 
crude experiment in the hope that it may induce someone to 
produce a thoroughly practical cell for traction purposes which 
will stand rough usage and be free from the defects which at pre- 
sent exist. 

As regards the use of carbonate of soda in secondary cells, a 
case has just been brought to my notice which appears worthy of 
mention. Iam told that at the Central News office, Ludgate Hill, 
28 L. 13 cells had been lying dry and idle for upwards of two years, 
and each plate was encrusted with hard white sulphate: with 
ordinary dilute sulphuric acid and a Charging current of 10 to 15 
ampéres, no difference was seen after two charges of eight hours 
per day; after adding about half a pint of strong carbonate of 
soda solution to the dilute sulphuric acid in the cells and doing 
the same electrical work as before, the plates were observed to 
change colour in afew hours, and in a few days each of the cells 
presented a beautiful appearance, not a single plate buckled, and 
Tam told that the battery is working perfectly now. This entirely 
confirms my experience. After plates have been brought to a 
good condition by the use of carbonate of soda, the ordinary dilute 
sulphuric acid may be substituted for the mixed electrolyte if 
the cells are to be used for continuous work ; but I believe a small 
amount of sodium salt is always beneficial; it, however, only 
becomes a necessity where cells have to stand idle for long 
periods. 


ON THE CHARACTER OF STEEL USED FOR 
: PERMANENT MAGNETS. 


By W. H. Preece, F.R.S. 
(Read before Section A, September 9th, 1890.) 


In the discussion which followed the reading of Dr. John Hop- 
kinson’s Presidential address to the Institution of Electrical Engi- 
neers, I took the opportunity to point out that the quality of 
magnetic steel in Eayvland had deteriorated, and that it was not 
to be compared with that produced in France in 1881. This state- 
ment was questioned at the time, and I determined to make an 
exhaustive test of the various steels that are now in the market. 
Specimens were therefore obtained from the leading firms in 
Sheffield, viz., Messrs. Joseph Ashforth and Company, Messrs. 
Saunderson Bros. & Co., Messrs. Thos. Jowitt and Sons, Messrs. 
Vickers, Sons & Co., and Mr. G. P. Wall, and also from the follow- 
ing manufacturers in France: M. Marchal and M. Clemandot. 
Mr. Webb, of Crewe, also gave me some samples of the steel used 
in those works. 
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MAGNETOMETER. 


The magnetometric method has been followed throughout 
this enquiry. Square bars, approximately 10 cm. long and 
1 sq. cm. in section, were chosen as test pieces in preference to the 
long wires, ellipsoids, or other special forms of magnet usually em- 
ployed in very accurate investigations. These bars are comparable 
in dimensions with the magnets actually employed for telegraphic 
purposes ; they are very convenient for use with the magneto- 
meter, they can be kept in a relatively small compass for 
periodical testing, and they enable us to compare the magnetic 
qualities of different steels with very great accuracy. Although 
they can only be regarded as approximately solenoidal, and 
are much too short for theoretical exactness, yet it is be- 
lieved that the values of the induction, intensity of mag- 


netisation, and specific magnetism, calculated from the mag- 
netic moments of the various specimens, are sufficiently accurate to 
be of scientific interest. In order to facilitate calculation, it 
was desirable that the bars should be exactly 10 cm. long. by 
1 sq. em. in section, but it was found that the specimens received 
could not be worked to this siz>. I have therefore determined 
their dimensions and weights by careful measurements, and have 
given the details in the subjoined tables. 

All the English specimens were carefully and uniformly 
tempered in water in accordance with our usual practice. Of the 
four magnets made of Allevard steel two were tempered in water, 
and two in mercury. The Clemandot compressed steel and the 
Marchal maguets were already tempered and maynetised when 
received from Paris. 

For magnetising the bars a powerful electromagnet (of a form 
suggested by Prof. Perry) was employed (fiz. 1). 

‘The coil of the electro-maynetis wound with 136 tucns of *598 e. m. 
copper wire, the length of the coil between the cheeks being 
93cm. The soft iron core is 10 cm. long and 8 em. in diameter, 
und the pole-pieces are 11°56 cm. long and 3 cm. square. ‘lhe upper 


‘pole-piece (which may be removed and replaced by one of a form 


suitable for maximum induction experiments) is furnished with a 
thumb-screw and a small movable block, so that the bars to be 
magnetised may be clamped in position, care being taken that 
their ends make perfect contact with the pole-pieces. 

In the first series of experiments the magnetisiag current 
employed was 100 ampéres (13,600 ampére-turas), and it wa3 kept 
on for 30 seconds for each bar. 

In the second series the cucrent was increased to 325 ampéces 
(44,209 ampére-turns), and kept on for three seconds in each case. 
Generally speaking this increased current did not increase the 
permanent magnetisation of the bars; but, on the contrary, the 
magnetisation was, in most cases, apparently slightly less than it 
was after magnetisation with 100 ampéres three months previously. 
‘he magnetisation of the Clemandot and Marchal magnets wa3, 
however, considerably increased by the same treatment, as will be 
seen from the tabulated result of the experiments. 

The magnetometer employed is simply a Thomson mirror, suit- 
ably mounted with levelling screws, and placed over the centee of 
a millimetre scale two metres long. The scale for reading the 
deflections is of the usual straight kind with central zero, and is 
placed at a constant distance of 100 cm. from the mirror. The mag- 
nets were, in most cases, tested with theic centres at distances of 
100 and 75cms. from the mirror,and the mean of readings on either 
side of zero in each position was taken. The moments have been 
H(r? — 12)2 
2 r 
the distance of the magnet from the mirror, and J half the length 
of magnet (= 5 cms. very nearly). 

The maximum value of 2 @ being only about 4°, tan. @ has been 


tan. 20 
taken as equal to —, — - 


calculated from the formula: mw = tan. @; r being 


il 


A 


MAGNETISING HE LECTROMAGNET. 


The value of m for the room ia the General Post Office in which 
the tirst series of experiments were made was determined both by 
the coil method and by the method of vibrations. 

1. Experiments with a coil of 18 turns, and a mean radius of 
(15°6) cus. :— 


Distance r 
Date. Curren’. | i a ) ripe, Tan.@ | 4H. valae vl 
| mirror, | ‘ 
Almpéres, min. mm. | 
Jing 12th oe se ‘5 ——-|:1,000 | 21:01 | 01047 | -1263 | | 
9s 1s ve |  *68 | GOO | 96-14 | -04808 | -1275.| | 
3 15th 5 1,000 | 20:93  °01046 | -1269 | | *1276 
5 ae eee “47 750 | 44°79 | 0224 | +1285 | | 
a) errs ‘At | 600 | 79°53 | ‘03965 | 1282 | J 
| } { 
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Taare I. 


Resuuts oF EXPERIMENTS FOR DETERMINING THE Magnetic Moments, &c., or Various Kinps oF STEEL. 
First Series.—June, 1890. 


Mea in- 
No. ae Ake duction of 
x i i M 2, Ate Specific | Intensity and . : ; 
manntacturex: spect: Weight. of poles. Length, | Volume, moment LIENS. sation () qr). cn fe pepe 
ol steel, 
Regt en Grammes. Sq. cm. em. enb. em, _ 
Wall 1 67:279 “8503 10°025 | 8°525 | 985°4 | 14°65 1156 1452 

2 67:°235 *8513 10 04 8°547 | 962°0 | 14:31 112°6 1414 : Paves : 

8.) 66-262 |, 9446 | 10-02" |°8-463.11032°8 | 15°59'| 1208 | 1517(| 1°24 | SteelsRies se 
4. 66 648 *8487 10°01 8:496 |1158°5 | 17°38 136°4 1/3 

Ashforth 1 75'228 "9295 10:00 9°295 |1880°5 | 18°35 148°5 1866 

2 76'265 "9436 10:00 9°436 |1274°5 | 16°71 135°1 1697 1710 

3 75'870 ‘9365 | 10:00 9°365 |1101°5 | 14:52 1176 1478 

4 76:247 9398 10:03 9'426 |1848°8 | 17:69 143-1 1798 

Saunderson ... 1 77962 °9712 10:04 9°750 |1258:4 | 16:14 129'1 1622- 
; .2 77:800 | -9749 10:03 | 9°770 |1051°0 | 1351 107°6 1351 1444, (| Onespecimen split slight- 

3 | 76-955 | -9645 | 10°03 | 9-674 |1048-7 | 1363 | 1084 | 1362 "(| ly in tempering. 

4 77:145 ‘9634 10°03 9°662 |1107°8 | 14°36 1147 1441 

Jowitt... ik 73°928 ‘9186 10:04 9:222 | 972-0 | 13°15 105:4 13824 > | 

2 74120 "9249 10:03 9°276 |13803°7 | 17°59 1405 — 1766 15; 

3 72°058 *8995 10-03 9°022 |1010°8 | 14°03 112.0 1407 ( ee 

A 73°840 "9214 10:03 9°241 |1170°9 | 15°86 126°7 1592 

Vickers 1 68°631.| °8811 10°04 | 8846 | 792°1 | 11°54 89°54 | 1125 ( One specimen failed to 

2 70'043 | °9010 10°03 | 9°087 | 93849 | 13:35 | 103°5 1300 1158 stand tempering, one 

3 | 66-651 | -8589 | 1002 | 8606 | 7187] 1078 | 83-52! 1049) (| slightly split. 

Crewe “rivet steel ”’ 1 75°751 ‘9731 9:98 9°711 | 149-6 igi 15°40 | 193°5 

2 75 820 *9790 9:97 9 760 | 162°3 2°14 16:63 | 208°9 ; 

8 | 75953 9795-997 9706 1496 | 198) 1541 | 1986 ie 

4 77°210 "9909 10:00 9-909 99°88} 1:29 10°08 | 126°6_ 

Crewe “spring steel” | 1 | 75012) 9763 | 1002 | 9°783 10933 | 14:58 | 111-7 | 1404 Cee specimens failed’ to 

2 | 76-086 | -9837 | 10-02 | 9857 |1039-0| 13:65 | 105-4 | 13245| 1364)) stand tempering; other 

| ( two badly split. 
| | (| These bars are of com- 
Clemandot ci 7518 | — 9:90 | 9-914 | 8729 | 1098 88-07] 1106) | pressed steel, tempered 

3 80°208 —# 9°98 {10°03 | 956°9 | 11:93 95°41 | 1199 | | maker ; they are rather 

4 | 79:94 ae 9-96 | 9993 |1127-1 | 1410) 1128 | 14171 mg roagahy: Hace. 

5 | sos42| — 9°97 |10:07  |1010°8 | 1255 | 100-4 iL | | set pe ae a 

6 | 79-958 = 9:96 | 9995 |1284- 3° OO Oe eae 

dD 4 9 95 1284 1 16 06 128 i) 1614 | determined. Tested as 
| L| received from Paris. 

B7 80322 = 9°88. |10°04 | 741-2 | 9227) 73:83 928 928 { Ca but wntem- 
rea. 
Marchal 1 | 78478 -9917 | 10-00 | 9°917 |1750°7 | 2231 | 1765 | 2218) 

2 80°253 | 1:011 10:00 (10°106 (1556 19°39 | 154-0 1934: | Tempered and magnet- 
iam 8S) 79°380 | 1:014 | 10:00 |10:136 |1372 17:28 135 4 1701 | 1839 ised by the maker. 
|. nom 79540 | 1:00l | 10:00 |LO-OL |1645 20°68 | 1643 2065 Tested as received from 

5 78:260 “9992 10:00 "| -9:992 |1200°5 | 15°34 1201 1510 Paris. 

6 79°488 | 1:0006 10:00 |10:006 |1279°8 | 16:10 127°9 1607 } 

“ Allevard” ... 1 | 79:900| -9996 | 9:86 | 9856 | 878-9 1100| 8917] 1120) | 

2 | 80-415 | 10064 | 9:87 | 9-934 j1199-4 | 1492 | 120-7 | 15175) 1518 | Tempered in merenry, 

8 | 79600) -9944 | 9:89 | 9-835-/14805 | 1860) 1505 | 1892) 

4 | 79-765 | 1-0054 | 9:90. | 9-954 |1188-6 | 1427 | 1144 | 14975| 1664 | Tempered in water. 

2s Experiments with glass hard magnetised wires.—x calcu- 
: gels aa 8arrKxk 1 Distanect- yregeiony Mean 
lated from the f Ja. w? = PS ict Current} ot coil ade Tan. 0 R 
ee sie had Tt? (r? — /’)” tan 8. ue nee ue Pinas “thon, = re a 
4 ; mm. mm. ; 
Moment cine at Aug. 23... ...{ “48 | 1,000 | 2009 | -010045 | :1269 
June 15th. | inertia | r. | Defect.) Tan. g | vibra. | H. Mean. 93 RO Oe Ra. 750 | 44°37 | *022185 | °1297 l 12 
K. tion, T. » 24-465], | 42°70 | -021950,| Bema ee 
| se et - or ae. yeaa ” /-41-86 | 02093. | -1287 |) 
: ; Min. Mm. Secs. 
No. 1 wire..| 5°6421 | 400 | 17°58 | ‘00879 | 7075 | :1278 yy 
| 5 ) | Taking the strongest magnets of each group in the second series 
25) Syret oo OES y» | 12:14 |006069 | 8462 | 1278 | + 1:277 of experiments, and arranging them in order, we have— 
: e Induction. 
3, .| 5074 | . | vr4s booszss | 7-062 | -1276 | MarcnaliNoeie:. 20 ome Jha eee 
Clemandot, No.1 ... ee es s.. 2,862 
Fries = as oo > Ree a) : a « Allevard,”’ No. 3 (water tempered .. ~=1;879 
The values of # thus obtained, although agreeing closely with Ashforth, No. 4 cr Ad; 3 sce els 
each other, beiag surprisingly low, the same wire magnets were Jowitt, No. 2 bigs se iv eS 746 
taken to aspot 4 or 5 miles from the G.P.O., and it was then Wall, No. 4 ... Re a xf ... 1,689 
found that their periods of vibration were reduced respectively to Saunderson, No, 1 ... oe eA sesh 1,610 
5 99, 7°14, and 5°95 seconds, making H about ‘1782, and showing “ Allevard,”’ No, 2 (mercury tempered)... 1,528 
that the previous determinations were fairly accurate. Crewe “spring,” No. 1 ae ne ... —-1,436 
During the second series of experiments the following values of Vickers, No, 2 avs 3 ee A fae 2 6 
H were obtained by the coil method :— Crewe “rivet,” No. 3 mae 9% Pee eh’ 
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Tas_e II. 


Resuuts oF EXPERIMENTS FOR Determining THE MaGnetic Moments, &c., oF VARious Kinps or STEEL. 


Second Series—August, 1890. 


No | | Specific | Intensity -Induction “ea 
N ; b : specimens " 
fobnalceva af Spel Weight. nut poles. | Length. eae: Breen ri niet aan (1) @ ie made trom mop tn 
| | ot stéel. 
— = = a= _—-s os, | he 2 lls 32 — - _ a 
Gram Mex, | Sq. em. em. — |eub. em. | 
Wall ... 67°279 "S508 10025 | 8525 |1003°5 | 14°91 117°7 1479 » | 
| 2 | 67-285 | 85138-1004 | 8547 | 946-4 1408 1107 | q391/) |. 
3 | 66252) -8446  10-:U2 | 8-463 1022 | 15-42] 1207 | 1517(| 1519 
4 | 66648 | 8487 10:01 | 8496 1142 | 1713 | 1344 | 1689) 
| 
| | s 
Ashforth 1 | 75228 | :9295 | 1000 | 9:295 |1258 | 1672 | 1353 | 17007! 
2 | 76265 | :9436 | 10:00 | 9436 [1264 | 1657) 133-9 |-j682/| __ 
3 | 75870) -9365 | 10:00 | 9365 1103 | 1454 |131-9..|.-y@57¢|.2794 
4 | 76247 | -9398 | 10:03 | 9-426 |13345 | -17°50'| <T41°6 oe vid 
Saunderson 1 77962 | -9712 | 10:04 | 9750 |1249 | 16°02 | 1281 1610 
2_| 77°800| -9740 | 10:03 | 9770 |1054 | 13°65 | 107-°9-|> 1356/1. | | 
3 | 76°955'| :9645 | 10:03 | 9-674 |1036 | 13:46 |- 1071 | y346¢¢ | 1439 | 
4 77145 | -9634 10:03 | 9°662 |1099 | 1424 | -113°7 1429 
Jowitt... 1 73928 | -9186 1004 | 9-222 | 968 | 1309 | 1049 | 4319 | 
2 | 74120 | -9249 | 10:03 | 9-276 [1288 .| 17°35 | 1388 | 1745 me | 
3 | 72°058| -8995 | 10:03 | 9-022 | 998 | 1385) 1106 | 4399¢| 1503 | 
4 73840 | -9214 10:03 | 9-241 |1147 | 15°53 | 124-1 1560) | | 
Vickers 1 | 68630 | -8811 10°04 | 8846 | 815 | 1188) 92:12] 41585) 
2 | 70043 | -9010 | 1003 | 9:037 | 933 | 13:32 | 1032 | j997¢| qa74 | : 
3 | 66651 | -8589 | 10:02 | 8606 | 730 | 10%5| 8482 | 1066 5) | 
| | | 
(Crewe “rivet steel”) 1 75°751 | ‘9731 9°98 | 9711 | 157 2072) 1616| 203>/| 
2 | 75820} -9790 9:97 | 9°760 | 151 1991) 15°47 |. 154(| 
3 | 75553 | -9736 | 9-97 | 9°706 | 1675 | 2217; 17:26| 17(¢| 1866 
4 | 77210 | 9909 10:00 | 9:909 | 1045 | 1°353/ 10-84 oe) 
Crewe “spring steel” 1, 75°012 | :9763 | 10:02 | 9783 |1118°5 | 1491 | 1143 1436 ) 
2 | 76086 | ‘9837 | 10-02 | 9857 |1056 | 1388) 1071 | 13465| 1891 
| | 
Clemandot ie eere51s 9) 990 | 9914 |1864 | 23-44) 1880 | o362 [+ Sanaa aha 
oy) 80°335 a 9:95 10°04 1797°5 | 22°37 179:0 ead j Mean induction increased 
3 | 80208 — 9-98 |10°03 |1783 | 22°22 | 177-3 | 99341 | | by 103 per cent. over 
| 4 | 7994 a 9:96 | 9993 [1786 | 22:34) 178-7 | 9045 ¢| 2265 its original value by 
5 | 80542 ‘Z 997 |L0:07 1738 | 21°58) 1726 | 9169] | remagnetisation in our 
LG 958) 996 | 9995 1853 | 2317) 185-4 | 9399 | | coll. 
B7 | 80322 of 988 1004 1065 | 13°26 | 1061 1333. | 1333 | fs _ 
Marichal _... 1. | 78478 | -9917 | 1000 | 9°917 |1671°5 | 2130} 1685 | 2118) | 
: 2 | 80253 | 1-011 1000 (10°106 1495 | 18°63 | 148-0 | 1859 | | 
3 | 79380 | 1-014 | 10:00 [10186 1304 | 1643] 1286 | 1616!) __.. | OF: 
* 4 79540 | 1-001 | 10:00 10°01 1565 19°68 | 156°3 19¢4' 1758 | Before re-magnetisation. 
5 | 78260| -9992 1000 9992 1185 | 1450 | 1136 | 497 | | 
6 79488 | 1:0006 1000 |10006 1246 | 15°68) 1yv45 1565 J | 
Marchal ae 78'478 | 9917 10:00 9917 2237 | 28:50] 225:6 | 2835) | 
| 2 80 253 1011 10 00 |L0'106 2221 27°67 219'8 2761 | _ After remagnetisation. 
3 79 380 | 1:014 | 10°00 L0"136 1842 23°20 | 181°7 2283 | s A Mean induction §in- 
4 | 79540] 1-001 | 1000 {1001 |2147 | 26:99 | 214-5 | 9695 ¢| 254 creased by 38 per cent. 
5 78 260 | -9992 10:00 | 9992 |1845 | 2357 | 1846 2320 | ( over its original value. 
6 | 79488  1-:0006 1000 10-006 |1868 | 23°50 | 186-7 | 2346) x! 
« Allevard” ... | 1 | 79900 | -9994 986 | 9856 | 865 | 1083] 987-76) 1103 ‘ 
2 | 80-415 | 11-0064 987 9934 1208 15:02 | 121-6 1528 { goto 
| 8 | 79°600| -9944 | 9:89 | 9835 1471 | 1848 | 1495 | 1879) 
4 | 79765 | 10054 990 9954 1142 | 14°31 | 114-7 | q44n5| 1660 


If we take the mean induction of the magnets of each group, 
which is probably a fairer method of comparison, we obtain a 


slightly different order, viz. : 


Mean Induction. 


mode of tempering—most probably the latter. The Clemandot 


shyi 


compressed steel magnets, too, which were very poor when first 


tested, had their mean in 


tisation. 


‘ In view of the results of these experiments, I purpose to inves- 
tigate further the methods of tempering magnet steel. It is pretty 
clear there is room for improvement in our present practice. 

I am indebted to M. Trotin, of the French Telegraphic Adminis- 
tration, for having kindly procured the French specimens for me. 
The induction in these short straight bars is comparatively low, 


duction more than doubled by re-magne- 


Marchal re 2,540 
Clemandot ae 2,265 
Ashforth , a 1,704 
Allevard (water tempered) 1,660 
Wallis, x? On ¥ 1,519 
Jowitt 1,503 
Saunderson 1,435 
Crewe “spring” ...... 1,391 
Allevard (mercury tempered) 1,315 
Vickers ens pe: _ 1,174 
Crewe “rivet” 186°6 


The marked superiority of the Marchal magnets over those made 
of English steel is evidently not due to the method of magnetisa- 
tion adopted by the maker, since their mean induction was in- 
creased by 38 per cent., and their magnetisation rendered wore 
uniform by re-magnetisation in our coil. Their greater strength 

_ must therefore be due either to the quality of the steel, or to the 


because we measure only the lines (Maxwell’s B) that radiate 
from the ends. Prof, Perry has succeeded in getting as much as 
12,700, with Jowitt steel, through the middle of a magnet of.a 
special horseshoe form. It ought, apparently, to be possible to get 
about 20,000 with the best French steel. 

[ happen to have in my possession two small horseshoe magnets 
of Allevard steel which were made for Mr. H,,Edmunds, and mag- 
netised in Paris in 1881. The induction of gne is nuw 3,287°3, and 
of the other 3,552'5. They have never been touched since 1881 
The retentiveness is therefore very good. 

All these measurements have been made with great patience and 
skill by Mr. Henry Hartnell. 
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ON ANTI-EFFECTIVE COPPER IN PARALLEL CON- 
DUCTORS OR IN COILED CONDUCTORS FOR ALTER- 
NATE CURRENTS. 


By Sir Wu. THomson. 


(Read Before Section A, Seztember 5th, 1890.) - 


1. Iris known that by making the conductors of a circuit too 
thick, we do not get the advantage of the whole conductivity of 
the metal—copper, let us say—for alternate currents. When the 
conductor is too thick, we have in part of it comparatively 
ineffective copper present; but, so far as I know, it has generally 
been supposed that, the thicker the conductor, the greater will be 
its whole effective conductance, and that thickening it too much can 
never do worse than add comparatively ineffective copper to that 
which is most effective in conveying the current. It might, how- 
ever, be expected that we could get a positive augmentation of 
the effective ohmic resistance, because we know that the presence 
of copper in the neighbourhood of a circuit carrying alternate 
currents, causes a virtual increase of the apparent ohmic 
resistance of the circuit, in virtue of the heat generated 
by the currents induced in it. May it not be that, anti- 
effective influence, such as is thus produced by copper not forming 
part of the circuit, can be produced by copper actually in the 
circuit if the conductor be too thick? Examining the question 
mathematically, I find that it must be answered in the affirmative, 
and that great augmentation of the effective ohmic resistance is 
actually produced if the conductor be too thick ; especially in coils 
consisting of several layers of wire laid over one another in series 
around a cylindric or flat core (as in various forms of trans- 
formers). 


ZEZZELE. ZZ ZL ELLIE EDIE ID ET DELETES 


ZZ. 2777 
Zz Rote the eel IE TTT EIDE. ETE DTI! 


ZZ LPF LIEPBEIZIPZ: 


Fig. 1. 


2. Fig. 1 may be imagined to represent the secondary coil of a 
transformer consisting of solid square copper wire in three 
layers. For simplicity, we suppore the axial length to be 
infinitely great, and straight; but the uniformity which this 
involves, and a close practical application to its simplicity 
is realised in that excellent form of transformer which consists of 
a toroidal iron core completely covered by primary and secondary 
wires laid on ‘toroidal surfaces. ‘To simplify the mathematical 
work, I suppose the whole thickness of the three layers tu be small 
in comparison with the greatest radius cf curvature of the 
circular or flat cylindric surface on which the wire is wcund, 
but if it is not so the solution is easily obtained, for the 
case of circular cylinders, in terms of the fourier-Bessel func- 
tions. It is of no consequence for our present question what 
there Le inside of coil No. 3, and if we please we may imagine 
there to be nothing but air; the drawing, however, indicates 
an iron core and space which might be occupied by the 
primary coil, if a transformer is the subject; or our coil, 
A, A, A, A, may be the primary coil of a transformer with 
secondary coil and core inside it, and the alternate current 
maintained in it by an external electromotive agent acting 
in an are between its ends outside. Our present results are 
applicable to all these varieties of cases indifferently, all that is 
essential being that the total quantity of current be given at each 
instant, and be uniform throughout the whole length of the coiled 
conductor. 

3. This last condition is secured by perfectness of insulation 
between all contiguous turns of the coil, unless we were consider- 
ing so enormously long a coil that the quantity of electricity 
required for the essential changes of static electrification would 
be sensible as constituting dratts from, or contributions to, the 
current in the coil. Th2 consideration of static electrification 
involved in the maintenance of alternate currents through 
a coil’ such as that represented in fig. 1, is exceedingly 
curious and interesting; but we do nut enter on it at 
present at all, as in all practical cases the quantities concerned are 
quite infinitesimal in comparison with the whole quantity flowing 
in one direction or the other in the half period. 

4. In the drawing, the section of the wires is represented as 
square, but this is not essential, and in practice a flat rectangular 


ribbon would, no doubt, for some dimensions of coils, be preferable. 
I assume the thickness of the insulation between the successive 
squares or rectangles in each layer to be infinitely small in com- 
parison with the breadth of the rectangle; but the thickness of 
the insulation between successive layers, which is a matter of in- 
difference to my calculations, may be anything, and would in prac- 
tice naturally be, as shown in the diagram, considerably greater 
than the thickness of the insulation between the contiguous por- 
tions of the coil in each layer. 

5. The full mathematical work which I hope to communicate to 
the Philosophical Magazine for publication in an early number, 
includes an investigation of the self-induction of the coil, with or 
without anything in its interior (such as core, or primary wire of 
a transformer), but, at present, I merely give results so far as 
effective ohmic resistance, or generation of heat in the interior of 
the wire of the coil, a, A, A, A, itself is concerned ; which, as said 
above, is independent of everything in the interior, and of the 
mode in which the alternating curcent is produced, provided only 
that the total amount of electricity crossing the section of the wire 
per unit of time be given at each instant. 

6. As a preliminary to facilitate the expression of these results, 
it is convenient first to give a general statement of the solution 
of the problem of laminar diffusion of a simple harmonic variation, 
applied to the case of electric currents in a homogeneous 
conductor. Let the periodically varying magnetic force in the 
air or other insulating material in the neighbourhood of so small 
a portion, s, of the surface of a conductor that we may regard it as 
plane begiven., Resolve this magnetic force into two components, 
one perpendicular to s which we may neglect, as it has no influence 
in connection with the currents we are to consider; the other 
parallel to s, which we shall call the effective component, and 
denote by y. Through any point, o, of s, deaw three rectangular 
lines, 0 x, 0 Y, 0 z, of which 0 y and 0 2 are in s, and o x is parallel 
to the direction of the effective magnetic force component, y. Let 
now the value of y at time, ¢, be 


27 
Y = M Cos 3 
pT. 


where m denotes a constant, and T the period of the alternation. 
The varyiuog magnetic force, z, to whatever cause it may be due, 
vives rise to currents parallel of o z in the conductor, expressed by 
the following formula for y, the current intensity at distance, 2, 
from the plane, s, provided + be small enough to fulfil the con- 
dition stated below :— = RA 
1 
ie : ma ) > Hi 


where \ denotes what we may call the wave length of the disturb- 
auce and is given in the terins of 7, the period of the disturbance, 
and p and & the resistivity and magnetic permeability of the 
substance, by the following formula :— 


r= Af 72. 


For copper we have # = 1, and p = 1611 square centimetres per 
second ; and thus for 80 periods per second \} = 4°49 or, say, 45 
centimetres. 

In order that the formula for y may be approximately true, it is 
necessary, in the first place, that \ must be small in comparison 
with the distance we must travel in any direction in the 


es 


surface of s, before finding any deviation of it from the 


tangent plane through 0, comparable with’. Secondly, for a very 
good approximation, \ must be so small that we may beable to travel 
inwards, in any direction from o, through a space equal to at 
least twice A, without coming to any other part of the bounding 
surface of the conductor. If, for example, the surface be a flat 
plate, this condition requires that the thickness be more than 


twice X. But (because « ” is less than 1/23), the formula gives a 
very fair approximation, requiring for a half the thickness of the 
plate inwards from s no greater corréction than about 4 per 
cent, even if the thickness of our plate be no greater than A. 
When the thickness of the plate is less than 2 1, we may consider 
waves of electric current as travelling inwards from its two sides 
and being both sensible at the middle of the plate; and a com- 
plete solution of the problem is readily found by the method of 
images. But, a direct analytical investigation, by which the 
proper conditions of relation to varying magnetic force on the 
two sides of the plate are fulfilled is the most convenient way of 
fully solving the problem, and it is thus that the results given 
below have been obtained. 

7. The smallness of the insulating space between the successive 
turns in each layer of our coil a, a, a, A, and the equality of the 
whole current through them all, prevent any surface disturbance 
from being produced at the contiguous faces, and allow the problem 
to be treated as if, instead of a row of squares or rectangles 
we had a continuous plate forming each stratum. The smallness 
of the thickness of this plate in comparison with the radius of the 
cylindrie surface to which it is bent, allows, as said above, the 
mathematical treatment for an infinite plate bounded by two 
parallel planes to be used without practical error. I have thus 
found an expression for the intensity of the current at any point 
in the metal of any one of the layers of a coil of one, two, three, or 
more layers; and have deduced from it an expression for the 
quantity of heat generated per unit of time, at any instant, per 
unit breadth in any one of the layers. I need not at present quote 
the former expres3ion ; the latter is as follows. With q to denote 
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the dynamical value in time average of the heat generated, per 
unit of time at different instants of the period, per unit breadth 
and unit length in layer No. i from the outside of the coil, c? the 
time average of the square of the total current per unit breadth, 
and a the thickness of the layer 


27 
{= “> 9 Oc? 
29 2 sin 26 — «79 69 _2sin ee) 
where 8 =~, Soa 1)-, : 
&” —2cos20 + &° Fs +2cos 94679 
27 a 
and pee Dal od 


8. The numerical results shown in the table have been calcu- 
lated, and the accompanying graphic representation (fig. 2), 
drawn, for me by Mr. Magnus Maclean. 


TABLE OF VALUES OF @. 


1= ] | (Ee ——- 3 4 = 4 
vis 
1 5113 5118 5127 5141 
2 2-553 2592 2°669 2°786 
4 1°316 1634 2270 3224 
6 “9854 1-997 4019 7-053 
8 ‘9173 2-993 7143 13°37 
10 9452 4°062 10°30 19°65 
12 9822 4899 12°73 2448 
14 1:000 5276 13°83 26°66 
16 1:002 5362 | 14-08 27°16 
oo <a 500 13-00 25-00 


Pre. 2: 


8. We see from the table and curves that each curve has a 
minimum distance from the line of abcissas, and that each 
comes to a horizontal asymptote, parallel to the line of 
abscissas, for @= ©. By looking at the formula, we see 
that there is, in fact, an infinite succession of minimums 
and maximums in the expression for 9, but it is only the 
first minimum, and the following maximum, that occur 
within the range of variation of 9, which we _ regard 
as sensible. In the case of i = 1, the formula gives 
6 = 47 for the first minimum. The curves show for the 


: 16 
case of i = 2, 3, 4, respectively, the first minimum at gaeh 43, 


3, and 2°6, respectively. The thickness which corresponds to 
@ = m is the half wave length of the electric disturbance, which, 
as we have seen is for copper 2'244 centimetres, when the fre- 
quency of the alternations is 80 periods persecond ; and for this case, 
therefore, the thicknesses that give minimum generation of heat in 
the first, second, third, and fourth layers are, respectively, 11°22, 
6°31, 4°21, and 3°65 millimetres. Anything more of continuous copper 
than these thicknesses in any of the layers would be not merely in- 
effective or comparatively ineffective, but would be positively 
anti-effective. Even with so small a thickness as 2°8 millimetres, 
for copper and frequency 80, line 2 of the table (corresponding to 
a sixteenth of the wave-length) shows, in the first, second, third, 
and fourth layers, losses of 0°3 per cent., 2 per cent., 5 per cent., 
and 10 per cent. in excess of that due to the true ohmic resistance 
of the copper, were it all effective. When the size chosen for the 
transformer and the amount of output required of it are such that 
a thickness of 24 millimetres in the direction perpendicular to the 
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layers is insufficient, a remedy is to be had by using braided wire, 
or twisted strand, with slight insulation of varnish or whitewash, 
crushed or rolled into rectangular or square form of the desired 
thickness and breadth. A very slight resistance between the 
different wires thus crushed together would suffice to cause the 
current to run nearly enough full bore. to do away with any 
sensible loss from the cause which forms the subject of this com- 
munication. 


ON THE FORM OF SUBMARINE CABLES FOR LONG 
DISTANCE TELEPHONY. 


By W. H. Prence, F.R.S. 
(Read before Section G, September 9th, 1890.) 


At the Newcastle meeting last year, I gave the reasons and ex- 
periments which led to the conclusion that telephoning between 
London and Paris was practical. New and distinct #rial lines 
of four copper wires are now being erected by the respective 
governments from each capital to the coast, and a new cable, the 
joint property of the two governments, will be laid during 
this year, between the Kent coast and Sangatte, to connect 
these two lines. There will thus be two metallic circuits between 
the two capitals. The K R, that is the product of the capacity, x, 
and the resistance, R, of each circuit, upon which the clearness of 
articulation depends, will be 5,900, indicating that speech should 
be excellent. : 

A somewhat similar circuit has been established, since October 
last, between Buenos Ayres and Monte Video, under my advice. 
The cables across the La Plata are each 28 miles long, for there 
are two separate single wire cables, and the total distance between 
the two cities is 180 miles. _ Subscribers, who have metallic circuits 
in each city, have no difficulty whatever in speaking to each other 
from their respective offices, although the KR is as high as 
10,400. ; 

The cable across the Channel will be a four-wire cable, and the 
specification for its construction has been based on the following 
mathematical development by Mr. H. R. Kempe. 

Let there be a looped telephonic line between a and pz, with a ” 
evble c, at an intermediate point on the route. 


A Cc B 


CS ee) 


The working capacity of the whole line is dependent upon the 
product of the total resistance, rR, and the total capacity x. There- 
fore, if we take the resistance of the aerial portion of the line to be 
a fixed quantity, there will be a particular size of cable conductor 
which will give the smallest possible size of dielectric, sufficient 
to enable a particular value of K R not tobe exceeded. For, if we 
make the conductor larger than this size, and thereby diminish 
its resistance, we can, it is true, do with an increased capacity, 
but the diminution in the thickness of the dielectric which could 
thereby be allowed, is more than compensated for by the fact that 
the surface of the conductor is larger ; in other words, we increase 
the capacity in a greater proportion than we diminish the resist- 
ance. If, on the other hand, we diminish the size of the conductor, 
we increase the resistance in a greater proportion than we diminish 
the capacity. Strictly speaking, the requirements of the problem 
are to determine the size of cable core which shall cost least ; but 
inasmuch as the costs of gutta-percha and copper, bulk for bulk, do 
not differ greatly, the problem resolves itself into the determina- 
tion of the smallest outer diameter which can be employed. 


Let 


total resistance of aerial line, 
» », cable, 

»» capacity of aerial line, 
», cable. 


3% > 3 
iu yd 


Then KR = (k + x) (r + p). 


diameter of dielectric of cable, 


Let = 
— if », conduetor ,, ,, 
Then 
b 
p= + and « = 
sé log. = 
Ge T 


where a and b are constants. 
We have, therefore, 


( b a 
eR eae ete ) ( parte tess 
D a 
log = 
therefore 
—ki({r+ =) 
b 45 KR ‘ KR ; = 
log, 2 a ws a 
w a r* 
therefore 
b (r + s) 
log, — = eS 
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oe 


therefore 
(+ 3) 
b(r + — 
oe 
Jog, D = + log. « 
a é 
KR—k r+) 
Be 
if 
af 
= ‘ + lo r= + log a 
KR—<&kr ka Ss BR ky ke =f 
Or RO bia? 8 a b bow? 
aeeanT 
aoa =p : 
= 1 * yg, # = u, say 
3s ; 
a? 
where ete. 
a 
iS tete KR — ki 
ab 
k 
O. ee 
b 


Now to make p a minimum we must make log, D (that is u) a 


minimum, and this we have to do by variation of , therefore we 
have 


ao) ae (2s 1) 2 saoaws 
de (»- 5) x] 9 we?) vw)  @ 


ge 
2 ae) (0 kod 
x° (s - | is a 
“2 
Z d 
~ 8 (s eo ie + AC 5 
2 
therefore 
z 5 nl CG 2 a ( 2 
a (2 = 2 ee + AC ; 
therefore 
e(s-S)=V2@+a0 
therefore 
Be =  2(B + Ac) 
therefore 


we tv 2B+ac)_c¢ 
B B 
From which, by solving the quadratic equation, we get 


Vp+tAct+ VB+ACH+2ZBC 
C= = Sees TS 
: VW 2B 
Now, careful experiments made on an aerial line of copper wire, 
weighing 200 lbs. per mile (diameter = 112 mils.), the wire being 
30 feet above the ground showed that the inductive capacity per 


mile was ‘015 microfarads very nearly, consequently the capacity 
per mile is expressed by the formula 


061637 
6'1583625 — log d 


d being the diameter of the wire in mils. 

From this formula the capacity per mile of a wire weighing 400 
lbs. works out °0156 m.f. The average resistance per mile of a 
wire of this weight is 2°25 ohms. Be 

Taking the distance between London and Dover to be 70 miles, 
and between Calais and Paris to be 180 miles, the total distance of 
- the loop will be 500 miles, which for a 400 lbs. copper wire gives 
the resistance i 


yr = 500 x 2:25 = 1,125 ohms. 


Now, in the case of a looped wire, the total capacity equals half 
that of a single wire, hence 


“V156 x 250 
pee = 1:95, 


Assuming the length of the cable to be 21 knots; we have 
approximately 


42 x 74,402 


p= e for copper of 98 per cent. conductivity at 60° F. 


so that a = 3,124,884, 


The ordinary standard core used by the Post Office has a con- 


ductor diameter of 86°41 mils., and a gutta-percha diameter of 
285 mils., and a capacity of 1/3 m.f. per knot, and as 


? const. ° 
capacity per knot = Heian 
log i 
we have const. 
ee 
°8 82-087, 
or 1 285 
02 asaaee 
const, = ee = 18018997 


The capacity of 42 knots of looped cable will be half that of 21 
knots of single cable, hence 


eee 

"18018997 x “9 _—1..g9 19947 

| in Nicerons ‘pe ra Hi 
log — 


D 
log ry 


4356481 


D 
log; ae 
so that b = 4356481 
We have then for 400 lbs. wire 
a = 3,124,884 
b = 4356481 
ps 
Kk =, 1:95 : 
If we take x R = 7,500, which is the highest value that can 
safely be taken, we get 
_ 7,500 — 1:95 x 1,125 
8,124,884 x 4°356481 


one 2 x :000889779 x 1:95 _ -000348937 


= ‘000389779 


4356481 
/2B = :000551231 
iets 195 x 1,125 _ .9991611454 


3,124,884 x 4°356481 
From this we get 
/B + A 6 = 02347177 
/B+t AC +2BC = :0299977 
/ 2B = (000551231 


02347177 + °0299977 
"000551231 


so that # = = 97:00014 


and extreme diameter of strand = 97:00014 x ee = 102°1054 mils. 


Since kK R = (k + &) (7 + p) 


we get c= Rees 
Top 
7,500 : 
zm eS mG ee BO Teas 
1.125 + 3,124,884 7 
~~ (97-00014)? 
- But ae 1°89199468 
D 
log — 
av 
therefore 
1:89199468 1°89199468 
pac r °8 # = “syorisg) 7 
= 2°5785475 = log of 37886 
= 380 mils approximately. 
If we take 
e = 95 then p = 878:94 = 
es) 97°00014 ” ry} 378 86 
gore. te) Bs 3» 379:08 


which proves the correctness of the calculation for a minimum. 

The values of these diameters correspond very closely to a core, 
the weight of whose conductor is 160 lbs., and the weight of whose 
gutta-percha covering is 300 lbs., and it has therefore been decided 
to adopt those dimensions. 

Although the calculation has been made on the assumption that 
the land lines on both sides of the cable are to be of 400 lbs. wire, 
the French Government have decided that the wires to be erected 
by them shall be of 600 lbs, weight; the result of this will be to 
reduce the value of KB to 5,900, as stated at the commencement 
of the paper. 

The specification of the cable states that :—(1) Each conductor 
shall be formed of a strand of seven copper wires all of equal 
diameter, shall weigh 160 lbs. per nautical mile, and shall at a 
temperature of 75° Fahrenheit have a resistance not higher than 
7632 ohms or lower than 7:478 ohms per nautical mile. 

. (2) Each conductor shall be insulated by being covered with 
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three alternate layers of Chatterton’s compound and gutta-percha, 
beginning with a layer of the said compound, and no more com- 
pound shall be used than may be necessary to secure adhesion 
between the conductor and the layers of gutta-percha. The 
dielectric on each conductor shall weigh 300 lbs. per nautical mile, 
making the total weight of each conductor when covered with the 
dielectric 460 lbs. per nautical mile. 

(3) The inductive capacity of such insulated conductor shall 
not exceed 3045 microfarad per nautical mile. 

(4) The insulation resistance of each coil of core shall be not 
less than 500 megohms per nautical mile after such coil shall have 
been kept in water maintained at a temperature of 75° Fahrenheit 
for not less than 24 consecutive hours immediately preceding the 
test, and after electrification during one minute. 


The cores (four in number) are to be served with the best wet 
fully tanned yarn, and with a sheathing of 16—280 mil. wires, each 
having a minimum breaking strain of 3,500 lbs., and a minimum 
of 10 twists in 6 inches. The section of the cable is shown by 
the fig. 


SUGGESTIONS TOWARDS A DETERMINATION OF THE 
OHM. 


By Prof. J. V. Jonzs, Principal and Professor of Physics in the 
University College of South Wales and Monmouthshire, Cardiff. 


(Read in conjunction with the Discussion on Electrical Units, 
in Section A, September 5th, 1890.) 


«On the whole I am of opinion that if it is desirable at the present 
time to construct apparatus on the most favourable scale so as to 
reach the highest attainable accuracy, the modification of 
Lorenz’s method, last described, is the one that offers the best 
prospect of success. Before this is done, however, it appears to 
me important that the value now three times obtained in the 
Cavendish Laboratory, by distinct methods, should be approximately 
verified (or disproved) by other physicists. To distinguish 
between this value and those obtained for instance by Kohlrausch, 
by Lorenz, or by the first B. A. Committee, should not 
require the construction of unusually costly apparatus. Until 
the larger question is disposed of, it seems premature to discuss 
the details of arrangements from which the highest degree of pre- 
cision is to be expected.” 

The above passage which concludes a paper communicated by 
Lord Rayleigh to the Philosophical Magazine, in November, 1882, 
nearly two years before the Electrical Congress at Paris, at which 
the legal ohm was defined to be the resistance of a column of 
mercury of 1 sq. mm. section and 1,060 mm. long, seems not to 
have met with adequate response in this country. So far as pub- 
lished experiments in English laboratories are concerned, the 
determination of the ohm remains where Lord Rayleigh left it, 
except for the contribution made by Glazebrook and Fitzpatrick 
in their measurement of the specific resistance of mercury in terms 
of the B.A. unit, which is one of the elements in the determination 
of the specific resistance of mercury in absolute measure by Lord 
Rayleigh’s adaptation of Lorenz’s method. 

But though in England the scientific world has during the last 
seven or eight years occupied itself with other things, in other 
countries, and more especially in America and France, measure- 
ments have been made which have confirmed the Cavendish 
Laboratory result as against the other values mentioned by Lord 
Rayleigh in the passage quoted. Further, indication has already 
been given of the intention to employ as the unit of electrical re- 
sistance in the new Government Standardising Laboratory not the 
so-called legal ohm but the true ohm as nearly as it can be deter- 
mined, and Major Cardew in the paper recently read by him before 
the Institution of Electrical Engineers has invoked the assistance of 
Lord Rayleigh and the British Association Electrical Standards 
Committee in the preparation of the required unit. The work 
judged necessary by Lord Rayleigh before the conditions of a more 
accurate determination could be advantageously discussed having 
been done; and practical necessity for an authoritative deter- 
mination having arisen in connection with the standardising 
laboratory, the time seems ripe for a consideration of arrangements 
likely to secure high accuracy, and it is with this view that I 
venture to bring before the section the suggestions embodied in 
this paper. 

In the hope of paving the way for a more accurate determina- 
tion (and initially moved to the work by the invitation given in 
the passage which I first read) I have for a considerable time been 
engaged in submitting to the test of experiment certain modi- 
fications of the method of Lorenz which occurred to me as likely 
to lead to increased accuracy and certainty. Ido not propose to 


trouble the section with the details of these experiments, which I 
hope may be published elsewhere. I mention them merely to give 
the suggestions brought forward the support derived from a deter- 
mination actually made on the lines indicated. The experiments 
have been made in the laboratory of the University College at 
Cardiff with apparatus for the most part constructed in the college 
workshop. Five complete sets of observations were taken in the 
spring of this year with the following results for the specific re- 
sistance of mercury at 0° C. :— 


(i.) 94,103 absolute units 
94,074 +” ” 
(yn G4,093 Gs 

} 94,045 if 
(v.) 94,021 5 ms 


Mean 94,067 + 10 (probable error). The result may be other- 
wise expressed by saying that the ohm is equal to the resistance of 
a column of mercury of 1 square mm. sectional area, and 106°307 
centimetres long, the probable error being + 0°012. 

It is far from my intention to bring these numbers forward as the 
best determination possible by the method I have used. I do not 
think they at all represent the accuracy attainable if the apparatus 
were to be constructed on a scale a little larger, and with a certain 
perfecting of detail. Undersuch circumstances I am of opinion that 
a single set of observations will give a result accurate to one part 
in ten thousand, and that as a mean of a number of observations we 
may, perhaps, aim at the hundred-thousandth if regard is paid 
to the maintenance of definite temperatures in all parts of the 
apparatus, and if we can be said to know our length standards to 
this degree of accuracy. 

In Lorenz’s method a metallic disc is made to rotate in the mean 
plane of a coaxial standard coil. Wires touching the centre and 
circumference of the disc are led to the ends of the resistance to be 
measured, and the same current is passed through this resistance 
and the standard coil. The connections being rightly made we may, 
by varying either the rate of rotation of the disc or the resistance 
to be measured, so arrange matters as to have no change of cur- 
rent in the circuit of the disc and wires joining it to the ends of 
the resistance when the direction of the current through the re- 
sistance and the standard coil is changed. When this arrange- 
ment is effected there is a balance between the electromotive force 
due to the motion of the disc in the magnetic field of the current 
in the standard coil, and the difference of potential at the ends of 
the resistance due to the current traversing it. If this adjust- 
ment is made, let us say that the apparatus is in an equilibrium 
position. 


If m = the coefficient of mutual induction of the standard coil 
and the circumference of the disc ; 
n = the rate of rotation of the disc (number of revolutions 
per second) ; 
R = the resistance; 
y = the current through the standard coil and resistance ; 


then, in an equilibrium position, 


MNnY RY 


or MN = R. 


In practice it is not possible to take the coefficient of mutual in- 
duction and the rate of rotation large enough to make the measured 
resistance more than a small fraction of an ohm*; and this has 
usually been regarded as one of the difficulties of Lorenz’s method. 

In order that the absolute unit may be recoverable at pleasure 
without the fatigues of a new absolute determination, it must be 
defined in practice by reference to the specific resistance of some 
standard substance, and for many reasons there is a consensus of 
opinion in making this standard substance mercury. The deter- 
mination of the ohm as a practical problem, therefore, becomes 
identical with the determination of the specific resistance of 
mercury in absolute measure, and the small resistance measured 
by the method of Lorenz’s must, in order to complete the investi- 
gation, be brought into relation and compared with the specific 
resistance of mercury. Lorenz himself evaded the difficulty by 
taking for his measured resistance the resistance of a mercury 
column contained in a glass tube; the resistance of the column 
was then obtained in absolute measure, and the specific resistance 
calculated from the dimensions of the column. It is hardly pos- 
sible, however, that the latter calculation can have been, or is 
likely to be, achieved with accuracy, however accurately the tube 
be calibrated. For, on the one hand, if the wires from the—disc 
(the terminal portions of which may be called the electrodes) are 
led to the ends of the tube, the equipotential surfaces touched by 
them are not plane; and, on the other, if they are let into the tube 
at some distance from the ends, it is difficult to see how the 
distance between them is to be measured with the requisite 
accuracy. 

Under these circumstances Lord Rayleigh preferred to use solid 
conductors, overcoming the difficulty of comparing the resistance 
measured with ordinary standards by a shunt method, which 
made it possible to express it at once in terms of the B.A. unit. 
The B.A. unit being thus found in absolute measure, a separate 
investigation of the specific resistance of mercury in terms of the 
B.A. unit completed the determination. Rowland and others have 
adopted the shunt method ot Lord Rayleigh, which may be said 
to be an essential feature in the more probable determinations 


* Lorenz -0008 - eae 
Rayleigh -002 eee eve O04 


THE TELEGRAPHIC JOURNAL AND 


312 ELECTRICAL 


REVIEW [SEPTEMBER 12, 1890. 


by -Lorenz’s method. Spite of the conspicuous success which 
has attended the use of solid conductors by the shunt method, 
I venture to suggest a reversion to Lorenz’s use of mercury. 
The physical constant to be measured is the specific resist- 
ance of mercury, and if this can, by direct measurement, 
be determined with accuracy, it seems inconvenient and un- 
desirable first to determine the resistance of the B.A. unit 
in absolute measure, and then to determine the specific resistance 
of mercury in B.A. units. If consistently with accuracy the 
artificial B.A. unit can be dropped out of our experiments as well 
as out of the result; and the measurements made directly on 
mercury, the simplicity wovld seem to be a recommendation, and 
the argument is perhaps enforced by the consideration that there 
is very nearly as much divergence in the results of different 
observers for the specific resistance of mercury in B.A. units as 
there is in the values obtained for the B.A. unit in absolute 
measure. 


! 


The objections to the use of mercury ina tube are unanswer- 
able; but the difficulties disappear if instead of placing the 
mercury in a tube, it is placed in a long trough, and if instead of 
measuring the distance between the two electrodes, one electrode 
is kept fixed while measurement is made of the distance moved 
through by the other between two equilibrium positions corres- 
ponding to two different rates of rotation of the disc. The latter 
measurement it is easy to make with accuracy, for the movable 
electrode may be rigidly attached to the movable headstock of a 
Whitworth measuring machine or some other measuring bank 
placed parallel to.the length of the trough ; and the two equilibrium 
positions may be taken near the middle of the trough so as to 
avoid danger of curvature in the equipotential surfaces passing 
through the electrode in its two positions. 

Let 7, ng be the rates of rotation of the disc, and let 1 be the 
distance between the corresponding equilibrium positions of the 
movable electrode. 


Th Beat 
iy M (%—N) = ely 
where p = the specific resistance of mercury. 


ll Il 


A = area of section of the mercury column. 


But we are met by a new difficulty, the determination of the 
section of the mercury column. The capillary depression at the 
sides of the trough would make it a most serious task to determine 
the section by direct measurement to the required degree of 
accuracy. 

Fortunately, this difficulty may be overcome by a further diffe- 
rential method, viz., by making observations with the mercury at 
‘two different heights in the trough. 


Let b = the breadth of the trough ; 
hy — hy = the difference of height of the mercury surface in the 
two cases ; 
andleta = the section of the mercury column when the mercury 
is at the lower position. 


Then we have, denoting by dashed letters, the new values of the 
rates of rotation and the distance between the corresponding equi- 
librium positions— 


U 
mw (m — m) =~ » 


i 
ma (hk, =n 


and Mu (n’, in N's) th 
whence eliminating 4 
my. M b (hg = hy) 
P ’ l 


It is assumed in the above formula that the sides of the trough 
in that part of it traversed by the movable electrode are plane, 
parallel, and vertical. 

Hence the determination of the specific resistance involves the 
determination of :— 

(i.) Four equilibrium positions, two at each depth, with the 
rates of rotation of the disc to which they correspond. 

(ii.) The breadth of the trough in that part of it traversed 

by the movable electrode. 

(iii.) The difference of level of the mercury surface at the 

two depths. 

(iv.) The coefficient of mutual induction of the coil and disc. 

The difficulties attached to the determination of equilibrium 
positions and the coefficient of mutual induction belong to all 
forms of Lorenz’s method, whether the resistance measured is that 
of a solid conductor or that of a mercury column. Those specially 
incident to the use of a mercury column are :— 

(i.) The manufacture of an accurate trough, and 

(ii.) The accurate measurement of the difference of level of 

the mercury surface in its two positions. 

The trough used by me in the experiments of which I have 
spoken, was cut in paraffin wax contained in a strong casting of 
iron with its sides strengthened by outside ribs. The channel is 
approximately 43'5 inches long, by 1°5 inches broad, by 3 inches 
deep. It was first cut by a cutter rotating about 2,000 times a 
minute, attached to the slide rest of the College Whitworth Lathe, 
and subsequently finished by a scraper, attached in similar fashion, 
which took a very thin cut off sides and bottom. The result of 
the scraping was a very smooth and highly finished surface. 

This method of obtaining a channel for the mercury was 
adopted in the hope that so cut in the lathe it might present a 
breadth constant to two or three ten thousandths of an inch. This 
hope was not realised: the results of subsequently calibrating the 
trough over the 10 inches of it traversed by the movable electrode 
indicated a variation of as much as ‘001 inch in its breadth. The 
objections to the use of paraffin wax are :— 

(i.) Its softness makes it necessary to proceed with great care 
in measuring its breadth, lest damage should be done to the sur- 
face. This difficulty is satisfactorily surmounted in the form of 
internal callipers adopted in the calibration, which I must not 
stay to describe. ; : 

(ii.) The coefficient of expansion of paraffin wax is very large, 
its linear coefficient of expansion being about ‘0003. A change of 
temperature would, therefore, cause distortion in the wax channel 
seeing that the wax is enclosed in an iron casing. 

_ We endeavoured to meet the danger of inaccuracy due to this 
cause by measuring the breadth of the trough as nearly as possible 
at the same temperature as that at which the electrical observa- 
tions were made, care being taken to maintain the trough at a 
uniform temperature throughout the observations. During the 
month of the observations, the temperature inside the box in 
which the trough was placed, did not vary more than half a 
degree. But, notwithstanding this care, I am of opinion that the 
difference in the result of different sets of observations depends 
in the main upon variations in the trough due to varying tempera- 
ture. But it is impossible to apply a correction, for paraffin wax 
is so bad a conductor of heat that its temperature could not he 
assumed to be that of the thermometers in the mercury channel ; 
its temperature at any part would really be a function of ancient 
history. 

Under these circumstances, I have come to the conclusion that 
I made a mistake in my choice of a substance ; the disadvantages 
outweigh the apparent ease of construction. Probably a much 
more satisfactory result would be obtained by building up the 
trough of worked glass or scraped marble. I do not doubt that a 
sufficiently accurate trough might be made in either of these 
substances without straining the resources of the English 
mechanical engineer. We may observe that small errors become 
of less importance as the breadth of the trough is increased; and 
nothing but practical convenience limits the size of the trough 
we may employ, provided it is long enough in proportion to its 
breadth to make the equi-potential surfaces plane over the part of 
it traversed by the movable electrode. It is further to be noticed 
that it is only the latter part of it that needs to be finished with 
the highest accuracy, and when the mechanical engineer has done 
his best, it is still possible to obtain a further approximation by a 
process of calibration. | 

The position of the mercury surface in the trough may be deter- 
mined electrically by means of a pointed steel spherometer screw. 
The screw may be moved downwards until an electric circuit, 
comprising the screw and the mercury, is completed. It is of the 
utmost importance that the point of the screw should be kept 
clean, and that the mercury surface should be free from an oxide 
film, otherwise successive observations may differ from one another 
as much as ‘001 inch; but with clean mercury, if the point is care- 
fully wiped with filter paper before making the observations, half 
a dozen observations may be without difficulty obtained, none of 
which differ from the mean by more than ‘00004 inch. To preserve 
the point, sparking at the mercury surface should be reduced as 
much as possible. 

In order that the capillary surface should be of the same shape 
at both levels, the surface should always be brought to its 
measured position by pouring mercury into the trough, and never 
by taking mercury out of it. 

I am of opinion that both the measurements to which I have re- 
ferred as peculiar to the direct use of mercury by the differential 
method—viz., that of the breadth of the trough and that of the 
difference of level of the mercury surface—may be made with an 
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accuracy which will compare favourably with that which we can 
hope for in the determination of the equilibrium position ; and, 
perhaps, also with that which we may expect in the measurement 
of the coefficient of mutual induction—measurements which are 
common to all forms of Lorenz’s method. 

Probably, also—though here I speak with hesitation and without 
experience—the accuracy will be as great as, if not greater than, 
that which attends the calibration of a glass tube, necessary to 
the determination of the specific resistance of mercury in B.A. 
units. 

‘The electrical observations in Lorenz’s method consist, funda- 
mentally, in the determination of equilibrium positions, together 
with the rates of rotation to which they correspond. The equi- 
librium position is obtained when, if the direction of the current 
is reversed through the standard coil and trough, the reading of 
a galvanometer inserted in the disc circuit is unaffected. In the 
experiments I have made, I have found it best—following Lord 
Rayleigh—to take two sets of galvanometer readings for each 
equilibrium position, one set giving the change of galvanometer 
reading corresponding to reversal of the battery current for a 
position of the electrode slightly to one side of the equilibrium 
position ; the other, the change of galvanometer reading, corre- 
sponding to reversal for a second position slightly on the other 
side of the equilibrium position. The galvanometer reading 
corresponding to the two positions of the commutator being called 
E-and w, passage through an equilibrium position is indicated by 
a change in the algebraic sign of w— E. When w — & has been 
found for two positions slightly differing from one another, and 
including between them the equilibrium position, the latter may 
be found by simple interpolation. Since the readings, = and w, 
are not quite fixed, owing to small changes in the speed of the 
disc and variations at the brush contacts, it is necessary to take a 
number of reversals and to find w — = as the mean of the values 
obtained by combining the first value of = with the first of w, the 
first of w with the second of zn, the second of » with the second of 
w, &c. The more quickly the reversals can be made to succeed 
one another, the better will be the results, for with rapid reversal 
variations in the position of the needle corresponding to no cur- 
rent through the standard coil (1.¢., variations due to change at the 
brush contacts), are less likely to supervene. It is, therefore, best 
not to wait for the needle to come even approximately to rest after 
the disturbance due to the induction current on reversal, but to 
take the readings for the extreme positions in an oscillation, and 
having previously found the coefficient of damping, to calculate 
the position of rest from these two readings. 

The whole difficulty in determining an equilibrium position 
arises from the want of constancy in the readings = and w; and 
this want of constancy is due to two causes :— 

1. Variations in the electromotive force at the brush contacts. 

2. Variations in the rate of rotation of the disc. 

It was with a feeling akin to despair that I watched the dance 
of the galvanometer needle during the first running of my appa- 
ratus, when the brush at the circumference of the disc was com- 
posed of a number of layers of thin phosphor bronze sheet 
controlled by a spring, and the dance continued, however well the 
circumference of the disc and brush were amalgamated at starting. 
Trials were made in the hope of improvement with amalgamated 
copper and amalgamated lead, and with the substitution of a dead 
weight pressure for thespring. But no satisfactory result could 
be obtained. It was noticed, however, that after amalgamation 
the readings were fairly steady for a short interval, and it 
occurred to me that if mercury could be continuously supplied to 
the surface of contact between the brush and the disc, this 
steadiness might be maintained. ‘This led on to the idea of a 
brush consisting of a single wire perforated by a channel 
through which a constant flow of mercury might be maintained 
from a cistern of adjustable height ; and a brush of this descrip- 
tion was finally adopted. It presents very great advantages over 
any other form of brush tried. 

Prof. Rowland used three brushes on the circumference instead 
of one, and I do not doubt that a multiplication of brushes is ad- 
vantageous. Three or more such brushes as I have described, 
resting by dead weight pressure on the circumference of a disc 
ground true in place would, I believe, give an excellent result. 
The grinding of the disc in place is an important aid to steadiness 
of galvanometer reading. 

It is to be noticed that the value of w — x for a position ata 
given distance from the equilibrium position is proportional to 
the current through the standard coil. Hence the small varia- 
tions due to the brush contacts which do not at all depend on the 
current through the coil become proportionately of less importance 
as the current is increased. We ought, therefore, from this point 
of view, to use as large a current as possible. But the magnitude 
of the current is limited by the fact that it has to traverse the 
wire of the standard coil, which must not be made so hot as to 
risk the destruction of its insulation. This consideration points 
to the use of wire of considerable diameter in the standard coil. 

If the wire of the coil is made of large diameter, attention must 
be paid to the influence on the coefficient of mutual induction of 
the non-coincidence of the current with the axis of the wire. 

The second cause of want of steadiness in the galvanometer 
needle is variation in the rate of rotation -of the disc ; and this is 
the real crux. We are not helped in determining the equilibrium 
position either by increasing the sensitiveness of the galvanometer 
or the magnitude of the current through the coil, unless we pro- 
cure a corresponding increase of steadiness in the running of the 
disc. We may increase the ‘value of w — « for a position at a 
given distance from an equilibrium position in either of these ways, 


ELECTRICAL REVIEW. 


313 


but unless there is a corresponding improvement in the constancy 
of the disc rotation no advantage results, for the variations in 
w and £ resulting from changes of speed are proportional to w —£. 
Hence in the construction of apparatus for a new determination 
mechanical engineers should be invited to do their very best to 
procure a constant rotation. No time or trouble spent in securing 
this will be lost for the purpose in view. 

In my experiments the disc was turned by an electromotor * 
directly coupled to it, and driven from a battery of secondary cells. 
Each bearing was fitted with sight feed lubricators, and a heavy 
steel flywheel was attached to the motor. The current passed to 
the motor through resistance coils, and could be varied con- 
tinuously through a small range by a slide resistance of platinoid 
wire, after the larger adjustment had been made to obtain a speed, 
approximately that which was required. A shunt worked by a 
lever also provided the means of taking out or putting in a small 
resistance suddenly, so as to allow the observer taking note of the 
speed to counteract small variations, due to alteration in the 
lubrication of the bearings. 

To obtain improved steadiness, the chief point needing atten- 
tion is lubrication. Some forced system of lubrication may be 
employed. Either oil may be pumped through the bearings, or 
they may be fed from a cistern placed at some height above them. 
Attention might also be directed to the friction of the brushes on 
the motor commutator. I do not think we can look hopefully to 
an increase of steadiness from the employment of any hand brake 
controlled by the observer, for the mischief is done, and the 
alteration has come about before he observes that it is his duty to 
put the brake on or off. In fact, the galvanometer needle picks 
up the alterations much sooner than the observer’s eye. An 
electro-magnetic brake might be useful for adjusting the speed, 
but could not give any additional steadiness to the galvanometer 
needle. This can, I think, only be procured by perfection of 
mechanical workmanship, and increased attention to the truth of 
all rubbing surfaces, and their proper lubrication. 

It remains to speak of the measurements necessary to enable 
the calculation of the coefficient of mutual induction to be per- 
formed. ‘To facilitate an accurate determination of the mean 
radius of the standard coil, I desire to suggest that it should be 
a coil consisting of one layer of wire. The advantage in con- 
structing a standard coil with a single layer of wire is that every 
part of it is visible, and that nothing is done to alter the position 
of the wire after measurements are made. If a coil consists of 
many layers, it is not quite easy to say where, after measurement, 
the lower layers go to under the pressure of the superincumbent 
layers. Lord Rayleigh found, in the case of certain coils used by 
him, that the mean radius calculated from measurements made in 
winding was greater by one part in 2,000 than the mean radius 
calculated from measurements made in unwinding, a result clearly 
ow to the compression of the lower layers by the layers above 

em. 

We should, therefore, expect that if the mean radius of a coil of 
many layers is calculated from measurements made in winding, it 
will be reckoned too large. In the face of this, it is interesting to 
note that in the measurements made by Lord Rayleigh by the 
method of Lorenz, the series in which the coils are so placed as to 
make the induction coefficient nearly independent of the mean 
radius, gives a result rather larger than the other series, 
which is what might be expected, if the mean radius is 
over-estimated. But the smallness of the variation (a little 
over one part in 10,000), seems to show that the error of mean 
radius must be very small for the pair of coils used by Lord 
Rayleigh. In general, we should expect as far as this cause’ goes, 
that values of the specific resistance in determining which coils of 
many layers are used would come out too low, since an overesti- 
mate of the mean radius of the coil means an underestimate of 
the coefficient of mutual induction. The apparent disadvantage 
of a coil of a single layer is that the number of turns will be fewer 
and, therefore, the coefficient of mutual induction of the coil and 
disc smaller than in the case of a coil of many layers. We may, 
however, in order to get a sufficient number of turns, make the 
coil of greater axial length than has been customary. But we 
cannot, in that case, use Lord Rayleigh’s formula of approximation 
in calculating the coefficient of mutual induction. Under these 
circumstances, 4 new formula, applicable to a coil of moderate 
axial length, was a desideratum. Such a formula I obtained by 


the direct integration of the expression fi [ aags cos e for a circle 
Yr 
and coaxial helix. 


It is of the form 


= 2m 
ud VaR ee = (—1)™ 1-8-5..2m—1 | 1 ( @ ) Yon 
A+a 2.4.6...2m 2m+1l\at+a 


Where a = the radius of a circular section of the cylinder 
determined by the helix. 
a = the radius of the circle. 
n = the number of turns of the helix. 
2a = the axial length of the helix.* 


7 
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and 
Pm = 


* Phil. Mag., January, 1889. 
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when ‘ 


Pm may be expressed in terms of c, F (c), and E (c). ‘ 

This is the formula I have used in calculating the coefficient of 
mutual induction of the coil and disc in the experiments already 
mentioned. The coil is of double silk covered copper wire of about 
‘02 inch diameter, resting in a screw thread of ‘026 inch pitch, cut 
on a hollow cylinder of brass of about 21 inches external diameter. 
The axial length of the cylinder is something over 4°5 inches, and 
185 turns of wire are wound on it. The disc has a radius of about 
6°5 inches, and the coefficient of mutual induction is about 17,000 
inches. This is a little more than a tenth of the coefficient of 
mutual induction of the coilsand disc used by Lord Rayleigh in 
the first and second series of his experiments by the method of 
Lorenz, but it was found to be ample for the purpose in hand. 

The mean radius of the coil was measured iu the Whitworth 
measuring machine. 

Uncertainty arose from two causes :— 

(i.) The silk covering of the wire ; 

(ii.) The ellipticity of the coil cylinder. i 

The silk covering of the wire is of slightly varying thickness, 
and suffers compression to a varying extent during a series of 
measurements, 

A standard coil, consisting of naked wire wound in a screw 
thread cut ona cylinder of insulating material, would be preferable 
to one of covered wire wound on a metal cylinder. There is, how- 
ever, difficulty in finding a suitable insulating material. Wood 
immediately occurs to one’s mind, but a large coil of wood, even 
though it be built up many pieces, is apt to change its shape with 
age and varying atmospheric conditions. But if a suitable insu- 


lating material, that can be turned true and that will retain its , 


shape can be found, a single layer of naked wire in a screw thread 
cut on a cylinder of this material, would give us a coil the mean 
radius of which might be easily measured with certainty in the 
Whitworth machine to far more than one part in ten thousand. 

The ellipticity of the coil cylinder deserves notice. The 
cylinder was turned with great care in the lathe already men- 
tioned. It was cast with three lugs by which to bolt it to the face 
plate, and subsequently in precisely similar fashion to the strong 
brass frame which serves as its support during use. The first 
operation was roughly to fit the lugs to the face plate by filing. A 
roughing cut was then taken over the entire surface of the cylinder, 
so as to get rid of as much as possible of the internal strain due to 
unequal cooling of the casting. It was next unbolted and the lugs 
were carefully scraped to fit the face plate, and after again bolting 
it to the face plate the final turning was proceeded with. Very 
fine cuts were taken in finishing, and it was hoped that by these 
precautions we should secure a true right circular cylinder. 
Nevertheless measurements made in the Whitworth measuring 
machine show that the section of the cylinder at right angles to 
its axis is slightly oval. The longest diameter is 21:1056, and the 
shortest 21°0898, from which it appears that there is a difference of 
about ‘008 inch between the longest and shortest radius. It appears, 
indeed, to be a task of no ordinary difficulty to turn a cylinder of 
large size that shall remain true to the thousandth of an inch. 
Every fresh cut seems to alter its internal equilibrium, and after 
the cut is complete it adjusts itself to a new shape. The remedy 
lies in having a sufficiently massive cylinder carefully annealed to 
work on, and afund of patience to make the requisite number of 
fine finishing cuts with a sufficient interval of time between them, 
In conclusion, the main suggestions I have to offer for considera- 
tion are the following :— 

(I.) That the time is ripe fora new determination of the ohm 
that shall be final for the practical purposes of the electrical 
engineer. 

II.) That such a determination may be made by the method 


of Lorenz, the specific resistance of mercury being obtained. 


directly in absolute measure by the differential method described. 
(II.) That the standard coil should consist of a single layer 

of wire, the coefficient of mutual induction of the coil and disc 

circumference being calculated by the new formula. 


Discussion. 
\ 


Mr. Swinspurne having suggested certain alterations-in the 
moving parts of Prof. Jones’s apparatus, 

Lord Raytrren said that he was very much interested in the 
paper. When he first planned observations by the method of 
Lorenz, he naturally cast about to see whether he could imitate 
him and deal. as Prof. Jones had done_with an actual column of 
mercury. “He found certain difficulties which at the time choked 
him off, and which Prof. Jones had overcome. He was quite con- 
scious that good results might be obtained in that way, and it was 
of great interest to obtain them in that way. This was a distinct 
variation from the methods used by others. Here they had mercury 
brought directly into the absolute measurement. He was not 
quite sure whether he rightly understood Prof. Jones as to the 
manner in which connection with the mercury column was made. 
He thought as far as he did understand him, the movable elec- 
trode of which he spoke, was the one which actually carried the 
main current. 

Prof. Jonus said the current through the standard coil was in- 
anaes to the mercury by thick iron plates at the end of the open 

rough, 


Lord Rayurren thought that that arrangement commended 


itself to them. What he attempted was as follows :—He took a 
closed tube of about 1 inch in diameter, and in order to get lateral 
connections he divided it, cutting it as clean as he could at two 
places into three parts, and then filing away a little bit of the 
edge, put them together with cement, leaving in that way the 
cavities through which the lateral wires could be introduced. He 
thought the amount of disturbance of the regular sections induced 
in that way was not much; and he was sure if it were gone 
into in a careful manner, good results would be obtained. Prof. 
Jones had used an open trough with a free surface in order to 
eliminate the effect of meniscus, by a differential arrangement of 
which the depth was varied. His only remark as to that would 
be that, as Prof. Jones explained it, it seemed to require four 
observations to get a result. That rather accumulated errors of 
reading, though not to a serious extent probably. He had very 
little doubt that by this method extremely accurate results might 
be got; and, no doubt, if Prof. Jones pursued the subject, he might 
obtain a degree of accuracy surpassing any yet obtained. He was: 
not sure whether so high a degree of accuracy was very important 
at the present moment. No doubt they would like to get a greater 
degree of accuracy than they had obtained; but he was 
not sure that there were any other measurements with which 
that could be brought into comparison. Supposing they could, 
how could they use the number unless in comparison with other 
numbers obtained in other physical measurements? Nothing de- 
finite would follow from it, and if they used it for electrical pur- 
poses they had to face the difficulty of comparing wire with: 
mercury.” The only other point was as to the question of the 
temperature of the mercury. When a comparatively thin tube 
filled with mercury was used, there was no difficulty in immersing 
it in ice. Was the mercury in Prof. Jones’s apparatus at zero ? 

Prof. Jonzes: No. 15°5°. 

Lord RayLrErgH: Then it depends upon the change in. mercury. 

Prof. Jonus: Yes. The speaker went on to say that he used 
the formule of Mascart and Benoit. 

Lord RayuzieH said that that correction could be made with a- 
great degree of accuracy, but it took away from the method that 
consisted in the comparison. However, there could be no doubt 
of the very great interest of getting that result direct in terms of 
mercury without the inconvenience of any other standard, and he 
hoped Prof. Jones would pursue it. 

Sir Witt1am THomson mentioned one point as a source of error, 
viz., meniscus. Prof. Jones said that the meniscus was taken as 
the result of adding to the mercury in each case. If it was so 
finely balanced as that, he would be afraid that even tapping it 
during experiments would alter the level of the surface and induce 
error. No doubt Prof. Jones attended to that, but it was necessary 
to make quite sure that the error from meniscus did not sensibly 
vitiate the result, and if it did, by how much? Asto temperature, 
he should think that its determination might be got with great 
accuracy by thermometers placed in the mercury itself at con- 
siderable distances in the parts subject to the differential test ; 
two or three points at some distance from where the mercury was 
tapped would do. He was glad that Lord Rayleigh advised 
Prof. Jones to pursue the method which seemed, so far, exceed- 
ingly satisfactory. — 

Lord RayLerIcH said he meant to have expressed his appreciation 
of the advantage of being able to reduce a coil to a single layer. 


‘No one who had measured a coil would doubt that. There was a 


question of the uniformity of the winding in the other direction— 
whether the windings were uniform along the axis? Prof. Jones 
said that they were laid on a screw throughout. 

Prof. Jonss briefly replied on the remarks made. 


ON ALTERNATE CURRENTS IN PARALLEL CONDUC- 
TORS OF HOMOGENEOUS OR HETEROGENEOUS | 
SUBSTANCE. 

By Sir Wm. Txomson. 


(Read before Section A, September 5th, 1890.) 


THis paper consists of a description of some of the results of a 
full mathematical investigation of the subject which I hope to 
communicate to the Philosophical Magazine for an early number. 

1. Two or more straight parallel conductors, supposed, for sim- 
plicity, to be infinitely long, have alternating currents maintained 
in them by an alternate current dynamo, or other electromotive 
agent applied to one set of their ends at so great a distance from 
the portion investigated, that in it the currents are not sensibly 
deviated from parallel straight lines. The other set of ends may, 
indifferently in respect to our present problem, be either all con- 
nected together without resistance, or through resistances, or 
through electromotive agents. All that we are concerned with 
at present is, that the conductors we consider form closed circuits, 
or one closed circuit; and that, therefore, the total quantities 
of electricity per unit of time at any instant traversing the 
normal sections in opposite directions are equal. 

2. We suppose the period of the alternation to be very great in 
comparison with the time taken by light to traverse a distance 
equal to the greatest diameter of cross-section of our whole group 
of conductors. This supposition is implied in the previous 
assumptions of parallel rectilinearity of the electric stream-lines, 
aud of equality of the quantities of electricity traversing, in 
opposite directions, the several areas of a normal section. 

3. We farther suppose that the length -of our conductors and 
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their effective ohmic resistances, are so moderate,* that the 
quantities of electricity deposited on, and removed from, their 
boundaries to supply the electrostatic forces along the conductors 
required for producing the alternations of the currents, are 
negligible in comparison with the total quantity flowing in either 
direction in the half-period. This supposition excludes important 
practical problems of telegraphy and telephony, the problem of 
long submarine cables for instance, but it includes the problem of 
electric lighting by alternating currents transmitted at high 
tension through considerable distances, as, for example, from 
Deptford to London. 

4. The general investigation includes as readily any number of 
separate circuits of parallel conductors, as a single circuit, but for 
simplicity in describing results, I suppose our system of con- 
ductors to be so joined at their ends as to constitute a single 
simple circuit of two parallel conductors.t It may be either two 
conductors or one conductor, one of which may or may not sur- 
round the other, as shown in figs. 1 and 2, representing cross 
sections. Each conductor may be single, as in figs. 1 and 2; or 
either may be multiple parallels. 

5. We suppose each conductor to be homogeneous in substance 
and in cross section from end to end, but not necessarily homo- 
geneous in different parts of the cross section. Thus the different 
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conductors, or the different parts of either, may be of different 
metals, or either conductor, or any part of either conductor, may 
consist of two metals (as iron and copper or iron and lead) laid 
parallel and soldered together. 


Fig. 


6. We shall call a and a’ the cross sectional areas, or groups of 
areas of the two conductors, respectively, of the other. All the 
different portions of a are connected metallically at their two 
ends, and are thus all of them at one potential at one end and 


* The circumstances in which this condition is fulfilled may be 
usefully illustrated by considering the important practical cases 
of submarine cables, and of metallic circuits of two parallel wires 
insulated at a distance anything less than a few hundred times their 
diameter. For all these cases the numeric expressing the electro- 
static capacity per unit length of either conductor (the other sup- 
posed for the moment to be at zero potential) is between 2 and 0:1, 
and for our present rough comparison may be regarded as moderate 
in comparison with unity. On this supposition the condition of 
the test requires for fulfilment that the mean proportional be- 
tween the velocity which expresses in electro-magnetic measure 
the resistance of one of the conductors, and the velocity of a body 
travelling the length of the conductor in a time equal to half the 
period of alternation shall be exceedingly small in comparison 
with the velocity of light. ule 

+ The case of a single circuit made up of parallel conductors, so 
joined at their ends that to travel once round it we must go and 
come two or three or more times along separate conductors, joined 
by their ends in series, so as to make one circuit, is specially con- 
sidered in my paper on “ Anti-Effective Copper in Parallel or in 
Coiled Conductors for Alternating Currents,” to be communicated 
presently to Section A. 


another potential at the other end, and similarly for a’. The 
homogeneousness of the material and of the cross sections along 
the length of the conductors, and the uniformity of the total cur- 
rents assumed in Section 3, implies that all the different parts of 
A in one cross sectional plane are at one potential, even though a 
consist of mutually isolated parts, or a’ consist of mere isolated 
parts. If, as in figs. 1 and 2, all the parts of a are in mutual 
metallic connection, and all the parts of a’ are in mutual metallic 
connection, this would entail uniformity of potential through a, 
and uniformity of potential through a’, even without the limita- 
tion of our subject laid down in Section 3. 

7. The following are among some of the most noteworthy 
results of the full mathematical treatment of the subject :— 

I. When the period of alternation is large in comparison with 
400 times the square of the greatest thickness or diameter of any. 
of the conductors, multiplied by its magnetic permeability, and 
divided by its electric resistivity, the current intensity is distri- 
buted through each conductor inversely as the electric resistivity ; 
the phase of alternation of the current is the same as the phase | 
of the electromotive force; and the current across every infini- 
tesimal area of the cross-section is calculated, according to the. 
electromotive force at each instant, by simple application of | 
Ohm’s law. 

II. When the period is very small in comparison with 400 times 
the square of the smallest thickness or diameter of any of the con- 
ductors, multiplied by its magnetic permeability, and divided by 
its electric resistivity, the current is confined to an exceedingly . 
thin surface stratum of the conductors. The thickness of this 
stratum is directly as the square root of the quotient of resistivity, 
divided by magnetic permeability of the substance in different 
parts of the surface, but the total quantity of the current per 
unit breadth of the surface is independent of the material, and, 
except in such cases as those referred to at the end of II. below, 
varies in each cross section in simple proportion to the electric 
surface density of the static electrification induced by the electro- 
motive force applied between the extremities for maintaining the 
current. The distribution of this electric density is similar in all 
cross sections, but its absolute magnitude at corresponding points of 
the cross section varies along the length of the conductor in simple 
proportion to the difference of electric potentials between a and a’, 
and is zero at one end in the particular case in which the con- 
ductors are connected through zero resistance at one end while 
the electromotive force is applied by an alternate current dynamo 
at the other end. On the other hand, the surface-distribution of 
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electric current is uniform throughout the whole length of . the 
conductors, and it is only its distribution in different parts of the 
cross-section that varies as the electric density. aa 

The proportionality of surface intensity of the current to electric 
density, asserted above, fails clearly in any case in which the circum- 
stances are such that the distance we must travel along the surface 
to find a sensible difference in electric density is not very great 
in comparison with the thickness of the current-stratum. Such a 
case is represented in fig. 3, which is drawn to scale, for alternate 
currents of period 2,th of a second in round rods of copper of. 
6 cms. diameter. The spaces between the outer circular boundaries 
and the inner fine circles, indicate what I have called the mhoic 
thickness,* being 714 of a centimetre for copper of resistivity 
1611 square contimetres per second. The full solution for such a 
case as that represented in fig, 3, belongs to the large class of 
cases intermediate between I. and II., and could only be arrived 
at by a kind of transcendent mathematics not hitherto worked. 
But without working it out, it is easy to see how the time-maximum 
intensity of the current will diminish inwards from the surface, 
and will be, at any point of either of the inner fine circles, about 
2 or 4 of what it is at the nearest point of the boundary surface : 
and that at points in the surface, distant from B B’ by one-half or 
one or two times the mhoic thickness, the current intensity will 
be much smaller than it is at 5 Bp’. 

III. In case I. the heat generated per unit of time, per unit of 


* Collected Papers, Vol. III., Art. CII, § 35. 
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volume, in different parts of the conductors, is inversely as the 
electric resistivity of the substance, and directly as the square of 
the total strength of current at any instant. In case II. the time- 
average of the heat generated per unit of time, per unit of area of 
the current stratum, is as.the time-average of the square of the 
quantity of current per unit breadth, multiplied by the square 
root of the product of the electric resistivity into the magnetic 
permeability. 

IV. Example of II.—Let the conductor, a, be a thin flat bar, as 
shown in the diagram (fig. 4), a’ being a tube surrounding 4, or 
another flat bar like a, or a conductor of any form whatever, pro- 
vided only that its shortest distance from a is a considerable 
multiple of the breadth of a. The thickness of a must be suffi- 
ciently great to satisfy the condition of IJ., and its breadth must 
be a large multiple of its thickness. (For copper carrying alter- 
nating currents of frequency 80 periods per second, these condi- 
tions will be practically fulfiJled by a flat bar of 4 cms. thickness, 
and 30 or 40 cms. breadth). The current in it is chiefly confined 
to two stratums extending to small distances inwards from its two 
sides. (For copper and frequency 80 periods per second, the time 
maximum of intensity of the current at the surface will be about 
&, or 74, times what it is at a distance 1:43 cms. in from 
the surface. The quantity of current per unit breadth, or 
as we may for brevity call it, the surface-density of the current 
in each stratum, is determined by the well-known solution 
of the problem of finding the surface electric density of an elec- 
trified ellipsoid of conductive material undisturbed by any 
other electrified body. The case we have to consider is that 
of an. ellipsoid whose longest diameter is infinite, medium 
diameter the breadth of our flat conductor, and least diameter in- 
finitely small. In this case the electric density varies inversely 
as /(o B? — oP). The graphic construction in the drawing 
shows PQ = /(0 B? — oP’), and we conclude that the time- 


Fig. 4. 


maximum of the surface density of the current varies inversely as 
PQ. The infinity which in the electric problem we find for 
electric density of the ideal conductor, is obviated for the electric 
current problem by the proper consideration of the rectangular 
corners, or the rounded edge (as the case may be), of our copper 
bar, which, though exceedingly interesting, is not included in 
the present communication. Suffice it to say, that there will be 
no infinities even if the corners be true mathematical angles. 

V. Examples of cases I. and II. :—Let a consist of three circular 
wires, 0, L and 1, of copper, lead, and iron respectively. In case L., 
the quantities of the whole current they will carry, and the quan- 
tities of heat generated per unit of time in them, will be inversely 
as their resistivities. In case II., if the centres of the three 
circular cross-sections form an equilateral triangle, the quantities 
of heat generated in them will be directly as the square roots of 
the resistivities for c and L; and for 1 would be as the square root 
of the product of the resistivity into the magnetic permeability, 
if the magnetic permeability were constant and the viscous or 
frictional resistance to change of magnetism nothing for the 
iron in the actual circumstances. This last supposition is 
probably true, approximately, with a permeability of .2,th for iron 
or steel, according to Lord Rayleigh, if the current is so small 
that the greatest magnetising force acting on the iron is less than 
01 C.G.S. 

‘VI. The dependence of the total quantity carried, on extent 
of surface, and on the solution of the electrostatic problem 
described in II, justifies Snow Harris, and proves that those 
who condemned him out of Ohm’s law were wrong, in respect 
to his advising tubes or broad plates for lightning conduc- 
tors, but does not justify him in bringing them down in the 
interior of a ship (even through the powder magazine), 
instead of across the deck and down its sides, or from the 
masts along the rigging and down the sides to the water. The 
non-dependence of the total quantities of current on the material, 
whether iron or non-magnetic metals, seems quite in accordance 
with Dr. Oliver Lodge’s experiments and doctrines regarding 
* Alternative Path’? and lightning conductors. The case of 
alternate currents is, of course, not exactly that of lightning dis- 
charges; but from it, by Fourier’s methods, we infer main con- 
clugions of II. and V., whether the discharges be oscillatory or 
non-oscillatory, provided only that it be as sudden as we have 
reason to believe lightning discharges are. 


Discussion. 


Prof. Rowzanp said that he had considered these alternating 
currents in parallel conductors, and he believed he gave a theorem 
with regard to the distribution in the case of perfect conductors. 
He thought that that was the only case in which the problem 
could be solved. In that case the distribution was exactly the 
same as it would have been if they had been charged with electri- 
city at rest ; and there was some theorem, which’ he had almost 


forgotten now, with regard to the self-induction and the capacity. 
In that special case the self-inducting capacity. Of course, that 
was a much more limited problem than that Sir William Thomson 
had given, but he thought it led to interesting results. It guided 
them in their ideas with regard to the distribution, because in the 
case of perfect conductors the distribution of the current was 
exactly the same as the distribution of the density in the case of 
conductors at rest, so making the conductivity a little less than 
that; and they were guided to some extent by that theorem. 
He did not know that any solution had ever been obtained in 
the case where the conductors were not perfect, but Sir William 
Thomson, he considered, had found a solution of that nature. — 


CORRESPONDENCE. 


Hysteresis. 


I have not much to say about this subject, which is 
occupying many of our minds, but I must kindly be 
allowed to call the attention of those of your readers 
who are interested in the subject to a short but remark- 
able paper by Prof. Ewing in the Philosophical Maga- 
zine for this month ; it is simply charming. 

The manner of expression, and total absence of 
mathematical gas and turnpike roads, which is so often 
apparent in such work, is not only to the advantage of 
many who want the crop, but who cannot, for different 
reasons, follow the plough and harrow; but in other 
respects itis so highly suggestive, and so face-to-face in 
its experimental truth, that its effect upon intelligent 
readers must be more than ordinary ; it is more than 
probable that from it they will learn more of mag- 
netism than from their past digestion of tons of 
theories. I am glad Prof. Ewing has mentioned his 
line and fields of magnetic needles, and expansible - 
base of rubber to shift their centres, the development 
of magnetic swing into “rotation,” the lag explana- 
tion, and critical temperatures; but I will not go 
further, but promise everyone one of the finest scien- 
tific treats from a perusal of Prof. Ewing’s latest mag- 
netic contribution. 


September 9th, 1890. 


P.S.—In the same number is an elaborate account all 
about-glow-worms, which may also interest many who 
think we get too few light rays from our lamps. 


James C. Richardson. 


Electric Launches. 


Much is often said of the advantages of electric 
launches, and comparisons are drawn between them 
and steam launches, to the great disadvantage of the 
latter. I have no particular partiality to the steam 
launch, and think it often a great nuisance to boating 
men on the Thames, but I am not aware that a great 
drawback to the use of some electric launches has been 
noted, namely, the smell. This, if present, has not been 
noticed by me in connection with the larger launches, 
but there is a small launch which may often be seen 
not 15 miles from London, which is a great sinner in 
this respect. In pulling down stream a few days ago, 
with the wind blowing towards me, I recognised the 
presence of this boat some hundreds of yards before 
reaching her, and remarked npon it to a friend who was 
steering ; he said he could see nothing of her; but 
shortly after, we passed her towing a boat almost as 
large as herself. This nuisance is, of course, from the 
acid in the cells. I do not know what type is in use, 
but such a boat is a bad advertisement for the electric 
launch business. 


E. R. Dolby. 
September 9th, 1890. ; 


The Electric Light in Portsmouth,—The Porés- 
mouth Times regards this as inevitable, and says that 
vested interests, referring to the Portsea Island Gas 
Company, must not be allowed to stop the way. — 
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FIRE RISK RULES. 


“ SUCH rules Should be based on the deductions of 
experiment and the teaching of experience. They 
should give the utmost freedom of action and encourage 
progress. They should contain the minimum that is 
necessary, and this should be strictly enforced. Above 
all, these rules should be in accordance with the 
general. principles which regulate all successful engi- 
neering constructions. For example, if we consider 
such familiar, but different structures as a locomotive 
engine, a steamer, or a bridge, we observe that there is 
no absolute safety in any one of them. Each has been 
perfected, not by directing the mind to a particular 
class of facts, but by a judicious compromise between 
many conflicting necessities, by giving neither more 
nor less than a just measure to each requirement, and 
in each case, all this has had to be done with due 
economy and limited means. In this spirit all fire 
insurance regulations should be framed.” 

This is the concise manner in which Mr. Wilson 
Hartnell summed up the requirements of fire risk rules 
and regulations when, before the British Association, 
he pointed out some much-needed amendments in 
those now existing ; and it is on his admirable paper, 
and the correspondence on the same subject in the 
Times, which has extended in a fitful manner over a 
period of some weeks, that we purpose offering a few 
comments. This, however, will not be so much with 
a view of suggesting any technical alterations, but 
rather from a desire to bring about the necessary 
feeling of compromise amongst the conflicting interests 
which now render the proper carrying out of electric 
lighting installations a matter of no small concern. 

Mr. Hartnell condemns any attempt on the part of 
insurance companies to determine a fixed current 
density in conductors as “ useless, vexatious, and scien- 
tifically wrong,” and on this point we cordially agree 
with him, and would urge upon the various companies’ 
technical experts not only the advisability, but the 
absolute necessity, of substituting for the clauses 


dealing with the sectional area of conductors others 
based upon scientific principles. 

When the subject of insulation is dealt with, it is 
not quite so easy to follow the ideas which presented 
themselves to the author’s mind. That the chief object 
of electric light insulation is safety, and that this 
should continue for as many years as possible, is doubt- 
less the view entertained by all electrical engineers ; but 
Mr. Hartnell seems likely to be misunderstood when he 
says that he considers durability of far more consequence 
than high insulation. The term “high insulation ” is, 
of course, a relative one only; but surely that very 
durability upon which so much stress is laid depends 
upon good and, probably, according to the material 
used, high insulation ? It, therefore, seems to us that 
Mr. Hartnell is in error in trying to dissociate the one 
from the other, although we concur in his opinion 
respecting the advantages of naked wires on insulators. 
So far as his distrust of vuleanised India-rubber goes, 
we would not like to say that it is entirely untenable ; 
on the other hand, evidence as to its superiority over 
all other kinds of insulation for electric light leads 
could doubtless be produced in abundance. 

The question as to what wires will pass the insurance 
companies is perhaps the most vital point of all for the 
contractor, and a letter which appears in our corre- 
spondence columns is only one of numerous complaints 
of a similar nature which have reached us from many 
quarters. . 

So far as specifying the insulation resistance per mile 
is concerned, there should be no difficulty whatever in 
this, nor should the question of dry or wet weather 
enter into the matter at all. All wires covered with 
India-rubber, gutta-percha, okonite, Callender’s bitu- 
minous compound, or. what not, are tested after an 
immersion for a given time, usually 24 hours, in water 
at a temperature of, generally 75° Fahr. It is necessary, 
owing to the effects of temperature upon the insulating 
materials to reduce the dielectric resistance to a 
standard ; and in telegraph work, whether underground 
or submarine, it is always taken at 75°. 

B 
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What the resnlt of testing for insulation turns out to 
be after the installation is completed depends not so 
much upon the wire, which per se should be just as 
good as when it left the manufacturers, as upon the 
number and nature of the apparatus in circuit, which 
include lamps, switches, cut-outs, joints, &c., of various 
kinds. Naturally the wire, through lapse of time, will 
not remain in the same excellent condition as when 
first erected, for only under water will India-rubber 
and gutta-percha retain their insulating properties for 
many years unimpaired. 

The controversy in the Zimes was commenced by 
Major Flood Page, who, in reply to a question as to the 
rules which were best to adopt for wiring houses in a 
small provincial town, answered that he could only say 
that some fire insurance offices followed one set of 
rules, others made their own, others had none, some 
trusted to inspection of each risk, and that, in the 
interests of the public, of the contractors, and of the 
offices themselves, it was most earnestly to be desired 
that one set of rules should be adopted by all the fire 
insurance offices. 

Furthermore, this gentleman, after a careful examina- 
tion of the rules of the Phoenix office and of the Institu- 
tion of Electrical Engineers, and also of the special 
rules of ten different fire offices, concluded that they 
contained no crucial difference, nor any disagreement 
in principle, and, while founded on the Phcenix model, 
the variations were mere matters of detail, none of which, 
so far as the gallant Major could see, made the offices 
which introduced the changes any safer or better for 
the introduction. In conclusion, he advocated the 
adoption of Mr. Musgrave Heaphy’s classical compila- 
tion on a variety of grounds, one being that ‘ notwith- 
standing the number of years these rules have been in 
use, not a single instance of fire has occurred from any 
electrical installation placed up in compliance with 
them.” Prof. Silvanus Thompson and Mr. C. H. W. 
Biggs took up the cudgels in the same cause ; but two 
gentlemen, who have had much practical experience on 
a subject which their opponents could only treat 
theoretically, brought their guns to bear upon the 
Phoenix rules, and knocked them considerably out of 
shape, although not beyond recognition. 

Mr. Verity explained how a serious effort was made 
to compile standard rules by the Institution of 
Electrical Engineers some time ago, but the rules then 
devised never commanded general respect and gradu- 
ally lapsed owing to the action of certain fire-office 
surveyors, who throughout maintained that it was for 
them to satisfy themselves of the risks they took ; that 
they were entitled to take whatever steps they thought 
necessary for the protection of their offices; and that 
they could not recognise rules laid down by an insti- 
tution in no way associated with them financially in 
their risks, ‘“ But,” says Mr. Verity, “it is distinctly 
wrong to say that electric light rules concern the fire 
offices only. They concern the electric supply com- 
panies, as they also must be satisfied with the 
efficiency of house wiring before they connect it to 
their system ; they concern the electrical contractor, 
who could do his work more speedily and at a lower 


rate if uniform-requirements.were insisted on ; and they 
greatly concern the house occupier who wants to be 
left in peace, feeling that when such work has once 
been done he will not be disturbed again. Besides the 
variety of rules mentioned by Major Page as being 
issued by fire offices, each electric supply company has 
also its own set of rules which must be complied with, 
It may be asked, Why should a supply company re- 
quire rules also, and why is the fire-office inspection 
not considered sufficient ? I fear the reply must be 
that although such inspection is often carefully made, 
yet in many cases it is very perfynctorily performed. 
Moreover, fire office inspection of electric work usually 
deals solely with the quality of material, the system of 
safety fuses, switches, &c.,and it would be quite a 
novelty for any fire-office surveyor to be seen with 
instruments for accurately testing as to the efficiency of 
the work, and yet this is just what a supply company 
requires.” - ne 

Mr. A, A. Campbell Swinton alluded to Major Flood 
Page’s letter in a grimly sarcastic vein :—“ Among per- 
sons competent to judge, there is now no question that. 
given proper appliances and good workmanship, the 
electric light is by far the safest of all illuminants, but, 
at the same time, it must be confessed that the state- 
ment that no fires have occurred where the Phoenix 
rules have been thoroughly followed is a very safe one, 
as it is, at all events, open to doubt whether there ever 
has yet been an installation carried out in entire 
accordance with these rules.” ; 

Both gentlemen are agreed that Mr. Musgrave Heaphy 
has undoubtedly been the means of bringing about the 
present high standard of electrical work,’ and his rules 
must form the basis of future work in this direction. 
But the objections that have been from time to time 
raised to the Phoenix rules are that they are too many 
and diffusive ; that they leave too much to the dis- 
cretion of the surveyor, whom, from the vast amount 
of work, it is impossible to so frequently consult ; that 
some of the rules are unnecessary and not desired by 
other leading offices; and that some ‘of the: details 
required simply tend to unnecessary expense, without 
adding to safety. 

Moreover, each edition becomes more and more volu- 
minous, and this seems likely to go on ad infinitum. 

It appears, therefore, that what is now desirable is a 
set of rules which will meet the approval of both in- 
surance and electrical supply companies, and also 
the needs of wiring contractors. It seems on the 
face of it unnecessary that supply companies should 
require a set of rules for their own protection, but that 
this is at present the case is well known, and for 
obvious reasons they must themselves decide whether 
to supply current to a house or not, even if it has passed 
the fire office inspectors. The insulation question is a 
very important one for companies supplying on the low 
tension system, as a bad leak in one house may interfere 
with the supply of a whole district, a drawback which 
does not enter into the transformer method, so long as 
the primaries are kept free from the secondary coils. It 
will be readily seen then that although a fire office 
takes the risk of the house in which a conflagration 
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happens to occur, still the supply company has a heavy 
responsibility ; this, however, might be merged into 
the insurance companies upon the adoption of new 
standard rules. Now, to effect this object, there is only 
one obstacle to overcome, and that is to bring Mr. 
Heaphy to take a reasonable view of the situation. He 
was in the beginning guide, philosopher, and friend 
to the electric lighting industry; now he is the 
stumbling-block. 

A practical committee, composed mainly of men who 
have had the advantage of experience.to guide them, is 
required, but it should not contain more than eight 
members, half that number representing the fire offices, 
and the others selected from the contractors and supply 
companies, More than these would lead to waste of 
time and guibbling, and in the end the result would, 
like Prof. Fitzgerald’s famous mathematical paper, 
“ An episode in the life of J” = 0. 

Now we may take it that the fire offices are quite as 
anxious as the contractors to see one set of rules 
adopted, and, generally speaking, they will not care 
from whence they may emanate, so long as they fulfil 
certain conditions. No one wishes to deprive the 
“ Phenix” of the credit due to them in the matter, 
indeed, that would be impossible; but we and others 
have objected to Mr. Heaphy’s rules as unsuitable from 
a business point of view, on account of their vagueness 
in important points, leading to unnecessary correspond- 
ence and interviews. 

A very laudable attempt was made last year by the 
Fire Offices’ Committee to issue an official set of rules 
which, we believe, would have given satisfaction to all 
concerned, but owing to the factious opposition of a 
few, it was deemed advisable to let the matter rest for 
a time, and thus we have drifted into the present un- 
satisfactory state of things. 

Now as to an ideal set of rules. Let us consider 
them from the fire office point of view. Inthe majority 
of fire offices the inspection of electric installations 
forms but a small portion of the duties of their 
surveyors, and it is essential that that portion be 
rendered as light as possible. Hence rules regulating 
the installation of electrical energy should be definite 
and precise—in fact, in the form of must be, and not 
should be. Limits as to current, spacings, insulation, 
and the like, should be all clearly defined. Nothing 
should be left for “approval,” and the “inspector” 
should be eliminated from them. It is quite possible, 
in our opinion, to draw up a set of rules that shall 
compel good work, without entering into minute 
details. Specify for enough copper, well insulated, 
and the proper jointing and carrying of conductors ; 
state the principles governing the construction and 
mounting of switches and cut-outs; prohibit their 
being placed in positions where, if they go wrong, they 
can do harm ; then, if the total insulation of an in- 
stallation is satisfactory, we may rest content. Above 
all, do not harass the contractor with mere fads and 
fancies. Reasonable security against fire can be 
attained without unnecessarily adding to the cost of 
wiring, and thus retarding the more general introduc- 
tion of what is, after all, the safest light to be had. 


The insurance companies’ task will in future be much 
simplified by the Board of Trade regulations. They 
need now concern themselves only with the house 
work. More latitude should be allowed in wiring off a 
direct continuous current supply, as against alternating 
transformer systems. With the former one well-known 
company had no trouble, whereas with the latter it has 
had a good deal. 

The present agitation will do good, and we hope lead 
to some satisfactory results this autumn. Upon one 
thing, however, everybody concerned may rely. The 
leading fire offices will not have the Phcnix rules 
thrust upon them in their present garb—Prof. 5S. 
Thompson notwithstanding! Let that be clearly under- 
stood. 

To bring the matter officially before the repre- 
sentatives of the fire offices, we «would suggest a letter 
on the subject being addressed to the Secretary of the 
Fire Offices’ Committee, Watling Street, from, let us 
say, the Electrical Section of the LondonChamber of 
Commerce ? 

There is no need to trouble the Institution of Elec- 
trical Engineers further; there are certain broad 
principles common to all systems of electric lighting, 
but we feel inclined to agree with a gas contemporary 
that electricians will have to share the fate of gasfitters 
in a similar event, and meet every fresh case on its own 
merits. It cannot be a difficult task to settle the prin- 
cipal desiderata of safe electric light wiring ; but ex- 
ceptional cases are certain to arise from time to time, 
which cannot be dealt with by hard-and-fast rules. 
The project of employing the Institution of Electrical 
Engineers, or the Board of Trade, or any other outside 
body to draw up a code of fire rules, falls to the ground 
the moment it is perceived that since the Fire Offices 
would have to pay the damage, they must have the last 
word as to what precautions they would be satisfied 
with before issuing a policy. 

A last word on the duties of inspectors. Can it bea 
satisfactory condition of affairs to know that the repre- 
sentative of a fire office may also be a consulting engi- 
neer even if he has no direct interest in any electrical 
supplies ? We believe the inspectors of Lloyd’s, for 
instance, devote the whole of their time to the duty of 
examining ships, and do not practise as technical 
advisers to the very people with whose vessels they 
may have to find fault. In electrical engineering, 
however, possibly because the business is yet but in 
its infancy, we have known instances of fire inspectors 
acting as censors of the work and materials advised by 
them, as experts, to be employed ; and consulting 
engineers acting as contractors to their own clients ; in 
fact, as they cannot fill up their time profitably in one 
branch, there is a tendency to combine all. These 
things should not be passed unnoticed, and the pages 
of the REVIEW are open to any of our correspondents 
to suggest plans by which the whole fraternity may yet 
become a happy family. 


THE Thomson - Houston Company 
has experienced a rebuff on the part 
of the Bremen Town Council. One of 
the reasons assigned for the refusal of the concession 
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for a projected line from the Rathhaus to the Buerger- 
park was said to be due to the very unsatisfactory 
working of the electric tramway at the Bremen Exhi- 
bition. The noise occasioned by the cars was con- 
sidered unbearable, and another objection was raised 
against the sparks or “flashes of lightning” between 
the wheels and rails forming the return circuit. Similar 
complaints reach us from Italy anent another American 
system, and it appears that people on the Continent of 
Europe are not inclined to put up with nuisances 
which our American cousins tolerate. Toothed wheel 
gearing must sooner or later develop that rattling noise 
which, however natural to a machine shop, will never 
be appreciated in a public conveyance. Visitors to 
Blackpool are ever complaining of the noise occasioned 
by the electric tramcars, and these are fitted with the 
best kind of chain gearing, as are also those of Barking 
Road, with another noisy sort. 


THE Lichterfelde Electric Railway, 
the oldest in the world, has been ex- 
tended to the Potsdam Railway station 
and opened for traffic. 


The Oldest Electric 
Tramway. 


AMERICANS, more than any other 
nation, enjoy the privilege of paying 
duty for most things which cross their frontier. 
Hitherto electricity by means of submarine cables has 
entered free of duty ; this was for telegraphic purposes 
only, but the probability is that this “imponderable 
matter” may, in future, be taxed if “imported” for 
other uses. There exists, according to the New York 
Herald, an enterprise called the “ Cataract Construction 
Company,” which has for its object the utilisation of 
the power of the Niagara Falls. This company having 
learnt that some Canadian parties are endeavouring to 


Duty on Electricity. 


organise opposition for the construction of works on 


the Canadian side, with the intention of transmitting 
the power to the American side, have asked the Con- 
ference Committee on the Tariff Bill to insert’ a clause 
taxing the conveyed energy at the rate of $5 per horse- 
power. It is not stated whether this is for a horse- 
power per minute or perannum ; anyhow, the question 
is an interesting one, and we wonder whether the 
vigilant U.S. Custom House officials will stop the 
current at the frontier for the purpose of examining its 
quality, since the notion of two kinds of electricity 
still exists in certain quarters, or whether it will be 
passed through a meter kept by the excise officers ? 


PIPES for gas, water and electric 
cables, made of paper, have recently 
been exhibited in Vienna. The width 
of the paper is equal to the length of a given pipe. The 
paper runs first through molten asphalt and is rolled 
upon a mandril of wood, the size of which determines 
the inside diameter of the pipe. When cool, the man- 
dril is removed, and the inside of the tube covered with 
akind of enamel, the composition of which is kept 
secret. The outside is covered with a bituminous 
lacquer and sand. It is stated that a pipe of 2 centi- 
metres thickness of material stands an internal pressure 
of 1,000 kilogrammes. 


Paper Tubes for 
Underground Work. 


AN electrical contemporary which, 
last week, devoted a leader to pro- 
phesying the speedy demolition of the B.A. for the 
Advancement of Science, unless reforms were adopted 
to meet the wants of the times, commences in the 
following contradictory manner :—‘ The afternoon of 


Curious Reasoning. — 


Saturday was very fine in Yorkshire ; and the meeting 
of the British Association may therefore be considered 
to be a success, since members had every opportunity 
for enjoyable excursions.” Just as one swallow makes 
a summer, 80 a fine Saturday half-holiday sets the seal 
of success upon what the Hvening News and Post calls 
a moribund association. 


es rent: WE have already laid the general 
the Telegraph Scheme, terms of the new telegraph scheme 
before our readers. Though some 
months have elapsed since its existence was made 
public, it is surprising to hear that it is not yet in 
general operation at the Central Telegraph Office. 
Whatever may have led to this extraordinary delay, it 
is to be hoped that such points as a fairer system of 
awarding sick pay to first and second class clerks, the 
question of a month’s annual leave to the former body, 
and the unsettled question of the improvement of the 
position of senior clerks, will have been found to have 
received that full measure of recognition which their 
importance demand. : 


atictoea renee A FINANCIAL contemporary writing 

Patent Copper Depo’ On this subject makes the following 

‘Siting Co, Ma. apposite remarks:—“ The game that has 
been played is undoubtedly a clever one, but its success 
does not inspire us with confidence in the future of the 
companies. The mere fact that each parent concern 
has created sub-companies, and received substantial 
sums from them is sufficient explanation of the premium 
at which the shares of each of those concerns stand, 
but what has any one of them earned, and what have 
the off-shoots accomplished in the way of genuine 
business ? It stands to reason that these fresh issues 
of capital cannot go on for ever. The time must come 
when the bond fides of each of them, and the com- | 
mercial value of the Elmore process will be put to the 
proof, and it is our duty to keep this fact before our 
readers. Our own opinion is that the invention of the 
Messrs. Elmore is worth money, but not so much 
money as the wire pullers have obtained for it ; not as 
many pence as they have been paid shillings, and we 
do not for'one moment believe that the demand for 
absolutely pure copper is sufficient to return a divi- 
dend of 1 per cent. upon the capitalisation of the com- 
panies we have enumerated. Were there but one— 
Elmore’s Patent Copper Depositing Company, for 
instance—it might be a pronounced success ; but as it 
is, we feel convinced the result will be a disastrous one 
for the shareholders. It must be remembered that the 
aggregate capital employed is £820,020, made up as 
follows :— ORe 


Elmore’s Foreign and Colonial £120,900 
55 Copper Depositing 200,000 

$ Wire Manufacturing 300,020 

oF French Patent 200,000 
£820,020 


To pay 10 per cent. upon that amount will require 
£82,000 per annum.” It is possible, however, that Sir 
W. Thomson’s paper to which we alluded last week on 
p. 287, may create a great demand for perfectly pure 
copper. 


How is it that with twelve cars the 
Birmingham Central Tramways Com- 
pany run only five of them? Also 
how is it that the General Electric Power and Traction 
Company, with six cars at Barking Road, have only 
three and sometimes only two running ? 


Accumulator 
Tramcars, 
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ELECTRIC BLOW-PIPES. 


By A. M. TANNER. 


My attention has been drawn to an illustrated article 
in the Hlectrical World of August 23rd, 1890, on 
welding with the electric arc. This article reviews 
certain inventions of C. L. Coffin on the above-entitled 
subject, and says that “the fundamental principle 
involved therein can be called that of an electrical 
blow-pipe ;” furthermore, it is stated that the idea of 
handling the electric arc as one would a blow-pipe with 
a magnetic blast instead air, is certainly a very beau- 
tiful and ingenious application of theory. From this 
it would appear that Mr. Coffin, or the writer of the 
article in the aforesaid journal, is without knowledge 
of the electric blow-pipes of Werdermann and Jamin, 
and the fact that the action of electro-magnets upon the 
electric arc has frequently been studied, notably, by 
Quet (see Comptes Rendus, of French Academy of 
Sciences, Vol. XXXIV., A.D. 1852, page 805). Quet 
states that Davy was the first to experiment upon the 
voltaic arc with magnets, and that Despretz and others 
had also studied the same phenomenon. In referring 
to his own experiments, he says :— 

“7 caused a very powerful electro-magnet, made by 
Rhumkorff, to act upon the Davy arc, and I transformed 
the column of light into a long rushing point of an 
intense heat, and similar to the blow-pipe flame, I 
obtained this result by placing the carbons perpen- 
dicularly to the common axis of the electro-magnet 
coils. In order to explain my idea, I will suppose this 
axis to be horizontal, the carbons vertical, and their 
points placed between the neighbouring poles of the 
apparatus. In these conditions, instead of a vertical 
column of electric light a horizontal point is formed 
(dard) perpendicularly to the axis of the coils, just as 
when the blast of a blow-pipe is directed upon 
aflame. The analogy is so complete that, by reason of 
the noise produced by the are, it appears as if some one 
were blowing. The light of this point has neither the 
whiteness or dazzling character of the electric column 
it displaces ; nevertheless, its heat is very great, be- 
cause it is capable of melting platinum. Because of 
this last-mentioned property, and the form taken by 
the arc, it appears to me that this kind of electro- 
magnetic blow-pipe can be usefully applied in the arts, 
The electric point (dard éléctrique) is remarkable for 
its length. In my experiments, it was eight or ten 
times more than the maximum length of the luminous 
column. Quet also states that the carbons can be 
placed at an angle, or one at the side of the other, in 
which case the electric point is formed laterally and 
parallel to the carbons. It will readily be perceived 
that Quet foreshadowed Coffin’s process, in which the 
arc is formed between two converging carbon pencils 
and is blown downward upon the metal surfac2s to be 
heated by the influence of an electro-magnet. An 
arrangement of parallel carbon electrodes (as in Jab- 
lokoff candle) and electro-magnet is shown by Richard 
Werdermann in his English patent, No. 1,438, dated 
April 24th, 1874, for a method of cutting rock or stone, 
&e, I can do no better than to quote the entire descrip- 
tion of this patent, bearing upon an electric blow-pipe, 
particularly as the article on Coffin’s welding process 
states that an air-blast is sometimes used for deflecting 
the arc. This is also an idea disclosed by Werder- 
mann, as will be seen from the following abstract 
of the descripjion found in the patent, viz. : — 
‘When the rock is very hard, as porphyry, granite, 
gneiss, and the like, I prefer to use an electric blow- 
pipe. Fig. 3 is a plan of an apparatus for carrying this 
part of my invention into effect, and fig. 4 is a front 
view of the same. In this apparatus the carbon points, 
g, of the electric light are fixed on a suitable handle or 
frame provided with pinions, h, and racks, /', to regu- 
late their distance. I blow through the voltaic are 
over the two carbon points, g, a powerful current of air 
or steam or other suitable vapour or gas. For this pur- 
pose [ provide a carbon tube, #, arranged over the said 


carbon points, g, and provided with an adjusting 
pinion, /, and rack, /'. The air, steam, or gas is sup- 
plied to the said carbon tube by a pipe, m. When the 
blast is in operation through this tube, and the light is 
burning, the flame of the voltaic are will produce the 
effect of a powerful blow-pipe. g', g', are wires con- 
necting the carbon points with a battery. In fig. 5 I 
have shown an apparatus in which the carbon points 


-are arranged between the two poles of a powerful 


electro-magnet, and the blow-pipe is not used. Assoon 
as the light is produced and the electro-magnet set in 
action, the voltaic are is repelled and pointed like the 
flame of a blow-pipe. The heat obtained by the appa- 
ratus shown in figs. 3 or 5 is so intense that the hardest 
granite is thereby not only calcined but is fused ina 
few seconds.” 


E, Electro-magnet. 


Fira. 5. 


C, Carbon pencil. 


Another electric blow-pipe (chalumeavw electrique) is 
described by Jamin in the Comptes Rendus of the 
French Academy of Sciences, Vol. 88, A.D. 1879, page 
544, After having described an electric lamp with 
parallel carbons, and the effect of an electro-magnet 
upon the electric are, first discovered by Quet, Jamin 
states :— The fusion of lime proves that the arc thus 
projected by a magnetic effect is capable of con- 
siderably heating all bodies; it is a genuine blow-pipe, 
and probably the most powerful of all. I recommend 
it to chemists and physicists.” 

The blow-pipes of Werdermann and Jamin, although 
not specially designed for such purpose, are adapted to 
be used for the electric welding of metals, since they 
have parallel electrodes arranged in such a way that 
the arc can be projected upon surfaces placed beneath 
the arc. There is another more recent reference to be 
‘considered which is also an electric blow-pipe, and 
is specially designed for welding and soldering metals. 
The English patent of Bernardos and Olszewsk, dated 
October 28th, 1885, No. 12,984, describes and illustrates 
in figure 35, an “ Electric Solderer,’ which has two 
parallel carbon pencils fastened in a holder and ar- 
ranged above an anvil on which the work is placed. 
The anvil is surrounded by a wire coil, so that when 
the electric current produces the arc between the 
parallel carbons and flows through the anvil coil, the 
anvil is converted into an electro magnet “ whereby 
the flame of the are is drawn to the object to be 
operated upon.” ' 

I think I have satisfactorily shown that Mr. Coffin 
did not invent the electric blow-pipe. Quet having 
fused platinum with a so-called “ electro magnetic 
blow-pipe” in 1852, and Werdermann having subse- 
quently applied the same instrument to the cutting 
and fusion of mineral substances. Du Moncel, the 
eminent historigrapher of the applications of electricity, 
says in his work; “TI desire to be impartial in my 
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writings and ‘a rendre a;César ce qui appartient a César. 
It is well that this should be observed in this modern 
age of electricity, and credit bestowed where credit is 
due. 


MUNICIPAL LIGHTING.* 


By M. J. FRANCISCO. 


THE electric spark that Franklin gathered upon his 
key lay dormant for years, until from the fires of 


genius, guided by the finger of science, there flashed — 


forth the electric light. This has been increased and 
magnified, until to-day America stands as the exponent 
of this science, with 300,000 are and 4,000,000 incan- 
descent lamps flashing like meteors across the conti- 
nent. Thus has science aided nature in lighting up 
the streets and highways of our native land, from the 
shores of the Atlantic, across the snowy peaks of the 
Rocky Mountains, to the golden shores of the Pacific. 

This vast industry, requiring an army of over 
300,000 men and an investment of $300,000,000, is the 
result of American genius and enterprise. 
may well congratulate ourselves that we are here to- 
day as the representatives of this science and industry, 
which is revolutionising the world. Not only has the 
globe been encircled with telegraph symbols, and the 
human voice sent flying across space for thousands of 
miles, but the ocean itself has been studded with 
electric lights, guiding the mariner across its waste of 
waters, and flashing its brilliant hues as a welcome 
beacon upon the weary eyes of many a watching crew, 
whose vessel was sinking in mid-ocean. 

This science, fraught with so much good for man- 
kind, which has put millions of money into circulation 
and furnished employment to thousands of labouring 
men and others, is now menaced by men who, posing 
as economists, desire to use this power for political and 
other purposes, as well as for their own aggrandise- 
ment, regardless of the interest of the masses or the 
public welfare. The plain English of this movement 
is municipal control of electric lighting plants. 

Who are the great apostles of municipal ownership 
of electric lighting plants, claiming that municipa- 
lities can furnish lights cheaper than private corpora- 
tions ? Mostly visionary, theoretical dreamers. Not 
one has had a single day’s practical experience in the 
electric lighting business. For example we were 
treated to a specious article in the New York Jnde- 
pendent, purporting to come from a professor of Johns 
Hopkins University. An examination of the article 
shows at once that the author has no experience or 
practical knowledge of the business, and proves to be 
simply a youth from Omaha, Neb., who has been study- 
ing there for a couple of years. He is now told to cry 
monopoly, and this article is the result. These are the 
persons who are being used by professed economists, 


wire-pullers, and others as figure-heads ; who make state- © 


ments based upon a state of things that do not exist, 
and use such statements in contradiction of the actual 
experience of practical men and the best scientists of 
this generation, who have not only made the subject a 
study, but demonstrated the same by testing it every 
night for years. 

If a municipality can sell electricity cheaper than 
private corporations, why should they not manage all 
other industries and trades of the country? All cities 
have large amounts of printing done; why not have 
the city own and run paper mills and printing offices ? 
also street cars, and own mines and sell coal? They 
also use immense quantities of stone, building material, 
&c. ; then have them run a marble quarry. The tax- 
payers use carriages ; let the city build these also. And 
so on with every industry requiring the investment of 
private capital. Ifmunicipalities can save the taxpayer 


*A paper read before the American National Electric Light 
Association, August 20th, 1890. 


Truly we — 


money in controlling and manipulating one industry, 
why not all? If they can do it cheaper, then every 
taxpayer would receive the same proportional benefit 
as is claimed for electric lights. 

The great argument used in support of municipal 
control of lighting plants is a list of cities, with what 
purports to be accounts of the cost of their electric 
lights, where over half of the expense of the lights 
has been charged to other departments. Among these 
are Bay City, Bangor, Dunkirk, Chicago, Ypsilanti, 
Topeka and Lewiston. 

We will examine a few of the claims made as to the 
cost of lights in these cities. 

The City Superintendent of Bay City, Mich., 
reported that the cost of the electric lights was only 
$40 per year. The Council of Bay City appointed a‘ 
special committee to investigate the expense of city 
lights, and they submitted a report showing that the 
city was running 137 lights at a cost of $59.42 each per 
year, not including taxes, water rates, interest or 
depreciation. Including interest, 5 per cent. on 
$35,000, cost of plant, taxes and water rates, 24 per 
cent., 10 per cent. depreciation, the cost was $104 per 
year each lamp, running only dark nights. A short 
time since, during a thunder shower, the city was left 
in darkness, because the City Superintendent was 
afraid of burning out an armature if he ran the lights. 
A gentleman passing an evening in Bay City recently 
inquired why they did not have street lights, and the 
answer was “ We do have them,” and sure enough, at 
nine o’clock, they started the lights. Still, the price 
charged by electric light companies for first-class 
service, with lights every night, even when obliged to 
compete with the rival forces of Heaven’s batteries, is 
compared with such service as shown in Bay City. 

The city of Bangor claims that the average cost of 
burning a light each night is 122 cent. ; that is $46.23 per 
year for each lamp. The electrician is paid $78.50 per 
month, or $942 per year; his assistant receives $520 
per year ; one lineman is employed at $624 per year; 
two trimmers at $1,248 for the year—making $3,334 
for wages of these men, being $22.82 per lamp per 
year. They run all night, requiring double lamps and 
four carbons for each and every day, calling for 
1,460 carbons per year each lamp; for these they pay 
$13 per thousand, and in addition pay 96 cents. per 
thousand for freight and 5 cents. per thousand for 
cartage from the freight-house, making cost of carbons 
$14 per thousand, or $2044 per lamp per year. 
Allowing $2.97 per year for oil and waste, we find the 
amount paid by the city for wages, carbons, oil 
and waste was $46.23 per lamp per year. This is 
122 cents. per lamp per night, just what is claimed as 
the entire cost to the city for running their lights. The 
plant cost $35,000, and this does not include anything 
for the water-power nor for any portion of construction 
of the dam or cost of its maintenance, or for the 
station buildings. Interest on $35,000 at 6 per cent., 
$2,100 ; depreciation on electric apparatus, 10 per cent., — 
$3,500 ; broken globes during the year, $130; wall 
controller burned out, costing $160 ; 15 lamps broken, 
repairs costing about $300; damage to mast-arms, 
repairs costing $100; repairs at station, $500; also 
$730 paid for coal. Here is $7,520, which is part of 
the expense of the electric lights charged to some other 
department, while to get the true cost there must be 
added to this the repairs to the dam, interest on the 
cost of the buildings, wages of an engineer when 
engine is used, cost of new brushes and segments; also 
taxes and water rent, which the city would receive 
from a private corporation if running the lights, which, 
at the lowest estimate, would be over $1,000 per year ; 
thus making a total cost to the city of $15,271.86 for 
running 146 lamps one year, being $104.59 per lamp, 
and that, too, with water power all the time except for 
about six weeks. 

The favourite place quoted by advocates of municipal 
ownership is Dunkirk, N.Y. I herewith give the 
report of the water commissioners of Dunkirk. As a 
specimen of expert bookkeeping, and a sample of the 
way accounts are kept by cities, I recommend the plan 
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to all electric light men ; for, if you are endeavouring 
to satisfy your constituents or stockholders that 
electric lights can be run without money and without 
price, it cannot be excelled. .;The report reads as 
follows :— 


“ Parp on Account or Exectrric Ligur. 


For linemen’s salary .«. $540.00 
For fuel - . 933.24 
For supplies ... YG aad 447.60 
For labour repairing line ... ie 41.42 
For repairs on engine and boiler ... 65.64 
For repairs on machinery ... 99.40 
For miscellaneous accounts 14.60 

$2,141.90 


“ The above statement shows very distinctly that the 
most sanguine predictions as to the cost of running the 
electric lights of this city have been more than realised. 
After a trial of one year and eight months, the 
machinery and line are in better and more perfect 
condition than when first started. The cost of our 
electric light does not exceed 1 cent per hour for each 
light.” 

Here we have a report from the city authorities 
stating that the entire cost to the city of running 55 arc 
lights one year was $2,141.90. 

You will notice one item is repairs on engine and 
boiler ; also one item for fuel, showing that the plant 
was steam power, and, what is far better, a style of 
boilers and engine that ran the entire year, starting and 
stopping at proper times automatically, without any- 
one to look after them except a man occasionally to 
make a few repairs—the coal walked into the furnace 
without assistance, and no one was employed in or 
about the station, neither did the plant cost the city 
anything. 

Here is a sample of the reports made by politicians 
and those professed economists, which shows just how 
reliable they are. Of course, a man of practical expe- 
rience, and knowing that electric lights do not run 
without human agency, would look further before 
accepting such a statement ; and when we examine the 
accounts of the water-works, we find engineers and 
firemen paid $3,555, supplies $449, general expenses 
under superintendent $995, miscellaneous accounts 
$240, superintendent’s salary $720, interest on bonds 
$7,025—making $12,984 additional. Even if only one- 
third of this is charged to electric lights, we have 
$4,328 to add to the $2,141, making $6,469 for 55 lights, 
or $117 each per year. Consistency, thou art a jewel ! 

Chicago, it is claimed, is the centre of the world, and 
the only place on this mundane sphere where mortals 
can be happy, and where life can be spent without 
thought of money or the hereafter, because their 
electric lights only cost $73 per year. We admit that 
Chicago has triumphantly secured the World’s Fair, 
and is now transposing our national air to “ Hail, 
Chicago! happy land.” But they have not yet seen 
the bills for the electric lights, as furnished by 
the city and used on that occasion. When they 
do, the city electrician will need to add something more 
to his stereotyped answers that the cost of city lights 
“does not include any expenses such as you mention— 
taxes, water rent, interest on investment, insurance, 
repairs, depreciation or renewal of plant in general ;” 
neither will it be expedient to charge the wages of the 
electric light linemen to the fire alarm telegraph depart- 
ment, notwithstanding it works very nicely now, and 
helps wonderfully to make the cost of an arc light 
appear small, 

Upon investigation of one of their stations of 275 to 
300-light capacity, I find that the chief engineer 
receives $1,200 ; assistant, $1,030 ; four firemen, $2,880 ; 
six trimmers, $3,240; line tester, $720; three line- 
men, $2,520; cost of carbons, $3,800; fuel, $12,000 ; 
interest, $14,000; depreciation, 2} per cent., $8,750 ; 
oil, waste, repairs, globes, taxes, &c., $7,000 — 
making $57,190 a year expense for running 300 arc 
lamps, being $190.63 per year per lamp, and this 
makes no provision for salary of electrician, superinten- 
dent, or for armatures burned out, or any accidents or 


damages. With the linemen’s wages charged to the 
fire alarm telegraph department, we can reduce this 
42.520. Now, to what other department do they charge 
the other expenses to reduce it to $73 per year per 
lamp. 

Ypsilanti, Mich., is the Mecca toward which all 
advocates of municipal ownership turn their longing 
eyes, and we are informed that the entire cost. of a 
2,000 C.P. lamp is $23.61 per year, when the truth dis- 
closes the fact that Ypsilanti pays $72 per year, only 
running 18 nights a month until midnight. Wishing 
to have the views of the prominent authorities of this 
wonderfully-managed city, the following questions 
were propounded, and I give both the questions and 
answers :— 

Q. 1.—With your experience, are you in favour of 
cities doing their own lighting >—A. No. 

Q. 2.—Why ? A.—Political preferences and frequent 
changes of management are too expensive. Incompe- 
tent engineers, linemen, and trimmers kept in place by 
a committee for political or other purposes; poor 
carbons, lack of attention generally, grounding of wires, 
breaking of globes, infringement of patents, constant 
repairs, &c., make this system expensive and an un- 
known amount till the year expires. The wear and 
tear is immense, all kinds of complaints and no re- 
sponsible head is the rule. On the contract plan for 
light you pay for what you get only, and know what to 
provide for in the estimate for tax levy. 

Q. 3.—If your city had the work to do over again, do 
you think they would do the same ?—A. No. 

Q. 4.—Has the municipal operation of your plant met 
all expectations and requirements ?>—A. No. 

Topeka is another place where electric lights fur- 
nished by the city are cheaper than sunlight, and the 
city jubilant over their purchase. I quote froma letter 
written by a prominent official of the City of Topeka, 
which seems to prove that their millenium has not yet 
arrived. He says: “The agreement for all night light- 
ing was $6 per light per month. We find that the cost 
of operating the plant of 184 lights for all night has 
been $11 per month. The agreement further provided 
that lights should be 2,000 candle-power ; all the tests 
we have made do not show them to be over 500 
candle-power. Our lights so far have been'very un- 
satisfactory. My own opinion of the matter is that it 
would be much cheaper in the end for the city to have 
contracted with some of our electric light companies 
here to furnish the city with its lights at so much per 
light. We would then have known at least just what 
they would have cost. As it is, we have to take our 
medicine, which is liable to be a very expensive dose. 
It is a very expensive luxury, and there are so many 
expenses coming up that we cannot foresee; there- 
fore, I say, when you take everything into considera- 
tion—interest on the investment, wear and tear on 
machinery, dynamos, &c. (the contractors are already 
building over ours, and they have not run two 
years yet)—consider well before contracting for a 
plant.” Here is the opinion of an honest official, 
who has had experience with a city owning a plant. 

Lewiston, Maine, is another brilliant example of 
municipal ownership. They have a plant of 100 arc 
lights, which cost the city $15,000. They burn, on an 
average, 24 nights per month on moonlight schedule, 
and the Mayor says the actual running expenses are 
$4,200 per year. Add interest on cost of plant, depre- 
ciation, 5 per cent., taxes, rent of water-power, which 
the city would have received from a private company ; 
therefore it is costing the city for 100 arc lights, using 
water-power, $7,200, or $72 per lamp per year, while 
the local electric light company offered to furnish the 
same lights for $5,760, being $1,440 less than it costs 
the city to run their own lights ; and still it has been 
advertised broadcast that the cost of are lights in 
Lewiston was only 14 cents. per night. 

I have secured reports from fifty municipal plants, 
embracing nearly all the cities and towns in the United 
States owning plants, and find that the cost of these 
has been $1,511,225 ; that they are using 3,725 lamps ; 
12 places running all night, and 38 until midnight or 
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on the moonlight schedule ; that the average price paid 
for coal is $2.34 per ton; that the actual running 
expenses have been $251,194 ; that the interest on the 
cost of these plants is $90,691; depreciation at 5 per 
cent. $75,576; cost of replacing armatures actually 
burned out, &12, 000; taxes city would have received 
from private corporations if they had furnished 
the lights, $15,715—making the total expense to these 
50 cities of burning 3,725 lamps (two-thirds of them 
only until midnight) for one year $444,486, or an 
average cost of $119.24 per lamp per year. In the 
figures going to make up the cost of plants and the 
running expenses I have taken the statements and 
amounts as given by the city officials, but when we are 
told that the total amount paid for a complete plant of 
68 arc lamps, with engines, boilers, dynamos, &c., was 
only $1,300, and informed that the total running ex- 
penses of a plant that cost $12,000 are only $1,100, and 
in the same communication the statement is made that 
they pay their engineer and linemen $125 per month, 
making annual bill for these men’s wages of $1,500, we 
naturally long for the secret which enables them to 
settle this amount and pay for repairs, oil, coal and 
other expenses with an expenditure of only $1,100. 

I have statistics from 365 electric light companies 
furnishing 35,100 are: lamps for street lighting, 
three-fifths burning their lights all night, and two-fifths 
burning until midnight, or on the moonlight schedule. 
The average cost of coal is $2.76 per ton. The average 
price charged per lamp for street, lights is $118 per 
year. This is the price when furnished by electric 
light companies, who have assumed all the risks and 
liabilities incurred in the business, and who must 
furnish first-class lights. This is the cost with lights 
burning every night without a break, as the contract 
calls for, and necessitating a rebate if Jights are out, 
which would reduce the price paid by the city. 

Only one-third of the cities owning plants run them 
all night, while of street lights furnished by private 
companies three-fifths burn all night. Lamps all night 
and every night would burn 4,000 hours per lamp, 
while the moonlight schedule would only require about 
2,100 hours perlamp. The cost to companies, of course, 
is much more for all night lights than it is until mid- 
night, and had lights run by municipal plants been 
burned the same length of time as lamps furnished by 
private corporations the average cost would have been 
still more, as lights must have burned about twice as 
many hours. 

It will be noticed that the average cost of coal used 
by municipal plants was $2.34 per ton, owing to the 
fact that the majority were located near the mines or 
places where coal was cheap, and the average as shown 
tor electric light companies is 42.76 per ton, owing to 
the fact that. coal was transported long distances, at 
high rates of freight. Even with this factor against 
them, it shows conclusively that private corporations 
are furnishing cities with lights for less money than 
they can themselves produce them while owning the 
plant.. This, too, with the expense of operating city 
plants figured as given by the various cities, which 
their own report shows is incorrect, and less than 
actually paid. 

{t is well known that if a private corporation is 
furnishing municipal lights, when they are out for a 
short time or are not up to standard, a rebate has to be 
made, amounting in the aggregate to many thousands 
of dollars ; but you will never see this item deducted 
when advocates of municipal control are quoting the 
cost of. lights. Neither do they allowthe fact of the 
city’s liability for damages and accidents to be deve- 
loped. If the municipality own the plant they assume 
these chances, and here is a feature of responsibility 
which in most States rests upon the individual as well 
as the city. The property of any citizen can be held 
for an execution against the town for injuries caused 
by a municipal plant, no matter if it amounts to 
thousands of dollars, and thus he might be deprived of 
his most valuable personal rights and ‘liberties. If 
electric light companies furnish the lights, they must 
iueet such claims and protect the city from loss, and 


the court records show that electric light companies 
have paid heavy damages on this account. 

In the reports received from city officials regarding 
the cost and operation of their lights, one says: “ No 
expenses charged to lighting account.” -Again: 
“ Lights are not started for an hour after dark.” Many 
say : ‘“ Whenever a thunderstorm approaches, lights are 
shut down and city left-in darkness.” Another says : 
“Have not had lights for past two weeks, owing to 
some trouble at station ; ;’ while many report wages of 
employés charged to water department, and others that 
no account of lighting expenses is kept. Here we have 
the basis upon which reports are made that the cost to 
cities owning plants is so much less than it is when 
private corporations furnish them, simply deceiving the 
taxpayers by charging part of the cost to other depart- 
ments, while raising a hue-and-cry about the extortion 
of electric light companies. 

No sane or fair-minded man will, with the corruption 
and fraud practised by politicians at the present day, 
attempt to prove that it is for the best interest of the 
taxpayer to place faith in the honest or conservative 
management ofany enterprise which can be manipulated 
in the political arena for the advancement of the men in 
power. The histories of New York, Philadelphia and 
many other cities are samples of such methods and 
their purifying effects upon politics. Hypothesis and 
theory may do on paper, but actual results obtained by 
practical application and experience are the only reli- 
able data upon which to base any statement relating to 
the cost‘ of street lighting. In every case these have 
shown, where all the facts are given, that it has been 
for the best interest of the citizens and taxpayers to 
contract with an electric light co for Hehting the 
streets of any city. 

Many cities have found by actual experience, after 
spending a large amount of money, that this is a fact. 
The City of Greenville, 8.C., has sold out its municipal 
electric lighting station, the purchasers agreeing to 
relieve the city of all pending liabilities in connection 
with the light plant. The city has agreed to pay $100 
per year per lamp for not less than 40; the agreement 
to run for 15 years. Negotiations are pending in 
several other cities for a sale of their plants to the local 
or private electric lighting company, as they have 
found that it was impossible to produce the light, when | 
managed by politicians with no interest in the business, 
as cheaply as could be done by a private corporation 
whose managers were financially eRe os in its 
success. 

There is another feature of this braiviels that it is 
well to consider. Under the authority and sanction of 
the Legislatures of the States, private capital amounting 
to millions of dollars has been invested in the enter- 
prise of electric lighting. The benefit that munici- 
palities have received from this capital is enormous, 
and it is a question whether the private capital thus 
locally invested under the sanction of the State can be 
jeopardised and endangered by the action of munici- 
palities, who are subject to and under the control of the 
State In England this matter is fully settled, and no 
municipality can operate its own plant, if by so doing 
it will interfere with any local or private company 
authorised by Parliament. 

Judging the future by the past, with the mighty 
strides that have been made in electrical inventions, 
two years from now the entire apparatus at present 
owned by municipalities may be consigned to the scrap 
pile, and necessitate a new outfit costing thousands of 
dollars. What is to be done in this case? Levy 
another tax or issue more bonds, and thus load the city 
with more debts. Electric light companies have already 
had this experience, and I can cite a case where the 
company paid $4,500 for their dynamos, and, after a 
little over two years, could only realise $300 from those 
same machines. Why is this? Simply that improved 
plans and apparatus have been discovered which 
reduces the cost of producing electricity, and unless 
companies can control these new patents they will be 
stranded in the race of invention. 

Consider, then, for one moment the effect upon the, 
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business world if to-day it were possible to blot out 
electricity and electric lights, with all their conveni- 
ences, comforts and luxuries ; to stop the progress and 
development of this wonderful science, and shroud 
America in a gloom that could only be expressed by 
Byron when he “had a dream which was not all a 
dream,” and 


“ The bright sun was extinguished, 
And morn came and went—and came—and brought no day, 
And all hearts were chilled into a selfish prayer for light. 
The rivers, lakes and ocean all stood still, 
And the clouds perished. Darkness had no need 
Of aid from them—she was the Universe.” 


THE RELATIVE COST OF GAS AND ELEC- 
TRICITY IN COTTON MILLS. 


WHEN it is attempted to draw comparisons between 
gas and electricity and their relative cost, it is not 
unusual to estimate the former by simply referring to 
the actual cost of the gas consumed as registered by the 
meter, whilst the cost of an electric light is obtained 
after every possible charge has been put down to its 
account. Such a result not infrequently places the 
electric light at a serious disadvantage from the 
economical point of view. 

But an estimate of this character is far too one-sided 
to give a true statement of the case. Those who are 
interested in the electrical industry do not object in 
the least to have the electric light properly debited 
with all the incidental and necessary items, but they 
do naturally object that, on the gas side, all the inci- 
dental items, save that of actual consumption, should 
be omitted. Neither is it fair altogether to omit from 
these calculations the relative benefits, or otherwise, 
derived from the use of the two illuminants. 

As we have remarked, an electric light installation is 
debited with all its charges to the capital account, and 
in its maintenance not only is the depreciation of the 
plant considered, but every item due to repairs, wages, 
&¢c., is fully considered and provided for. 

On the gas side, however, no such items are usually 
taken into account ; but, dealing with the gas question 
in a large mill or manufactory, there are a number of 
expenses necessarily entailed, which should certainly 
be taken into account when a perfectly true and reliable 
comparison is desired.-: For instance, the installation of a 
gas plant of 1,000 or more lights into a large mill 
entails the expenditure of a considerable amount of 
capital, although it is known that a gas plant can be 
pot in at the present time for a very small sum. 

here are, however, many mills where the capital 
expended upon the gas installation has cost 20s. 
per light, whilst at the present time they can be 
installed for as low as 5s. or 63. per jet. Still, this 
requires some capital, and, necessarily, should be 
subject to some charge for depreciation. The lighting 
up of a large mill, and the extinguishing of these 
lights requires a considerable amount of labour and 
time. The value of wages taken up per annum in 
this alone is a serious item, but it does not count. It 
will be found that where there are a large number of 
lights in use there is almost always a “gasman” 
employed in looking after the fittings, and keeping 
everything in proper repair; but his wages are not 
counted, nor are the various items which usually come 
under the head of repairs, for it is impossible to con- 
ceive that gas-pipes and fixtures are never out of order. 

When the relative charges are properly considered, a 
more reliable estimate can therefore be obtained ; but 
there are circumstances which prevent such a com- 
parison from being made ; this is owing to the fact that 
it is very rare for the cost of the maintenance of an 
electric light installation to be kept. We are aware, 
however, of several cases where this has been done, and 
we have had the following statement presented to us 
for publication, which gives the information in a com- 
parative form, prepared by the proprietors of some very 


large mills in the neighbourhood of Manchester. These 
results give the relative cost of gas and electricity for a 
period of six years, taken from the actual working 
experience of one of the company’s mills at Mosesgate, 
near Bolton. The statement is given exactly as handed 
to us. 


HORROCKS, CREWDSON & CoO., LIMITED, BOLTON. 
Gas v. Electricity at Mosesgate. 


Six Yrars To DercremBer 31st, 1889. 


we 3 ae 

826 gas lights, cost for piping, meter, kc. ... fm 215n 22 
Depreciation at 5 per cent. per annum—6 years= 

£73 12s. 11d.; or, per annum an — ee toe bee G 

Average gas account, per annum 27ST 3S 


—— 


826/229 16 9 


Cost of gas per light per annum “He ag see 0 5 6% 
Electric installation (263 lamps) cost, including gear- 

ing, belting, &e. en i see on e410. 17S 
Depreciation at 74 per cent. per annum, 6 years 1538 10 1 
Renewal of lamps, repairs, &c. ... - sa 101 11 4 

Power estimated at 30 I.H.P. at £5 = £150. 
Depreciation on £150 for 6 years, at 5 per cent. per 

annum ... <2 ae fr aye apt vem BOe14y 4 
Coal at 3°7 lb. per ILH.P. per hour (275 hours per 

ann.), for six years at 6s. per ton... cng amas Doky tin 

6/316 17. 9 


263/ 52 16 34 


Cost per annum 


Cost per lamp per annum O 4 OF 


Cost per light per annum—Gas, 53. 6}d. — Electricity, 4s. 04d. 


Gas costs 38°34 per cent. more per light, and (as one electric 
light displaces two gas lights in weaving shed), gas costs 176°68 
per cent more per loom. 


It will be observed that, in the foregoing statement, 
the gas account is simply debited with the average gas 
consumption and a depreciation charge of 5 per cent. 
upon the original cost, nothing being allowed for 
repairs and such other charges as we have previously 
mentioned. 

The account for the electric installation of 263 lights 
includes dynamos and everything that is necessary to 
acomplete plant. The work in this case was satis- 
factorily done by the Manchester Edison-Swan Com- 
pany, Limited, and it is gratifying to notice here that, 
throughout the six years, the working has been of 
a satisfactory character. The charge for depre- 
ciation is 74 per cent., or one-half more than in the 
case of gas. The power of the steam engine is esti- 
mated at 30 I.H.P., that being the proportion of the 
main engine of the mill, utilised for the purpose of 
driving the dynamo. Tests subsequently made showed 
that the actual I.H.P. utilised was only 27 H.P., and at 
this figure the coal consumption has been calculated. 
The item for repairs, &c., includes the cost of oil and 
sundries, besides lamp renewals. It will therefore be 
seen that full charges have been debited to the electric 
light account. It may probably be remarked that no 
charge has been made on account of wages, but as the 
engineer in charge of the engines has done this small 
amount of work as part of his ordinary duty, no charge 
has been made, for no extra expense has been incurred. 

Under these circumstances, the electric light shows a 
very distinct economy over gas, and it must be acknowl- 
edged that, in the case of a weaving shed, the result 
is very remarkable. 

The present is a case where the mill engines have 
had their surplus power utilised in favour of the elec- 
tric light installation, a case by no means unusual, and 
one which would undoubtedly be more frequently 
adopted if mill-owners were more alive to this fact. In 
a very large number of instances, the power required 
for the electric light has been in excess of that which 
could possibly be obtained from the mill engine, and 
an independent engine has been provided; and in 
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other instances it has been considered advisable to have 
the power for the electric light quite independent. In 
these circumstances, again, an economy in the use of 
the electric light has been proved, and in a succeeding 
number we propose to give some details of the cost of 
working, with the additional charge of independent 
engines. 


RESEARCHES ON THE ACTION OF ELEC- 
TRICITY UPON CERTAIN GASES. 


THE researches of Berthelot into the action of electric 
discharges upon gaseous bodies have come to be re- 
garded as classical by physicists. His results have 
been accumulated by a patient investigation which ‘it 
would well become our younger scientists to emulate. 
Unfortunately, for the cause of true science, the ten- 
dency of the times is, in many matters of great impor- 
tance, becoming characterised by a certain degree of 
hurry which, if persisted in, will be fatal to many a 
career, and, what is worse, to many a question of 
scientific interest and practical usefulness. 

Long ago Berthelot began the systematic study of the 
action of electricity upon gases and vapours. One of 
these was carbonic oxide [CO]. This gas has been 
known for more than a hundred years, having first 
been obtained ‘by Lasonne in 1776. Priestly was 
familiar with it but. by-some strange delusion he sup- 
posed that it was the gas which we now know as 
hydrogen. Carbonic oxide can be made in many ways, 
most of which are strictly chemical in character. 
Amongst other methods that of Buff and Hofmann 
(vide Liebig’s Annalen der Chemie, vol. 113, p. 140) is 
of interest to electricians. They produced it by passing 
‘aseries of electric sparks through carbonic acid gas, 
CO,. 

Carbonic oxide when pure isa alightly odorous gas 
without taste or colour, it will burn and it is extremely 
poisonous. 

There are few compound gases but are influenced by 

the decomposing action of the electric spark. Car- 
bonic oxide is a typical instance of this ; electric sparks, 
according to Berthelot, cause a partial decomposition 
to carbonic anhydride (CO,), and if the CO, be removed 
by absorption the change proceeds (vide Annales de 
Chimie et de Physique, Series 5, Vol. XXX. p. 547). 
' Dixon, writing in the Journal of the Chemical 
Society, Vol. XLIX., p. 103, states that sparks from a 
Leyden jar will decompose carbonic oxide, but 
that only about half per cent. of the total gas is 
decomposed by this form of electricity. This 
scientist has also investigated the action of elec- 
tricity upon a mixture of carbonic ‘oxide and 
oxygen. He finds that such a mixture is burnt to 
carbonic anhydride by the application of an electric 
spark, just as it is by the application of flame. If, 
however, both gases are perfectly dry, no chemical 
change occurs when the spark is passed. A mere trace 
of steam present is ‘sufficient to render the mixture ex- 
plosive. If only a very small quantity of steam is 
present, the change takes place very slowly under the 
action of electricity ; but when the amount of steam is 
increased, the rapidity of the explosion is increased 
proportionately. It appears that the steam acts as a 
‘carrier of oxygen to the carbonic oxide : it is probably 
reduced to hydrogen, and this is then oxidised again. 
Dixon’s work may be read in the 7'ransactions of the 
Royal Society for 1884, p..617. Buff and Hofmann 
thought that a.dry mixture of carbonic oxide and 
oxygen would not explode, but L. Meyer’s experiments 
seem to prove that such a mixture can be exploded if 
the ‘operator will use a sufficiently strong spark ; the 
temperature is thus made very high. Other conditions, 
however, appear to be necessary. The gases must be 
under considerable pressnre: the more dilute the 
gaseous mixture is, the more diffienlt it is to explode 
(vide Berichte der ‘Deutschen Chemischen Gesellschaft, 
Vo¥! 21K pF uogo 
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When sparks from an induction coil are passed into 
a mixtnre of carbonic oxide and steam, the constituents 
are dissociated and recombined, the result being car- 
bonic anhydride, a little formic acid, and sometimes 
free carbon. This observation is also due to Dixon. 

It has, further, been shown that if hydrogen and 
oxygen, the constituents of steam, be added to carbonic 
oxide, the mixture will explode on the application of 
an electric spark, and carbonic anhydride and water 
will be formed. The ratio of these products to each 
other depends, curiously enough, upon the shape of the 
vessel, and on the pressure up toa certain limit, which 
may he called the “ critical pressure” ; above this limit 
the ratio is independent of the shapeof the vessel. It 
would be interesting to trace the causes of this very 
curious result. 

- Returning now to the researches of Bérthdlsk In 
the Bulletin de la Suciété Chimique de Paris, series (2), 
Vol. XXL, p. 102, is a paper in which he asserts that 
carbonic oxide is decomposed by the silent electric 
discharge being converted into carbonic anhydride by 
a brown substance to which he assigned the formula 
Brodie, however, argued at the time that the 
composition was best expressed by the formula ©, O3. 

Now, according to the more recent fovexrdhes “of 
|e Schuizenberger, the composition of the dark brown 
product is variable, and, further, the condensation of 
the carbonic oxide ceases as soon as the gas contains 10 
per cent. of carbonic anhydride. 

Schutzenberger’s experiments, which have jast been 
described before the French Academy of Science, were 
made with a simple discharge tube of the Wilde- 
Berthelot ‘form, the open end dipping under mercury, 
whilst the armatures were acidified water. 

Under these conditions the rate of condensation varied 
considerably, but was practically constant for the same 
tube used in the same way. The solid product had the 
composition :— 


Carbon ... ste ie sot oe 
Hydrogen ars cis fob 0:6 
Oxygen ... ad 53:8 

100-0 


When the armatures of acidified water were replaced 
by mercury condensation was much slower, and =e 
black product had the composition :— 


Carbon ... ap ase .. 464 
Hydrogen ize ae fice 09 
Oxygen... a “ nd O28 

100-0 


If the armatures were surrounded by jackets. con- 
taining dry air, and every precaution taken to exclude 


-moisture, very little condensation took place, even when 


the discharge was continued for 48 hours. It follows 


thatthe presence of small quantities of wateris essential to 


the formation of the black product, and Schutzenberger 
considers that the electric discharge carries oxygen and 
water through the glass, and that there is also some. 
evidence of a transport of matter in the opposite direc- 
tion, since the total quantity of carbon in the condensed 
product and the carbonic anhydride was less than that 
in the carbonic oxide which disappeared. 

Berthelot, in a still more recent contribution to the 
proceedings of the same learned body, states that con- 
densation of carbonic oxide under the influence of the 
silent electric discharge takes place even when the gas 
is separated from water by the walls of two tubes, and 
by an intervening air space, the gas and the apparatus 
having been very carefully dried. 

The condensation and the composition of the re- 
sidual gas show that the solid matter has the composi- 
tion C, O;, which confirms his earlier experiments 
described in the Bulletin de la Société Chimique de 
Paris, Series 2, Vol. X XI., p. 102, and in the Annales 
de Chimie etde Physique, Series 5, Vol. XVIL., p. 142. 

Berthelot is also at variance with Schutzenburger 
with regard to the question of the electric discharge 
causing the passage of water through the glass. He 
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considers that there is no scientific evidence of it, and 
that Schutzenburger is only hazarding an opinion. 
’ Schutzenburger, however, has rejoined that in some 
experiments described in the Comptes Rendus, Vol. CX., 
p. 681, evidence is there given which fully bears out 
his views. There is, however, reason to believe that 
the presence of the moisture is to be accounted for by 
the extreme difficulty of perfectly drying either glass 
or mercury. 

But there is room for independent effort on other 
lines of research, for evidently the whole truth con- 
cerning the action of the silent electric discharge upon 
carbonic oxide has not yet been revealed. 

Quite recently the condensation of benzene and 
acetylene, under the influence of the silent discharge, 
has been placed under investigation by Schutzen- 
burger. 

Benzene, C, Hy, is a hydrocarbon which has not yet 
been prepared by electrical methods. In its normal 
state, at ordinary temperature and pressure, it is a colour- 
less, mobile, strongly refracting liquid, which will 
burn with a luminous flame. It is usually prepared 
from coal tar by distillation, fractionation and rectifica- 
tion, according to methods which have been developed 
by Faraday, Hofmann and Mansfield. 

Although it has hitherto been found impossible to 
prepare benzene by the action of electricity, it is sus- 
ceptible to change under its influence. If induction 
sparks be passed through liquid benzene, a gaseous 
_ mixture is formed which cuntaius 42 per cent. of ace- 
tylene and 57 per cent. of hydrogen. This fact was 
observed by Destrem (vide Bulletin de la Société 
Chimique de Paris, Series 2, Vol. XLII., p. 267). 

Acetylene, on the other hand, can be produced by 
‘electricity acting upon the elements carbon and hydro- 
gen, of which it is constituted. Acetylene, called, also, 
ethine and ethinene, is an ill-smelling gas which occurs 
normally in coal gas. It is generated by the incom- 
plete combustion of hydrocarbons, Its characteristic 
odour may be observed when a Bunsen-lamp flame 
“strikes down” and burns within the chimney. 

Berthelot prepared acetylene synthetically by passing 
hydrogen over charcoal, heated to whiteness, in the 
electric arc (vide Comptes Rendus, Vol. LIV, p. 640). 

Dewar obtained the same gas when hydrogen was 
passed’ through holes drilled through the centre of 
carbon points at the same time as these points were dis- 
charging powerful sparks (vide Proceedings of the 
Royal Society, Vol. XX1X., 1880). 

Acetylene can also be made by another method, 
devised by Berthelot, which consists in exposing marsh, 
or coal gas, to the sparks of a powerful induction coil 
(vide Comptes Rendus, LIV., p. 515). The vapours of 
many organic compounds, e.g., alcohol, ether, acetene, 
ethylene, benzene, &c., likewise yield acetylene, when 
induction sparks are passed through them. This was 
discovered by De Wilde. Berthelot has also obtained 
it by the electrolysis of a solution of potassium 
aconitate or succinate. To prepare acetylene in large 
quantity, however, it would be best to resort to purely 
chemical methods. 

The study of the action of the silent discharge upon 
acetylene and benzene was conducted by Schutzen- 
berger as follows : 

The tubes containing the substances to be experi- 
mented upon were hermetically sealed, and thus the 
contents were cut off from any possible absorption of 
moisture from theair. It was found that after the dis- 
charge had been continued for five or six hours, the 
inner tube was very liable to break, a result due to the 
fact that the prolonged action of the discharge makes 
the glass brittle. If the tubes are quite vacuous 
fracture takes place after a very few minutes. 

Under the influence of the silent discharge, benzene 
vapour gradually condenses to a pale yellow, resinous, 
transparent solid, the liquid benzene gradually dis- 
appearing. The product contains 


Carbon __... ... 85:9 to 91°63 per cent. 
Hydrogen ... eit... OL, hos ts 
Oxygen ooo tes 0-7 3 70 ” 9 


The composition of the product depends upon 
whether it is formed on the inner tube or the outer 
tube. 


C3 H. oO. 
Inner tube 90:54. 7:30 2:10 
Outer ,, meee oT 14 748 5:38 


The results agree with those obtained with acetylene, 
which gives a product containing 2 to 5 per cent. of 
oxygen. 

Schutzenberger also adduces what he considers 
further evidences of his theory, that the action of the 
silent electric discharge affects the glass so that it 
becomes permeable to water. 

It is only by carefully studying the chemical and 
physical properties of substances that we can form any 
true conception of the nature of these bodies ; possibly 
the same principle may hold with regard to the various 
phases of electricity, and hence by studying closely their 
chemical effects upon well-known bodies as well as 
their own purely physical characteristics, we may in 
time arrive at a more lucid conception of these also. 


THE ELECTRO-MAGNET.* 
By Prof. SILVANUS P. THOMPSON, D.Sc., B A., M.I.E.E. 


Lecture I. 


Historical Introduction—Generalities about Forms and Uses of 
Electro-magnets—The Magnetic Properties of Tron. 


INTRODUCTORY. 


Amonest the great inventions which have originated in the 
lecture room in which we are met are two of special interest to 
electricians—the application of gutta-percha to the purpose of 
submarine telegraph cables, and the electro-magnet. This latter 
invention was first publicly described, from the very platform on 
which I stand, on May 28rd, 1825, by William Sturgeon, whose 
paper is to be found in the forty-third volume of the ‘ Trans- 
actions of the Society of Arts.”” For this invention we may right- 
fully claim the very highest place. Electrical engineering, the 
latest and most vigorous offshoot of applied science, embraces 
many branches, The dynamo for generating electric currents, the 
motor for transforming their energy back into work, the arc lamp, 
-the electric bell, the telephone, the recent electro-magnetic 
machinery for coal mining, for the separation of ore, and many 
other electro-mechanical contrivances, come within the purview of 
the electrical engineer. In every one of these, and in many more 
of the useful applications of electricity, the central organ is an 
electro-magnet. By means of this simple and familiar contrivance— 
an iron core surrounded by a copper wire coil—mechanical actions 
are produced at will, at a distance, under control, by the agency 
of electric currents. These mechanical actions are known to vary 
with the mass, form, and quality of the iron core, the quantity 
and disposition of the copper wire wound upon it, the quantity of 
the electric current circulating around it, the form, quality, and 
distance of the iron armature upon which it acts. But the laws 
which govern the mechanical action in relation to these various 
matters are by no means well known, and, indeed, several of them 
have long been a matter of dispute. Gradually, however, that 
which has been vague and indeterminate becomes clear and pre- 
cise. Thelaws of the steady circulation of electric currents, at 
one time altogether obscure, were cleared up by the discovery of 
the famous law of Ohm. Their extension to the case of rapidly 
interrupted currents, such as are used in telegraphic working, was 
discovered by Helmholtz; whilst to Maxwell is due their further 
extension to alternating, or, as they are sometimes called, undu- 
latory currents. All this was purely electric work. But the law 
of the electro-magnet was still undiscovered; the magnetic part. 
of the problem was still buried in obscurity. The only exact 
reasoning about magnetism dealt with problems of another kind ; 
it was couched in language of a wisleading character; for the 
practical problems connected with the electro-magnet it was worse 
than useless. The doctrine of two magnetic fluids distributed 
over the end surfaces of magnets, which under the sanction of the 
great names of Coulomb, of Poisson, and of Laplace, had unfor- 
tunately become recognised as an accepted part of science, 
along with the law of inverse squares. How greatly the progress 
of electro-magnetic science has been impeded and retarded by the 
weight of these great names it is impossible now to gauge. We 
now know that for all purposes, save only those whose value lies 
in the domain of abstract mathematics, the doctrine of the: two 
magnetic fluids is false and misleading. We know that magnetism, 
so far from residing on the end or surface of the magnet, is a pro- 


*Cantor Lecture. Delivered before the Society of Art 
January 20th, 1890, 
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perty resident throughout the mass; that the internal not the 
external magnetisation is the important fact to be considered ; 
that the so-called free magnetism on the surface is, as it were, an 
accidental phenomenon; that the magnet is really most highly 
magnetised at those parts where there is least surface magnetisa- 
tion ; finally, that the doctrine of surface distribution of fluids is 
absolutely incompetent to afford a basis of calculation such as is 
required by the electrical engineer. He requires rules to enable 
him not only to predict the lifting power of a given electro-magnet, 
but also to guide him in designing and constructing electro- 
magnets of special forms suitable for the various cases that 
arise in his practice. He wants in one place a strong 
electro-magnet to hold on to its armature like .a limpet to 
its native rock; in another case he desires a magnet 
having a very long range of attraction, and wants a rule 
to guide him to the best design; in another he wants a special 
form having the most rapid action attainable ; in yet another he 
must sacrifice everything else to attain maximum action with 
minimuni weight. Toward the solution of such practical pro- 
blems as these the old theory of magnetism offered not the 
slightest aid. Its array of mathematical symbols was a mockery. 
It was as though an engineer asking for rules to enable him to 
design the cylinder and piston of an engine were confronted with 
-receipts how to estimate the cost of painting it. 

Gradually, however, new light dawned. It became customary, 
in spite of the mathematicians, to regard the magnetism of a 
magnet as something that traverses or circulates round a definite 
path, flowing more freely through such substances as iron, than 
through other relatively non-magnetic materials. Analogies 
between the flow of electricity in an electrically-conducting cir- 
cuit, and the passage of magnetic lines of force through circuits 
possessing magnetic conductivity, forced themselves upon the 
minds of experimenters, and compelled a mode of thought quite 
other than the previously accepted. So far back as 1821, 
Cumming* experimented on magnetic conductivity. The idea of 
a magnetic circuit was more or less familiar to Ritchie,+ Sturgeon,f 
Dove,§ Dub,|| and De La Rive, the last-named of whom ex- 
plicitly uses the phrase, “a closed magnetic circuit.” Joule** 
found the maximum power of an electro-magnet to be proportional 
to “the least sectional area of the entire magnetic circuit,” and 
he considered the resistance to induction as proportional to the 
length of the magnetic circuit. Indeed, there are to be found 
scattered in Joule’s writings on the subject of magnetism, 
some five or six sentences, which, if collected together, con- 
stitute a full statement of the whole matter. Faraday,++ 
considered that he had proved that each demagnetic 
line of force constitutes a closed curve; that the path of 
these closed curves depended on the magnetic conductivity of the 
masses disposed in proximity; that the lines of magnetic force 
were strictly analogous to the lines of electric flow in an electric 
circuit. He spoke of a magnet surrounded by air being like unto 
a voltaic battery immersed in water or other electrolyte. He even 
saw the existence of a power, analogous to that of electromotive 
force in electric circuits, though the name, “ magnetomotive 
force,” is of more recent origin. The notion of magnetic con- 
ductivity is to be found in Maxwell’s great treatise (vol. ii., p. 51), 
butis only briefly mentioned. Rowland,{t in 1873, expressly adopted 
the reasoning and language of Faraday’s method in the working 
out of some new results on magnetic permeability, and pointed 
out that the flow of magnetic lines of force through a bar could be 
subjected to exact calculation ; the elementary law, he says, ‘‘is 
similar to the law of Ohm.” According to Rowland, the “ mag- 
netising force of helix”? was to be divided by the “resistance to 
the lines of force,” a calculation for magnetic circuits which every 
electrician will recognise as precisely as Ohm’s law for electric 
circuits. He applied the calculations to determine the perme- 
ability of certain specimens of iron, steel, and nickel. In 1882,§§ 
and again in 1883, Mr. R. H. M. Bosanquet ||\| brought out at 
greater length a similar argument, employing the extremely apt 
term, “ Magnetomotive Force,” to connote the force tending to 
drive the magnetic lines of induction through the “ magnetic 
resistance,” or, as it will be frequently called in these lectures, the 
magnetic “ reluctance” of the circuit. In these papers the calcu- 
lations are reduced to a system, and deal not only with the specific 
properties of iron, but with problems arising out of the shape of 


* « Camb. Phil, Trans.,”” April 2nd, 1821. 

+ “ Phil. Mag.,” series ili., vol. iii., p. 122. 

t “« Ann. of Electr.,” xii., p. 217. 

§ “Pogg. Ann.,” xxix., p. 462, 1833. 
xliii., p. 517, 1838. 

|| “ Dub. Elektromagnetismus” (ed. 1861), p. 401; and “ Pogg. 
Aun.,” xc., p. 440, 1853. 

"| De La Rive. “ Treatise on Electricity ’ (Walker’s transla- 
tion), vol. i., p. 292. 

** < Ann, of Hlectr.,’’ iv.,59, 1839; v., 195, 1841 ; and “ Scientific 
Papers,” pp. 8, 34, 35, 36. 

++ “ Experimental Researches,” vol. iii., art. 3117, 3228, 3230, 
8260, 3271, 3276, 3294, and 3361. 

tt “ Phil. Mag.,” series iv., vol. xlvi., August, 1873, “On Mag- 
netic Permeability and the Maximum of Magnetism of Iron, Steel, 
and Nickel.” 

§§ “ Proc. Royal Soc., xxxiv., p. 445, December, 1882. 

||| “Phil. Mag.,” series v., vol. xv., p. 205, March, 1883. “On 
Magneto-Motive Force.” Also ib., vol. xix., February, 1885, and 
“ Proc. Roy. Soc.” No. 223, 1883. See also Llectrician, xiv., p. 
291, February 14th, 1885. 


See also “ Pogg. Ann.,” 


the iron. Bosanquet shows how to calculate the sevecal resist- 
ances (or reluctances) of the separate parts of the circuit, and then 
add them together to obtain the total resistance (or reluctance) of 
the magnetic circuit. 

Prior to this, however, the principle of the magnetic circuit had 
been seized upon by Lord Elphinstone and Mr. Vincent, who 
proposed to apply it in the construction of the dynamo-electric 
machines. On two occasions* they communicated to the Royal 
Society the results of experiments to show that the same exciting 
current would evoke a larger amount of magnetism in a given iron 
structure, if that iron structure formed a closed magnetic circuit, 
than if it were otherwise disposed. 

In recent years the notion of the magnetic circuit has been 
vigorously taken up by the designers of dynamo machines, who, 
indeed, base the calculation of their designs upon this all-important 
principle. Having this, they need no laws of inverse squares of 
distances, no magnetic moments, none of the elaborate expressions 
for surface distribution of magnetism, none of the ancient parapher- 
nalia of the last century. The simple law of the magnetic circuit, 
and a knowledge of the properties of iron, are practically all they 
need. About four years ago, much was done by Mr. Gisbert Kappt 
and by Drs. J. and E. Hopkinson{ in the application of these con- 
siderations to the design of dynamo machines, which previously 
had been a matter of empirical practice. To this end the 
formule of Prof. Forbes§ for calculating magnetic leakage, and 
the researches of Profs. Ayrton and Perry|| on magnetic shunts, 
contributed _a not unimportant share. As the result of the 
advances made at that time, the subject of dynamo design was 
reduced to an exact science. 

It is the aim and object of the present course or lectures to 
show how the same considerations which have been applied with 
such great success to the subject of the design of dynamo electric 
machines may be applied to the study of the electro-magnet. The 
theory and practice of the design and ‘construction of electro- 
magnets will thus be placed, once for all, upon a rational basis. 
Definite rules will be laid down for the guidance of the con- 
structor, directing him as to the proper dimensions and form of 
iron to be chosen, and as to the proper size and amount of copper | 
wire to be wound upon it in order to produce any desired result. 

First, however, a historical account of the invention will be 
given, followed by a number of general considerations respecting 
the uses and forms of electro-magnets. These will be followed by 
a discussion of the magnetic properties of iron and steel and other 
materials ; some account being added of the methods used for 
determining the magnetic permeability of various brands of iron 
at different degrees of saturation. Tabular information is given 
as to the results found by different observers. In connection with 
the magnetic properties of iron the phenomenon of magnetic hys- 
teresis is also described and discussed. The’principle of the mag- 
netic circuit is then discussed with numerical examples, and a 
number of experimental data respecting the performance of 
electro-magnets are adduced, in particular those bearing upon the 
tractive power of electro-magnets. The law of traction between 
an electro-magnet and its armature is then laid down, followed 
by the rules for pre-determining the iron cores and copper coils 
required to give any prescribed tractive force. 

‘Then comes the extension of the calculation of the magnetic 
circuit to those cases where there is an air gap between the poles 
of the magnet and the armature ; and where, in consequence, there 
is leakage of the magnetic lines from pole to pole. The rules for 
calculating the winding of the copper coils are stated, and the 
limiting relation between the magnetising power of the coil and 
the heating effect of the current in it is explained. After this 
comes a detailed discussion of the special varieties of form that 
must be given to electro-magnets in order to adapt them to special 
services. Those which are designed for maximum traction, for 
quickest action, for longest range, for greatest economy when used 
in continuous daily service, for working in series with constant 
current, for use in parallel at constant pressure, and those for use 
with alternate currents, are separately considered. 

Lastly, some account is given of the various forms of eléctro- 
magnet mechanism which have arisen in connection with the in- 
vention of the electro-magnet. The plunger and coil is specially 
considered as constituting a species of electro-magnet adapted for 
a long range of motion. Modes of mechanically securing long 
range for electro-magnets, and of equalising their pull over the 
range of motion of the armature, are also described. The 
analogies between sundry electro-mechanical movements, and the 
corresponding pieces of ordinary mechanism are traced out. The 
course is concluded by a consideration of the various modes of pre- 
venting or minimising the sparks which occur in the circuits in 
which electro-magnets are used. 


Historican SKEeTcH. 


The effect which an electric current, flowing in a wire, can 
exercise upon a neighbouring compass needle was discovered by 


* « Proc, Roy. Soe.,” xxix., p. 292, 1879, and xxx., p. 287, 1880. 
See ELxecrricaL REVIEW, Viil., p. 134, 1880. 

+ The Electrician, vols. xiv., xv., and xvi., 1885-6; also ‘‘ Proc. 
Inst. Civil Engineers,” Ixxxiii., 1885-6; and “ Journ. Soc. Telegr. 
Engineers,” xv., 524, 1886. 

t “Phil. Trans.,” 1886, pt. i, p. 331; and The Electrician 
XViii., pp. 39, 63, 86, 1886. 

§ “Journ. Soc. Telegr. Engineers,” xv., 555, 1886. 

|| * Journ. Soc. Telegr. Engineers,” xv., 580, 1886. 
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Oersted in 1820.* This first announcement of the possession of 
magnetic properties by an electric current was followed speedily 
by the researches of Ampére,t Arago,t Davy,§ and by the devices 
of several other experimenters, including De la Rives || floating 
battery and coil, Schweigger’s {| multiplier, Cumming’s** galyano- 
meter, Faraday’stt+ apparatus for rotation of a permanent magnet, 
Marsh’s{{ vibrating pendulum, and Barlow’s§§ rotating star-wheel. 
But it was not until 1825 that the electro-magnet was invented. 
Davy had, indeed, in 1821, surrounded with temporary coils of wire 
the steel needles upon which he was experimenting, and had 
shown that the flow of electricity around the coil could confer 
magnetic power upon the steel needles. But from this experiment 
it was a grand step forward to the discovery that a core of soft 
iron, surrounded by its own appropriate coil of copper, could be 
made to act not only as a powerful magnet, but as a magnet whose 
power could be turned on or off at will, could be augmented to 
any desired degree, and could be set into action and controlled 
from a practically unlimited distance. 

The electro-magnet, in the form which can first claim recognition 
for these qualities, was devised by William Sturgeon,|\|| and is de- 
scribed by him in the paper which he contributed to the pro- 
ceedings of the Society of Arts in J825, accompanying a set of 
improved apparatus for electro-magnetic experiments.7{ The 
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STURGEON’s First Evecrro-MaGner. 


Society of Arts rewarded Sturgeon’s labours by awarding him 
the silver medal of the Society and a premium of thirty guineas. 
Amongst this set of apparatus are two electro-magnets, one of 


See Thomson’s “ Annals of Philosophy,” Oct., 1820. 
“ Ann. de Chim. et de Physique,” xv., 59 and 170, 1820. 
Ib., xv., 98, 1820. 
sc Phils Trang::2) 1821. 
embbonheane Universelle,’” March, 1821. 
Lb, 

** “Camb. Phil. Trans.,” 1821.5 

t+ “ Quarterly Journal of Science,” Sept., 1821. 

: parlors “ Magnetic Attractions,” second edition, 1823. 

||| William Sturgeon, the inventor of the electro-magnet, was 
born at Whittington, in Lancashire, in 1783. Apprenticed as a 
boy to the trade of a shoemaker, at the age of nineteen he joined 
the Westmoreland Militia, and two years later enlisted into the 
Royal Artillery, thus gaining the chance of learning something of 
science, aud having leisure in which to pursue his absorbing 
passion for chemical and physical experiments. He was forty-two 
years of age when he made his great, though at the time unrecog- 
nised, invention. At the date of his researches in electro- 
magnetism, he was resident at 8, Artillery Place, Woolwich, at 
which place he was the associate of Marsh, and was intimate with 
Barlow, Christie, and Gregory, who interested themselves in his 
work. In 1835 he presented a paper to the Royal Society, con- 
taining descriptions, inter alia, of a magneto-electric machine with. 
longitudinally-wound armature, and with a commutator consisting 
of half-disks of metal. For some reason this paper was not ad- 
mitted to the “ Philosophical Transactions ;” he afterwards 
pres it in full, without alteration, in his volume of Scientific 

searches, published by subscription in 1850. From 1836 to 
1843 he conducted the “Annals of Electricity.” He had now 
removed to Manchester, where he lectured on electricity at the 
Royal Victoria Gallery. He died at Prestwich, near Manchester, 
in 1850. There is a tablet to his memory in the church at Kirkby 
Lonsdale, from which town the village of Whittington is distant 
about two miles. A portrait of Sturgeon in oils, and said to be 
an excellent likeness, is believed still to be in existence ; but all 
inquiries as to its whereabouts have proved unavailing. At the 
present moment, so far as I am aware, the scientific world is 
Speed without a portrait of the inventor of the electro- 
gnet, 


1 “Trans. Society of Arts,” 1825, xliii., p. 38. 
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horseshoe shape (figs. 1 and 2) and one a straight bar (fig. 3). 
It will be seen that the former figures represent an electro- 
magnet consisting of a bentiron rod aboutone foot long and half inch 
in diameter, varnished over and then coiled with a single left- 
handed spiral of stout uncovered copper wire of 18 turns. This 
coil was found appropriate to the particular battery which 
Sturgeon preferred, namely, a single cell containing a 
spirally enrolled pair of zinc and copper plates of large 
area (about 130 square inches) immersed in acid; which 
cell, having small internal resistance would yield a 
large quantity of current when connected to a circuit 
of small resistance. The ends of the copper wire were brought 
out sideways and bent down so as to dip into two deep connecting 
cups, marked z and c, fixed upon a wooden stand. These cups, 
which were of wood, served as supports to hold up the electro- 
magnet, and, having mercury in them, served also to make good 
electrical connection. In fig. 2 the magnet is seen sideways, sup- 
porting a bar of iron, y. The circuit was completed to the battery 
through a connecting wire, d, which could be lifted out of the cup, 
z, so breaking circuit when desired, and allowing the weight to 
drop. Sturgeon added in his explanatory remarks that the poles, 
N and s, of the magnet will be reversed if you wrap the copper 
wire about the rod as a right-handed screw, instead of a left- 
handed one, or, more simply, by reversing the connections with 
the battery, by causing the wire that dips into the z cup to dip 
into the c cup, and vice versa. This electro-magnet was capable of 
supporting 9 lbs. when thus excited. 


at _ Tinea 
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Fig. 3.—STuURGEON’S STRAIGHT Bar ELEecrro-MAGnetr. 


Fig. 3 shows another arrangement to fit on the same stand. 
This arrangement communicates magnetism to hardened steel 
bars, as soon as they are put in, and renders soft iron within it 
magnetic during the time of action ; it only differs from figs. 1 and 
2 in being straight, and thereby allows the steel or iron bar to 
slide in and out. 

For this piece of apparatus and other adjuncts accompanying it, 
all of which are described in the Society’s ‘‘ Transactions” for 
1825, Sturgeon, as already stated, was awarded the Society’s 
silver medal and a premium of 30 guineas. The apparatus was 
deposited in the museum of the Society, which therefore might be 
supposed to be the proud possessor of the first electro-magnet ever 
constructed. Alas for the vanity of human affairs, the Society’s 
museum of apparatus has long been dispersed, this priceless relic 
having been either made over to the now defunct Patent Office 
Museum, or otherwise lost sight of. 

Sturgeon’s first electro-magnet, the core of which, weighing 
about 70z., was able to sustain a load of 9 lbs., or about 20 times 
its own weight. At the time it was considered a truly remarkable 
performance. Its single layer of stout copper wire was well 
adapted to the battery employed, a single cell of Sturgeon’s own 
particular construction, having a surface of 130 square inches, and 
therefore of small internal resistance. Subsequently, in the hands 
of Joule, the same electro-magnet sustained a load of 50 lbs., or 
about 114 times its own weight. Writing in 1832 about his 
apparatus of 1825, Sturgeon used the following magniloquent 
language :— 

* When first I showed that the magnetic energies of a galvanic 
conducting wire are more conspicuously exhibited by exercising 
them on soft iron than on hard steel, my experiments were limited 
to small masses— generally to a few inches of rod iron of about 
half an inch in diameter. Some of those pieces were employeed 
while straight, and others were bent into the form of a horse-shoe 
magnet, each piece being encompassed by a spiral conductor of 
copper wire. The magnetic energies developed by those simple 
arrangements are of a very distinguished and exalted character, 
as is conspicuously manifested by the suspension of a considerable 
weight at the poles during the period of excitation by the electric 
influence. 

“An unparalleled transiliensy of magnetic action is also dis- 
played in soft iron, by an instantaneous transition from a state of 
total inactivity to that of vigorous polarity, and also by a simul- 
taneous reciprocity of polarity in the extremities of the bar— 
versatilities in this branch of physics for the display of which soft 
iron is pre-eminently qualified, and which, by the agency of elec- 
tricity, become demonstrable with the celerity of thought, and 
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illustrated by experiments the most splendid in magnetics. It is, 
moreover, abundantly manifested by ample experiments that 
galvanic electricity exercises a superlative degree of excitation on 
the latent magnetism of soft iron, and calls for its recondite 


powers with astonishing promptitude, to an intensity of action far - 


surpassing anything which can be accomplished by any known ap- 
plication of the most vigorous permanent magnet, or by any other 
mode of experimenting hitherto discovered. It has been observed, 
however, by experimenting on different pieces selected from various 
sources, that, notwithstanding the greatest care be observed in pre- 
paring them of a uniform figure and dimensions, there appears a 
considerable difference in the susceptibility which they individually 
possess of developing the magnet powers, much of which depends 
upon the manner of treatment at the forge, as well as upon the 
natural character of the iron itself.* 

“ The superlative intensity of electro-magnets, and the facility 
and promptitude with which their energies can be brought into 
play, are qualifications admirably adapted for their introduction 
into a variety of arrangements in which powerful magnets so 
essentially operate, and perform a distinguished part in the pro- 
duction of electro-magnet rotations ; whilst the versatilities of 
polarity of which they are susceptible are eminently calculated 
to give a pleasing diversity in the exhibition of that highly in- 
teresting class of phenomena, and lead to the production of others 
inimitable by any other means.”’+ 

Sturgeon’s further work during the next three years is best 
described in his own words :— 

“It does not appear that any very extensive experiments were 
attempted to improve the lifting power of electro-magnets, from the 
time that my experiments were published in the ‘ Transactions of 
the Society of Arts, &c.,’ for 1825, till the latter part of 1828. Mr. 
Watkins, philosophical instrument maker, Charing Cross, had, 
however, made them of much larger size than any which I had 
employed, but Iam not aware to what extent he pursued the 
experiment. 

“In the year 1828, Prof. Moll, of Utrecht, being on a visit to 
London, purchased of Mr. Watkins an electro-magnet weighing 
about 5 lbs.—at that time I believe the largest which had been 
made. It was of round iron, about one inch in diameter, and 
furnished with a single copper wire twisted round it eighty-three 
times. When this magnet was excited by a large galvanic sur- 
face, it supported about 75 1lbs. Prof. Moll afterwards prepared 
another electro-magnet, which, when bent, was 123 inches high, 
23 inches in diameter, and weighed about 26 lbs.; prepared like 
the former with a single spiral conducting wire. With an acting 
galvanic surface of 11 square feet, this magnet would support 
154 lbs., but would not lift an anvil which weighed 200 lbs. 

“ The largest electro-magnet which I have yet (1832) exhibited 
in my lectures weighs about 16 lbs. It is formed of a small bar 
of soft iron, 13 inch across each side; the cross piece, which joins 
the poles, isfrom the same rod of iron, and about 3% inches long. 
Twenty separate strands of copper wire, each strand about 50 feet 
in length, are coiled round the iron, one above another, from pole 
to pole, and separated from each other by intervening cases of 
silk. The first coil is only the thickness of one ply of silk from 
the iron; the twentieth, or outermost, about half-an-inch from it. 
By this means the wires are completely insulated from each other 
without the trouble of covering them with thread or varnish. The 
ends of wire project about two feet, for the convenience of con- 
nection. With one of my small cylindrical batteries, exposing 
about 150 square inches of total surface, this electro-magnet sup- 
ports 400 lbs. I have tried it with a larger battery, but its 
energies do not seem to be so materially exalted as might have 
been expected by increasing the extent of galvanic surface. Much 
depends upon a proper acid solution; good nitric or nitrous acid, 
with about six or eight times its quantity of water, answers very 
well. With a new battery of the above dimensions and a strong 
solution of salt and water, at a temperature of 190° Fahr., the 
electro-magnet supported between 70 and 80 lbs., when the first 
seventeen coils only were in the circuit. With the three exterior 
coils alone in the circuit, it would just support the lifter, or cross 
piece. When the temperature of the solution was between 40° 
and 50°, the magnetic force excited was comparatively very feeble 
With the innermost coil alone, and a strong acid solution, this 
electro-magnet supports about 100 Ibs. ; with the four outermost 
wires, about 250 lbs. It improves in power with every additional 
coil until about the twelfth, but not perceptibly any further; 
therefore the remaining eight coils appear to be useless, although 
the last three, independently of the innermost seventeen, and at 
the distance of half-an-inch from the iron, produce in it a lifting 
power of 75 Ibs. 

“ Mr. Marsh has fitted up a bar of iron much larger than mine, 
with a similar distribution of the conducting wires to that devised 


*«<T have made a number of experiments on small pieces, 
from the results of which it apears that much hammering is highly 
detrimental to the development of magnetism in soft iron, whether 
the exciting cause be galvanic or ‘any other. And although good 
annealing is always essential, and facilitates to a considerable ex- 
tent the display of polarity, that process is very far from restoring 
to the iron that degree of susceptibility which it frequently loses 
by the operation of the hammer. Cylindric rod iron of small 
dimensions may very easily be bent into the required form, without 
any hammering whatever; and I have found that small electro- 
magnets made in this way display the magnetic powers in a very 
exalted degree.” 

+ Sturgeon’s “Scientific Researches,” p. 113. 


and so successfully employed by Professor Henry. Mr. Marsh’s 
electro-magnet will support about 560 lbs. when excited by a 
galvanic battery similar to mine. These two, I believe, are the 
most powerful electro-magnets yet produced in this country. 

“A small electro-magnet, which I also employ on the lecture 
table, and the manner of its suspension is represented by fig. 4. 
The magnet is of cylindric rod iron, and weighs four ounces; its 
poles are about a quarter of an inch asunder. It is furnished with 
six coils of wire in the same manner as the large electro-magnet 
before described, and will support upwards of 50 lbs. 

“‘T find a triangular gin very convenient for the suspension of 
the magnet in these experiments. A stage of thin board, 
supporting two wooden dishes, fastened, at a proper height, to two 
of the legs of the gin. Mercury is placed in these vessels, and the 
dependent amalgamated extremities of the conducting wires dip 
into it—one into each portion. 


Fig. 4.—Strurenon’s Lecrurne-TaAsLteE ELEecrrRo-MaGnet. 


“The vessels are sufficiently wide to admit of considerable 
motion of the wires in the mercury without interrupting the con- 
tact, which is sometimes occasioned by the swinging of the magnet 
and attached weight. The circuit is completed by other wires, 
which connect the battery with these two portions of mercury. 
When the weight is supported as in the figure, if an interruption 
be made by removing either of the connecting wires, the weight 
instantaneously drops on the table. The large magnet I suspend 


. in the same way on a larger gin; the weights which it supports 


are placed one after another on a square board, suspended by 
means of a cord at each corner from a hook in the cross-piece, 
which joins the poles of the magnet. 

“ With a new battery, and a solution of salt and water, at a 
temperature of 190° Fahr., the small electro-magnet, fig. 3, sup- 
ports 16 lbs.” 

In 1840, after Sturgeon had removed to Manchester, where he 
assumed the management of the “ Victoria Gallery of Practical 
Science,”’ he continued his work, and in the seventh memoir in his 
series of researches he wrote as follows :— 

‘« The electro-magnet belonging to this Institution is made of a 
cylindrical bar of soft iron, bent into the form of a horse-shoe 
magnet, having the two branches parallel to each other, and at 
the distance of 45 inches. The diameter of the iron is 2°75 
inches, it is 18 inches long when bent. It is surrounded by 14 
coils of copper wire, seven on each branch. The wire which con- 
stitutes the coils is ~,th of an inch diameter, and in each coil 
there are about 70 feet of wire. They are united in the usual way 
with branch wires, for the purpose of conducting the currents 
from the battery. The magnet was made by Mr. Nesbit. ; 
The greatest weight sustained by the magnet in these experiments 
is 12% cwt., or 1,386 lbs., which was accomplished by 16 pairs of 
plates, in four groups of four pairs in series each. The lifting 
power by 19 pairs in series was considerably less than by ten pairs 
in series; and but very little greater than that given by one cell 
or one pair only. This is somewhat remarkable, and shows how 
easily we may be led to waste the magnetic powers of batteries by 
an injudicious arrangement of its elements.’’* 

At the date of Sturgeon’s work the laws governing the flow of 
electric currents in wires were still obscure. Ohm’s epoch-making 
enunciation of the law of the electric circuit appeared in “ Poggen- 
dorff’s Annalen”’ in the very year of Sturgeon’s discovery, 1825, 
though his complete book appeared only in 1827, and his work, 
translated by Dr. Francis into English, only appeared (in Taylor’s 
“* Scientific Memoirs,” vol. ii.) in 1841. Without the guidance of 
Ohm’s law it was not strange that even the most able experi- 
menters should not understand the relations between battery and 
circuit which would give them the best effects. These had to be 
found by the painful method of trial and failure. Pre-eminent 
amongst those who tried was Prof. Joseph Henry, then of the 
Albany Institute, in New York, later of Princeton, New Jersey, 
who succeeded in effecting an important improvement. In 1828, 


* Sturgeon’s “‘ Scientific Researches,” p. 188. 
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led on by a study of the “‘ multiplier” (or galvanometer), he pro- 
posed to apply to electro-magnetic apparatus the device of winding 
them with a spiral coil of wire “closely turned on itself,” the 
wire being of copper from ~th to =;th of an inch in diameter, 
’ covered with silk. In 1831 he thus describes * the results of his 
experiments :— 

«A round piece of iron, about } of an inch in diameter, was 
bent into the usual form of a horse-shoe, and instead of loosely 
coiling around it a few feet of wire, as is usually described, it was 
tightly wound with 35 feet of wire, covered with silk, so as to form 
about 400 turns ; a pair of small galvanic plates, which could be 
dipped into a tumbler of diluted acid, was soldered to the ends of 
the wire, and the whole mounted on a stand. With these small 
plates the horse-shoe became much more powerfully magnetic 
than another of the same size, and wound in the same manner, by 
the application of a battery composed of 28 plates of copper and 
zine, each eight inches square. Another convenient form of this 
apparatus was contrived by winding a straight bar of iron, 9 inches 
long, with 35 feet of wire, and supporting it horizontally on a small 
eup of copper containing a cylinder of zinc—when this cup, which 
served the double purpose of a stand and the galvanic element, 
was filled with dilute acid, the bar became a portable electro- 
magnet. ‘These articles were exhibited to the institute in March, 
1829. The idea afterwards occurred to me that a sufficient quantity 
of galvanism was furnished by the two small plates, to develop, 
by means of the coil, a much greater magnetic power in a larger 
piece of iron. To test this, a cylindrical bar of iron half an inch 
in diameter, and about 10 inches long, was bent into the shape of 
a horseshoe, and wound with 30 feet of wire ; with a pair of plates 
containing only 24 square inches of zine, it lifted 15 lbs. avoir- 
dupois. At the same time, a very material improvement in the 
formation of the coil suggested itself to me on reading a more 
detailed account of Prof. Schweigger’s galvanometer, and which 
was also tested with complete success upon the same horseshoe. 
It consisted in using several strands of wire, each covered with 
silk, instead of one. Agreeably to this construction, a second 
wire, of the same length as the first, was wound over it, and the 
ends soldered to the zinc and copper in such a manner that the 
galvanic current might circulate in the same direction in both, or, 
in other words, that the two wires might act as one. The effect 
by this addition was doubled, as the horseshoe, with the same plates 
before used, now supported 28 lbs. 

“With a pair of plates four inches by six inches, it lifted 39 lbs., 
or more than fifty times its own weight. 

“These experiments conclusively proved that a great develop- 
ment of magnetism could be effected by a very small galvanic 
element, and also that the power of the coil was materially 
increased by multiplying the number of wires without increasing 
the number of each.” +; 

Not content with these results, Prof. Henry pushed forward on 
the line that he had thus struck out. He was keenly desirous to 
ascertain how large a magnetic force he could produce when using 
only currents of such a degree of smallness as could be trans- 
mitted through the comparatively thin copper wires, such as bell- 
hangers use. During the year 1830 he made great progress in 
this direction, as the following extracts show :— 

“In order to determine to what extent the coil could be applied 
in developing magnetism in soft iron, and also to ascertain, if 
possible, the most proper lengths of the wires to be used, a series 
of experiments was instituted jointly by Dr. Philip Ten Eyck and 
myself. For this purpose 1,060 feet (a little more than one- 
fifth of a mile) of copper wire of the kind called bell wire, 045 of 
an inch in diameter, were stretched several times across the large 
100m of the Academy. 

“ Experiment 1.—A galvanic current from a single pair of plates 
of copper and zinc two inches square was passed through the 
whole length of the wire, and the effect on a galvanometer noted. 
From the mean of several observations, the deflection of the needle 
was 15°. 

“ Experiment 2.—A current from the same plates was passed 
through half the above length, or 530 feet of wire; the deflection 
in this instance was 21. 

By.a reference to a trigonometrical table, it will be seen that 
the natural tangents of 15° and 21° are very nearly in the ratio of 
the square roots of 1 and 2, or of the relative lengths of the wires 
in these two experiments. 

“The length of the wire forming the galvanometer may be 
neglected, as it was only 8 feet long. 

““ Experiment 3.—The galvanometer was now removed, and the 
whole length of the wire attached to the ends of the wire of a 
small soft iron horse-shoe a quarter of an inch in diameter, and 
wound with abeut 8 feet of copper wire with a galvanic current 
from the plates used in Experiments 1 and 2. The magnetism was 
scarcely observable in the horseshoe. 

“ Experiment 4.—The small plates were removed, and a battery 
composed of a piece of zinc plate 4 inches by 7 inches, surrounded 
with copper, was substituted. When this was attached imme- 
diately to the ends of the 8 feet of wire wound round the horse- 
shoe, the weight lifted was 441bs.: when the current was passed 
through the whole length of wire (1,060 feet) it lifted about half 
an ounce. 

“ Experiment 5.—The current was passed through half the length 
of wire (530 feet) with the same battery ; itthen lifted two ounces. 


_* Silliman’s “ American Journal of Science,” January, 1831, 
xix., p. 400. 
t “ Scientific Writings of Joseph Henry,” p. 39. 


“ Experiment 6.—Two wires of the same length as in the 
last experiment were used, so as to form two strands from the zinc 
and copper of the battery; in this case the weight lifted was four 
ounces. 

“ Experiment 7.—The whole length of the wire was attached to 
a small trough on Mr. Cruikshank’s plan, containing 25 double 
plates, and presenting exactly the same extent of zinc surface to 
the action of the acid, as the battery used in the last experiment. 
The weight lifted in this case was 8 oz.; when the intervening 
wire was removed, and the trough attached directly to the ends 
of the wire surrounding the horseshoe, it lifted only seven 
OUNCES. [iG . 48a 

“It is possible that the different states of the trough, with respect 
to dryness, may have exerted some influence on this remarkable 
result ; but that the effect of a current from a trough, if not in- 
creased, is but slightly diminished in passing through a long wire 
is certain.oc. Gai Fax 

“ But, be this as it may, the fact that the magnetic action of a 
current from a trough is,.at least, not sensibly diminished by 
passing through a long wire is directly applicable to Mr. Barlow’s 
project of forming an electro-magnetic telegraph ; and it is also 
of material consequence in the construction of the galvanic coil. 
From these experiments it is evident: that in forming the coil we 
may either use one very long wire or several shorter ones, as the 
circumstances may require; in the first case, our galvanic com- 
binations must consist of a number of plates, so:as to give 
‘ projectile force;’ inthe second it must be formed of a: single 
pair. 

* In order to test on a large scale the truth of these.preliminary 
results, a bar of soft iron, 2 inches square and 20 inches long, was 
bent into the form of a horseshoe, 9} inches high ; the sharp 
edges of the bar were first a little rounded by the hammer, it 
weighed 21 lbs.; a piece of iron from the same’ bar, weighing 
7 lbs., was filed perfectly flat on one surface, for an armature or 
lifter ; the extremities of the legs of the horse-shoe were also truly 
ground to the surface of the armature; around this horseshoe 
540 feet of copper bell-wire were wound in 9 coils of 60 feet each: 
these coils were not continued around the whole length of the 
bar, but. each strand of wire according to the principle before 
mentioned, occupied about two inches, and was coiled several 


Fig. 5.—Henry’s Evectro-Maanet. 


This figure, copied fron the Scientific American. December .1\th, 1880, represents 
Henry’s electro-magnet, still preserved in Princeton College. The other apparatus 
at the foot, including a current-reverser, and the ribbon-coil used in the famous 
experiments on secondary and tertiary currents, were mostly constructed by Henry’s 
own hands. 


times backward and forward over itself ; the several ends of the 
wires were left projecting and all numbered, so that the first and 
last end of each strand might be readily distinguished. In this 
manner we formed an experimental magnet on a large scale, with 
which several combinations of wire could be made by merely 
uniting the different projecting ends. Thus if the second end of 
the first wire be soldered to the first end of the second wire, and so 
on through all-the series, the whole will form a continued coil of 
one long wire. 

“ By soldering different ends the whole may be formed into a 
double coil of half the length, or into a triple coil of one-third 
the length, &e. The horseshoe was -suspended in a strong 
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rectangular wooden frame, three feet nine inches high and twenty 
inches wide, an iron bar was fixed below the magnet, so as to 
act asa lever of the second order; the different weights sup- 
ported were estimated by a sliding weight in the same manner as 
with a common steel-yard (see sketch). In the experiments 
immediately following (all weights being avoirdupois) a small 
single battery was used, consisting of two concentric copper 
cylinders with zine between them ; the whole amount of zinc sur- 
face exposed to the acid from both sides of the zinc was 2th of 
a square foot ; the battery required only half a pint of dilute acid 
for its submersion. 

<< Experiment 8.—EHach wire of the horseshoe was soldered to 
the battery in succession, one at a time; the magnetism developed 
by each was just sufficient to support the weight of the armature, 
weighing 7 lbs. 

“ Experiment 9.—Two wires, one on each side of the arch of the 
horseshoe, were attached ; the weight lifted was 145 lbs. 

<¢ Experiment 10.—With two wires, one from each extremity of 
the legs, the weight lifted was 200 lbs. 

“ Experiment 11.—With three wires, one from each extremity of 
the legs and one from the middle. of the arch, the weight sup- 
ported was 300 lbs. 

Experiment 12.—With four wires, two from each extremity, the 
weight lifted was 500 Ibs. and the armature; when the acid was 
removed from the zinc, the magnet continued to support for a 
few minutes 130 lbs. 

‘** Experiment 13.—With six wires the weight supported was 
570 lbs. ; in all these experiments the wires were soldered to the 
galvanic element; the convexion in no case was formed with 
mercury. 

Experiment 14.—When all the wires (nine in number) were 
attached, the maximum weight lifted was 650 lbs., and this astonish- 
ing result, it must be remembered, was produced by a battery, 
containing only 2ths of asquare foot of zine surface, and requir- 
ing only half a pint of dilute acid for its submersion. 

Experiment 15.—A small battery, formed with a plate of zinc 12 
inches long and 6 inches wide, and surrounded by copper, was sub- 
stituted for the galvanic elements used in the last experiment ; 
the weight lifted. in this case was 750 lbs. 
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“ Faperiment 16.—In order to ascertain the effect of a very small 
galvanic element on this large quantity of iron, a pair of plates, 
exactly one inch square, was attached to all the wires; the weight 
lifted was 85 lbs. 

“The following experiments were made with wires of different 
lengths on the same horseshoe. 

“ Experiment 17.—Withsix wires, each 30 feet long, attached to 
the galvanic element, the weight lifted was 375 lbs. 

“* Experiment 18.—''he same wires used in last experiment were 
united so as to form three coils of 60 feet each; the weight sup- 
ported was 290 lbs. his result agrees nearly with that of experi- 
ment 11, though the same individual wires were not used ; from 
this it appears that six short wires are more powerful than three 
of double the length. 

“* Hx periment 19.—The wires used in Experiment 10, but united 
so as to form a single coil of 120 feet of wire, lifted 60 lbs. ; while 
in Experiment 10 the weight lifted was 200 lbs.; this is a confir- 
mation of the result in the last experiment. . .. . 

‘In these experiments, a fact was observed which appears some- 
what surprising ; when the large battery was attached, and the 
armature touching both poles of the magnet, it was capable of 
supporting more than 700 lbs., but when only one pole is in con- 
tact it did not support more than 5 or 61bs., and in this case we 
never succeeded in making it lift the armature (weighing 7 lbs.). 
This fact may perhaps be common to all large magnets, but we 
have never seen the circumstance noticed of so great a difference 
between a single pole and both. . .. . 

“A series of experiments was separately instituted by Dr. Ten 
Eyck, in order to determine the maximum development of mag- 
netism in a small quantity of soft iron. 

“Most of the results given in this paper were witnessed by Dr. 
L. C. Beck, and to this gentleman we are indebted for several sug- 
gestions, and particularly that of substituting cotton well waxed 
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for silk thread, which in these investigations became a very con- 
siderable item of expense. He also made a number of experiments 
with iron bonnet wire, which being found in commerce already 
wound, might possibly be substituted in place of copper. The 
result was that with very short wire the effect was nearly the same 
as with copper, but in coils of long wire with a small galvanic 
element it was not found to answer. Dr. Beck also constructed a 
horseshoe of round iron-one inch in diameter, with four coils on 
the plan before described. With one wire it lifted 30 Ibs., with 
two wires 60 lbs., with three wires 85 lbs., and with four wires 
112 lbs. While we were engaged in these investigations, 
the last mumber of the Edinburgh Journal of Science 
was received containing Professor Moll’s paper on ‘ Electro- 
Magnetism.’ Some of his results are in a degree similar to those 
here described ; his object, however, was different, it being only 
to induce strong magnetism on soft iron with a powerful galvanic 
battery. The principal object in these experiments was to pro- 
duce the greatest magnetic force with the smallest quantity of 
galvanism. The only effect Prof. Moll’s paper has had over these 
investigations has been to hasten their publication ; the principle 
on which they were instituted was known to us nearly two years 
since, and at that time exhibited to the Albany [nstitute.’”’* 


(To be continued.) 


POLARISATION OF THE EARTH BY HEAVY 
CURRENTS.+ 


By CHARLES CUTTRISS. 


WHILE investigating further the causes of the disturb- 
ances experienced when testing the Commercial Cable 
Company’s cable which lands at Coney Island, an 
account of which will be found in the Hlectrical 
Engineer of August 6th,t certain phenomena have been 
noticed which may be interesting as showing the effect 
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of heavy currents in polarising the grouud whem it is 
used as a return circuit for an electric road, and also the 
great distance at which such effects are felt. 

On Sunday, August 17th, an attempt was made from 
my office in the Drexel Building, New York, to take 
the usual weekly test of the condition of the cable, but 
without success, as, owing to the violent and erratic 
movements of the mirror, it was impossible to get a 
reliable reading. it was then determined to measure, 
if possible, the differences of potential that caused such 
disturbances. In order to make the method of pro- 
cedure clear, it will be well to state that the under- 
ground circuits of the ‘company extend from Wall 
Street in a northerly direction to the Bronx River, a 
distance of about 12 miles, and in a southerly direction 
to Coney Island, also about 12 miles. As there is 
nothing to my knowledge in the vicinity of the Bronx 
River terminus to cause any electrical disturbance of 
the earth’s potential, the grounding at that station and 
at Coney Island of one of their wires gives a very ready 
way of detecting in New York any variations of 
potential that may take place at either end. 

The first series of experiments were made between 


* Scientific Writings of Joseph Henry, p. 49. 
+ Electrical Engineer, of New York. 
{ See Execrrican Review for August 22nd. 
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the hours of 10.45 a.m. and noon of August 17th, and 
showed that between Bronx River and New York there 
was a fairly steady difference of potential of from ‘8 to 
1 volt ; but between New York and Coney Island there 
was a difference of potential varying rapidly from ‘1 to 
3°5 volts, the extreme fluctuations often occurring in 
four or five seconds. The potential difference between 
Bronx River and Coney Island was about the same as 
between New York and Coney Island, or perhaps a 
trifle higher, and also very unsteady. 

It was useless to do anything more until the electric 
road closed down, so the experiments were abandoned 
till midnight. At 12.25 a.m. I found a very heavy cur- 
rent between Coney Island and New York, but could 
not detect the running of any cars. Measurements now 
showed a positive difference of potential of 4°5 volts; 
this remained fairly steady till about 1 a.m., when the 
potential commenced to fall slowly and steadily. At 
1.15 a.m. the galvanometer denoted an equal potential 
at both ends of the line, but the movement of the 
mirror still continued, slowly crossing the zero and 
indicating an opposite, or negative, potential wave, 
which by 1.25 a.m. had reached 35 volts negative. It 
then began to drop, reaching zero at 1.40 a.m., and con- 
tinued on until it showed a positive difference of ‘8 
volt, where it remained steady, showing that the earth 
at Coney Island had become normal, as the difference of 
‘8 volt corresponded with the reading between New 
York and Bronx River. I might state that the New 
York ground potential was checked off by the Bronx 
River circuit every five minutes in order to make 
sure that the variations were not due to local causes, 

From the results obtained in the above experiments 
it is quite evident that there is an actual polarisation of 
the ground for an unknown distance from the rails of 
the electric road. The accompanying diagram will 
make clear the relative positions. of the electric road 
and the ocean cable. The first long, positive (+) 
current, I think, must be caused by a direct flow of 
current from the rails through the sea and across the 
marsh and Sheepshead Bay to the sheathing of the 
cable ; consequently, when the current is cut off from 
the rails, this direct current gradually drops, and as the 
current due to the polarisation asserts itself, for an in- 
stant the ground at the point of connection between the 
conductor and sheathing becomes neutral from the 
action of equal and opposite forces... But, as the nega- 
tive current from the ground surrounding the cable dis- 
charges along the sheathing, that being the path of 
least resistance, it produces a negative potential at the 
end of the conductor, which rises to a maximum ina 
‘few minutes, and then gradually dies away as the con- 
dition of the ground becomes normal. If the normal 
condition of the ground can,thus be raised 4°3 volts by 
a disturbing force at a distance of } mile, the close 
proximity of these two systems would certainly render 
the practical working of the weaker one—the cable-- 
almost an impossibility, even if, 4s suggested by Mr. 
T. D. D. Lockwood, a duplicate cable were to be laid, 
as it is mechanically impracticable to construct two 
cables in which the dielectric resistance, copper re- 
sistance, and capacity sball beidentical. Consequently, 
a variation in either of these respects must make itself 
manifest when the cores are subjected fora considerable 
distance to violent and rapid electrical strains. 

The great difference in this problem over that of 
equalising telephone or telegraph circuits rests in the 
extreme delicacy of the receiving apparatus, and the 
enormous electrostatic capacity of long lengths of sub- 
marine cable. i 


. : 
—_—_————————— 


New York Subway Work,—The Board. of Electrical 
Control met on August 22nd, in the Mayor’s office, and 
received a report from the Construction Company, 
which shows the work of burying the wires is going 
on satisfactorily. The report states that, in 1889, 
56,035 feet of subway and 621,430 feet of ducts were 
laid. Up to the month of August, 1890, 158,181 feet of 
trench have been dug, and 774,926 feet of ducts laid. 
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The Bradford Corporation Lighting,—At the meet- 
ing of the council, last week, in reply to a question 
about the electric lighting work, Alderman Priestman 
said, with regard to the electricity works, that he had 
given a statement of the loss accrued to December 3lst 
last, and he hoped to present a statement at the end of 
the present year. So far, the loss was short of £1,000. 
The electrical department had never been expected to 
pay in its earlier stages. An engine was now being 
laid down which would increase the output without 
augmenting the working cost, and he expected that in 
a few months the statement would be very much better 
than it would be if presented now. If the council 
would appropriate a sum of, say, £10,000 from the 
profits of the gas department for the benefit of the 
electric lighting works, they could be made to pay 
their way. With regard to the mains and services, 
which stood at the large sum of £177,000, he believed 
they had value for every penny of the money. He 
hoped that ere long the committee would be able to 
show that the electric lighting department was paying 
its way ; but if not, it would be necessary to raise the 
price to the consumer, There was no cause to regret 
the steps taken in respect to this question. He had not 
the least doubt that if they had not taken the powers 
of supply themselves, they would have had to spend a 
great deal more money in keeping other people out. 
The minutes were then adopted. 


Electric Lighting at Fareham,—The completion of 
the electric lighting installation at Fareham was cele- 
brated on Thursday evening by a banquet, which was 
given by Capt. Ramsay and the directors of the local 
electric lighting company to the principal residents of 


‘the town and neighbourhood. The dining-room at the 


Red Lion was lighted in honour of the occasion by 
numerous small incandescent lamps, which hung from 
the ceiling. The street poles, with regard to which 
an indictment is pending against the company, have 
been adorned with paint, and can no longer be said 
to constitute an eyesore, while the lighting by electri- 


city of the main thoroughfares has given general satis- 


faction to the inhabitants. 


Portsmouth and the Electric Light—No definite 


_steps have yet been taken with regard to the introduc- 


tion of the electric light into Portsmouth by the Cor- 
poration, but the committee recently appointed is 
engaged in collecting information which will be em- 
In all probability 
the Corporation will decide to obtain its own provi- 
sional order, and afterwards sub-let its rights for a 
short period to the highest bidder among the rival 
electric companies who are anxious to make a start in 
the town, but have hitherto been foiled by the “ dog- 
in-the-manger” policy of the municipality. It is 
whispered that some time since an effort was made to 
induce the directors of the Portsmouth Gas Company 
to take up electricity, but they declined, and now it is 
too late. 

Church Lighting —An installation of the electric 
light is at present being carried out at the Church and 
Parochial Hall of St. John’s the Divine, Vassall Road, 
Brixton. About 300 incandescent lamps will be used. 
The plant consists of a gas engine, a dynamo, and a set 
of accumulators ; a motor is also being put down for 
blowing the organ of t}.e church electrically. 


Electric Lighting at Barnsley—The Barnsley Cor- 
poration have adjourned the matter of the electric light 
to enable the Thomson-Houston Company to send ina 
complete tender. It is probable that although that of * 
the Westinghouse Company was accepted the contracts 
may not be signed. Several members of the com- 
mittee have recently visited various central stations, 
and are so favourably impressed with the Thomson- 
Houston system that it seems likely that it will prevail. 
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Prague Electric Lighting. —At the end of last year 
the electric lighting installations in Prague comprised 
8,365 incandescence lamps and 143 arc lights, dis- 
tributed among various factories, theatres and restau- 
rants. The current was obtained from 47 dynamos of 
a total capacity of 425 kilowatts. Steam engines and 
gas engines supplied the motive power, the gas engines 
being in the proportion of 23 per cent. 


Faraday & Son.—The firm of Faraday & Son, of 
Berners Street, was one of the first to devote special 
attention to the production of decorative fittings suit- 
able for lighting by electricity. Their book of designs 
has gradually grown in size, and the new edition, now 
being issued, consists of 62 pages of drawings repre- 
senting brackets, pendants, electroliers, corona, 
standards, figures, hall lanterns, portable lamps, and 
billiard lights, the registered designs of which, num- 
bering nearly 100, are the property of the firm. 


Holden & Brooke.—Messrs. Holden and Brooke, of 
Manchester, have issued a new catalogue, containing 
several new specialities and the latest developments in 
exhaust and live steam injector practice. It also gives 
a series of self-explanatory drawings of injectors fitted 
up under various conditions, with such instructions as 
would enable purchasers abroad to know exactly what 
to orde1 for their requirements. 


Britannia Company.—We have received catalogue 
No. 3 from the Britannia: Company, consisting of 
descriptions, illustrations and prices of engineers’ tools 
and amateurs’ lathes. The prices, however, are modified 
by the notice (which so frequently accompanies trade 
lists now-a-days) that, in consequence of the continued 
advance in the cost of raw material and wages, all 
quotations and discounts are from this date withdrawn. 


W. IT. Goolden & Co,—This firm has issued a useful 
little pamphlet, entitled “Electricity in Every-day 
Life,” explaining the advantages of electric lighting 
and the transmission of power by electric motors for 
pumping, ventilating, hoisting, drilling, and a variety 
of other operations. The illustrations are all repre- 
sentations of appliances that have been actually con- 
structed and set up, and that have proved perfectly 
successful under ordinary working conditions. 


Sunbeam Lamp.—A new price list is issued of the 
sunbeam lamp, which has been found in practice to be 
specially adapted for lighting large halls, exhibitions, 
saloons and decks of ships, and similar places. It is 
pointed out that, with the same engine and dynamo 
power, nearly double the light can be obtained from 
this lamp, as compared with groups of small glow 
lamps ; and, compared with arc lamps in opal globes, 
the sunbeam gives nearly two-thirds the light, is abso- 
lutely steady (never falling momentarily in brightness, 
as oes the arc), requires no attention, and is pleasanter 
in colour. 


Phosphor-Bronze Company.—We have been favoured 
with an early copy of the latest descriptive catalogue 
and pamphlet issued by the Phosphor-Bronze Company. 
It is stated in the introduction that the company’s cog- 
wheel brand of alloys of phosphor-bronze have been in 
extensive use for 20 years. The use of phosphor- 
bronze wire, and especially of Weiller’s patent silicium- 
bronze wire, for telegraph and telephone purposes, has 
been’ attended with the most important results, espe- 
cially.as regards the danger of overhead wires and the 
cost of renewals. Long telegraph lines, for which iron 
wire, weighing 400 lbs. per mile, was formerly used, is 
replaced by bronze wire weighing only 100 Ibs. per 
. nile, while for telephone lines bronze wire of 38 lbs. 
per mile has been used where formerly the wire weighed 
240 lbs. per mile. The wire being smooth and light, 
and offering very little surface to wind and snow, is 
unaffected by the severest storms, so that its use does 
away with the danger of falling wires and the incon- 
venience of interrupted communication. 


Electrical Tramways at Boston,—The West End 
Electrical Tramway of Boston, U.S., is the largest 
system, worked by electricity, in the world. There are 
about 260 miles of line, with 1,600 cars. Until recently 
these tramways were worked by horses, but experi- 
ments in electric traction, carried out by the Thomson- 
Houston Company, resulted so satisfactorily that horses 
were done away with altogether, and electricity sub- 
stituted in their place. The station is the largest elec- 
trical one existing, the boiler-house being 160 feet in 
length by 80 feet in width, and the dynamo room about 
twice these dimensions. There will be 13 Corliss 
engines of 1,750 H.P. each, driving 300 H.P.,dynamos. 
The wires are overhead, and it would surprise those 
who object to this method on the ground of unsight- 
ee to know how little the wires and poles are notice- 
able. 


The Schanschieff Electric Light and Power Com- 
pany, Limited.—Notice is given, that a general meeting 
of the members of the above-named company will be 
held at 32, Poultry, at two o’clock, on 17th October 
next, for the purpose of having the accounts of the 
liquidation, showing the manner in which the winding 
up of the affairs of the company has been conducted, 
and the property of the company disposed of, laid 
before the company, and hearing any explanation that 
may be given with refrence thereto ; and for the pur- 
pose of considering such accounts, and, if the same 
shall be approved, of passing a resolution approving 
the same ; and also of determining, by extraordinary 
resolution, the manner in which the books, accounts, 
and documents of the company, and the liquidation 


thereof, shall be disposed of.—S. DE LISSA, liquidator. 


Australian Cable.—It is stated by the Press Agsocia- 
tion that Lord Knutsford has addressed a letter, dated 
July 9th, to the Governor of South Australia, setting 
forth the reasons why Her Majesty’s Government have 
refused to comply with the request of the Australian 
Governments that the Imperial Exchequer should bear 
a share of the guarantee and subsidies which are neces- 
sary to allow the cable companies to reduce their rates 
to Australia. The letter states that the Agents-General 
have very fully explained, and have ably supported, the 
views of their Governments in this matter. The 
Imperial Government fully sympathise with the object 
of the subsidy, and recognise the nature and extent of 
the sacrifices which the Australian colonies are pre- 
pared to make with a view of. developing and facili- 
tating telegraphic communication. The readiness with 
which the colonies accepted, at the risk of considerable 
loss of revenue, the proposal of the Chancellor of the 
Exchequer for a reduction of the postal rates affords 
additional reason for the most favourable consideration 
of any proposal emanating from their incognate 
matters. : 


American Electric Transit Statistics.—The Census 
Bureau of America has issued a bulletin which gives 
interesting information as to transit facilities of the 
country. The relation between electricity and other 
motive powers shows the former to have reached a 


' fairly good figure. The figures run :— 


Miles of horse railway ... 5,9024 
= electric t 1,753 
4 dummy it wee vel) BB6 
6. cable... sag 7 cy Soe 
Total mileage... 8,6525 


Hlectricity has, therefore, more than 25 per cent. of the 
total mileage. 


Appointment,—Mr. Edward A. O’Keeffe, B.E., has 
been appointed Senior Demonstrator and Lecturer 
at the City and Guilds of London Technical College, 
Finsbury, in the place of Mr. W. Robinson, the newly- 
appointed Professor of Engineering at University 
College, Nottingham. SO 
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Lectures on Electric Meters.—A course of six lec- 
tures on electric meters, by Prof. Silvanus Thompson, 
is announced to commence in October at the Finsbury 
Technical College. This is one of the occasional short 
courses of lectures which each of the Finsbury pro- 
fessors undertakes annually. The electric lighting 
arrangements of the college have been lately over- 
hauled and improved. A new Kapp dynamo has 
replaced the Edison machine formerly employed. 


* 


Austin’s “Novel” Hand Dynamo,—This hand- 
dynamo has been specially designed for experimental 
work, either in the laboratory or on the lecture table, 
for which it is admirably adapted, as from the manner 
in which it is wound, it will work under all circum- 
stances ; no matter whether the external resistance be 
high or low, the machine will give out a correspond- 
ing quantity of current. Great care has been taken in 
the construction of these machines, so that as much as 
possible of the manual work expended in turning the 
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handle is given out at the terminals as electrical 
energy. As will be seen from the illustrations, the 
machine is very compact, and has a pleasing appear- 


ance. Its output is equal to about six or eight quart 
Bunsen cells. The machine all complete weighs only 
16 lbs. It can be fixed either temporarily or perma- 


nently to bench or table. Six different leverages can 
be got by altering position of handle, three of the 
most important being shown by dotted lines. There 
are no belts, cords, or cogwheels used in gearing, which 
is constructed entirely of metal, working on the prin- 
ciple of rollers and traction—there is consequently very 
little friction. There are no complicated parts, every 
part being constructed in the simplest manner possi- 
te and the material and workmanship are of the 
best. 


The Loan for Electric Lighting at Dublin,—Mr. 
Charles P. Cotton, C.E., Board of Trade Inspector, held 
an inquiry at Dublin last week with reference to an ap- 
plication of the town authorities for a loan of £50,000 
for the purpose of an installation for the supply of 
electricity. The inspector is preparing a report on the 
evidence. 


Killed by Electricity —The Times New York corre- 
spondent says:—A terrible electric light accident 
occurred at a theatre here on Monday night. While a 
lineman was adjusting some wires for illuminating the 
front of the theatre, he accidentally established a con- 
nection, and, receiving the full force of the current, was 
killed on the spot. The accident caused a most painful 
impression among a large number of persons who were 
watching the man’s operations. 


The Hvening News and Post, in referring to this 
matter, says :—‘* The circumstances will tend strongly 
to discredit the new system of execution in that State.” 
oa ae “The fact that such torture as this man 
suffered is possible for a fall ten minutes without life 
being extinguished, shows that electricity is not to be 
relied upon as a painless method of killing.” Surely 
our evening contemporary does not imagine that the 
process of electrical execution is to suspend culprits 
from wires, and let them roast? Moreover, the inci- 
dents peculiar to this case had happened previously to 
Kemmler’s fate, so it is rather late in the day to pen 
comments of this nature. 


The Telephone on the Congo,—The Ville de Mara- 
naho, of the Walford Company of Antwerp, which 
has just sailed for the Congo, carries all the material 
necessary for the installation of the first telephone 
line which is to be placed along the Congo railway. 
The wires are of phosphor-bronze, and the apparatus is 
on the Dejongh system, made by Mourlon, of Brussels, 
with magneto bells of the model adopted, after a com- 
petition, by the Administration of Belgian Posts for its 
private lines, &c. j 


Stockholm Electric Lighting.— The following cir- 
cular has been sent to members of the Electrical 
Trade Section of the London Chamber of Commerce by 
the secretary :—‘*‘ Having been advised that the notice 
which appeared in the electrical papers, that the date 
for the presentation of tenders for the lighting by elec- 
tricity of the town of Stockholm had been extended 
from the 15th September to the 12th October, was 
erroneous, I have, at the request of the chairman of 
the Electrical Section, and after consultation with the 
Foreign Office and the Swedish Consul in London, 
communicated officially with the Stockholm Gas 
Works. In reply, I have received official telegraphic 
intimation from that body in language which is con- 
sidered sufficiently satisfactory, that tenders for the 
electric lighting contract at Stockholm, posted from this 
country not later than the 20th inst., will be considered.” 


Charterhouse Science and Art Schools and Literary 
{nstitute——The winter session of this, one of the 
largest Science and Art Schools. in the United Kingdom, 
and a school which has trained some thousands of 
teachers for the office of science lecturers, will com- 
mence on Saturday, September 27th, 1890, under the 
presidency of the Rev. Henry Swann, M.A. During 
the late session about 900 students, mostly elementary 
teachers, availed themselves of the privileges afforded 
by this institution, and of this number above 700 pre- 
sented themselves for examination, and were successful 
in obtaining a large number of first-class certificates, 
and also several honors’ certificates awarded by the 
Science and Art Department of South Kensington. 
Students who were prepared for the Lond. B.Sc. (Inst:) 
highly distinguished themselves. A National Scholar- 
ship of £150 was awarded to one of the female students 
of the Art school. Instruction of a practical character 
is given in most of the sciences at a very nominal fee. 
Students who aim at becoming proficient in chemistry 
(organic and inorganic) have the opportunity of working 
in a well-fitted laboratory, capable of accommodating 
60 students. Full particulars of the classes may be 
obtained from C. Smith, organising secretary. 
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The Electric Light in Textile Factories,—In a recent 
number of L’ Hlectricien the arrangement of the electric 
light in spinning and weaving mills is discussed. For 
spinning white, unbleached, or clear-coloured yarns in 
high rooms, the proportion is given of one 12-ampere 
arc light to 230 square yards, that is 15 by 15 yards. 
For a 9 or 10-ampere arc the area should not exceed 110 
square yards, or 10$ by 10} yards. For weaving, a 
minimum lighting power of a 12-ampére arc to 133 
square yards, or 113 by 113 yards, is given. For white, 
unbleached, or clear colours, a 10-ampére arc should 
be sufficient for an area of 93 square yards, say 94 by 
95 yards; but for black, or dark colours, it is often 
found necessary to allow only 59 square yards for each 
10-ampere arc. In weaving light goods by incan- 
descence lamps, a 10-candle lamp may be used for two 
looms with unbleached stuff, but when working in 
coloured yarns two 16-candle lamps are required per 
loom, and should this be a long one, two 20-candle 
lamps. These figures appear to be taken from actual 
experience in Belgium and Germany, but as nearly 
every factory has a different arrangement of rooms and 
machinery, the amount of lighting required will not 
depend so much upon the area of the rooms as upon 
the method necessary to sufficiently illuminate each 
particular machine or separate portion of work. 


Elmore’s French Patent Copper Depositing Com- 
pany, Limited.—This company has been formed to 
work the process of the Messrs. Elmore in France, with 
a capital of £200,000 in 100,000 shares of £2 each. 
66,750 shares were offered to the pablicat a premium of 
10s. per share. The board of directors includes Sir 
Richard J. Meade, Major Charles Jones, E. J.Carson,Wm. 
Elmore, Charles Glendinning Philips, and Sir James D. 
Mackenzie, Bart. The patents were to be sold to this 
company by Elmore’s Foreign and Colonial Patent 
Copper Depositing Company for £83,500 cash, £66,500 
in shares, and the premiums on the shares (assuming 
the shares were all taken up), amounting to £33,275, 
the vendors thus benefiting to the extent of £183,275. 
The working capital will be £50,000. 


Fraud by a_ Telegraphist.—Herbert Wadsworth, 
assistant postmaster at Milnsbridge, was fined £2 and 
costs by the West Riding magistrates at Hudders- 
field on Monday, in each of two cases for wilfully and 
without due authority altering telegrams with intent 
to defraud Her Majesty’s Postmaster-General. In con- 
sequence of complaints as to alterations of telegrams 
going from this office, a clerk from London was sent 
on August 28th to make inquiries. This gentleman 
handed in two telegrams at the Gobar office addressed 
to different people in Bradford, and containing 58 
words. Upon these 28. 5d. was paid. Defendant con- 
densed messages, and by sending them as duplicates 
only, placed 1s. 35d. upon them in stamps, pocketing 
the difference. 


The American Association for the Advancement of 
Science.—Professor Nipher is credited with having 
described a new method of measuring the electrical 
resistance of liquids before this Society (see page 
339). We would like to ask wherein this differs 
from that devised years ago by Wheatstone, whose 
apparatus also reversed the galvanometer at the same 
time? This so-called new method appears to be 
periodically. revived, as we have previously pointed out. 


Blasting by Means of Electricity—The work of 
blowing up the masses of rock which form the 
dangerous rapids known as the Iron Gates, on the 
Danube, was commenced on Monday near Greben, M. 
Baross, the Hungarian Minister of Commeree, firing the 
first charge by means of electricity. 
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‘the Telegraph in the Chin-Lushai Expedition.—His 
Excellency the Governor-General of India, in Council, 
is glad to acknowledge, through a general order dated 
September 8th, 1890, the services of Mr. E. O. Walker, 
Assistant-Superintendent of Telegraphs, and his depart- 
ment, and of Mr. G. Barton Groves, Deputy Inspector of 
Post Offices, and the Postal Department. 

A despatch of the Adjutant-General in India, dated 
July 16th, states :—The Telegraph Department worked 
extremely well throughout the expedition. 

Lieut.-General B L. Gordon, C.B., commanding the 
Burnia district, in a despatch to the Adjutant-General, 
Madras, dated May 28th, says :—The Telegraph Depart- 
ment has worked well, under many difficulties of 
transport labour and sickness. The construction of the 


-line kept pace with the advance of the troops into 


Haka. The wire has been invaluable throughout the 


- operations. 


In a despatch dated 3lst May, addressed to the 
Adjutant-General, Brigadier-General V. W. Tregear, 
commanding the Chillagong column, states :—The 
whole of the field work has proved laborious and 
exhausting to all concerned, owing to steep ascents and 
declivities, and the dense forest and undergrowth, or 
bamboo jungle, everywhere met with. The whole of 
the work has, notwithstanding these difficulties, been 
carried out in a most excellent manner, and reflects the 
greatest credit on Mr. Walker and all his subordinates. 
Owing to ill-health, Mr. Walker had to return to India 
on the 7th March from Fort Tregear, after which date 
the laying of the line was carried on by Messrs. Rector 
and Davies, both of whom have worked very hard and 
well throughout the expedition ; the services of the 
latter officer I had the pleasure of bringing to notice in 
my final report on last year’s expedition. The con- 
struction of the line from Fort Lungleh towards Haka 
was commenced simultaneously with the road, and by 
the 23rd March had been completed to the Upper 
Kolodyne, a distance of 65 miles, when orders were 
received to discontinue the laying of the line towards 
Haka till next winter, when it can be carried out in a 
permanent manner. 


A Novel Telephonic Reaction.—The New York LHlec- 
trical Engineer says :—“* We have recently had our 
attention called to an interesting phenomenon in con- 
nection with the telephone, which might be looked 
upon with suspicion by the uninitiated. While Messrs. 
Hibbard and Pickernell were conversing recently over 
one of the lines of the Long Distance Telephone Com- 
pany, the former, in order to shut out some conversa- 
tion, placed the receiver with the diaphragm end over 
the mouthpiece of the long-distance transmitter. The 
receivers at both ends at once began to give ou at 
musical sound, which continued until the receiver was 
withdrawn from the mouthpiece of the transmitter. 
Investigation proved that the effect was due to an 
action quite similar to that employed in the well- 
known buzzer, or vibrating bell. An original impulse 
imparted to the transmitter is conveyed electrically 
through the primary and secondary circuits to the 
receiver, which in turn throws it back upon the trans- 
mitter through the intervening air, thus constituting a 
complete electric and acoustic cycle. This battledore 
and shuttlecock action between receiver and trans- 
mitter is continuous as long as the receiver is held 
against the transmitter, and gives rise to a musical note 
of high pitch and great uniformity. Of course, it 
requires a powerful transmitter to produce the pheno- 
menon, the ordinary Blake instrument being incapable 
of demonstrating it. The effect produced is decidedly 
novel, and the experiment is well worthy of repetition.” 
We may remark that the experiment is not novel, a 
precisely similar one having been made several years 
ago by Mr. Stroh, in the early days of the telephone 
and microphone; the microphone used was of small 
dimensions, and was mounted on a diaphragm of gold- 
beater’s skin. 
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Personal,—We understand that Mr. Albright sails to- 
morrow in the Servia with the members of the Iron 
and Steel Institute, who are about to visit America. 


a} 


NEW COMPANIES REGISTERED. 


Elmore’s French Patent Copper Depositing Com- 
pany, Limited.—Capital £200,000 in £2 shares. Objects : 
To adopt an agreement between Elmore’s Foreign and 
Colonial Patent Copper Depositing Company, Limited, 
of the first part, Woodhouse & Rawson United, Limited, 
of the second part, and this Company of the third part. 
To carry on in France, and elsewhere, the business of 
manufacturers of and dealers in copper and other 
metals, all metallic alloys or compounds of the same, 
and all goods or articles made of copper or other 
metals and alloys. To carry on business as electricians, 
electrical contractors, electrical and mechanical engi- 
neers, and suppliers of electricity for the purposes of 
light, heat, sound, power or otherwise, and of manu- 
facturers of and dealers in all apparatus and things 
required for the generation, distribution, supply, accu- 
mulation and employment of electricity. Signatories 
(with one share each), A. L. Brockman, 8, The Avenue, 
Brondesbury ; T. E. Marsh, 42, Reighton Road, Upper 
Clapton ; J. North (engineer), 88, Queen Victoria Street ; 
S. Rentall, 121, Vassall Road, Brixton ; J. Mumford, 
50A, Trinity Square, Borough; J. Moore, 46, Norroy 
Road, Putney ; F. Dewer Summers, 31, B2rwick Street, 
S.W. The signatories are to appoint the first directors. 
Qualification : 200 shares, or £500 stock. Until other- 
wise determined by the company in general meeting, 
the remuneration of the board is to be £200 per annum 
for each director, with an additional £200 per annum 
for the chairman, and £100 for the vice-chairman, to- 
gether with 25 per cent. commisssion upon the net profits 
from manufacturing and upon the revenue accruing 
from licensing or sub-licensing the Company’s patents, 
and 1 per cent upon net profits from sale of patents, 
such commission to be divided as the directors think 
fit. Registered 10th inst. by Wm. Brown, 18, St. 
Swithin’s Lane, secretary. 

Service and Company, Limited.—Capital £6,000, in 
£5 shares. Objects: To acquire the business of wholec- 
sale and retail ironmonger, carried on at 4, The Octagon, 
Piymouth ; to.carry on (if thought wise) the business 
of an electric light company in all branches, and to 
supply electricity for light, heat, motive power, or 
otherwise ; and to manufacture and deal in electrical 
apparatus generally. Signatorics (with 1 share each) : 
W. H. Luke, F. S. Willies, A. Yeo, A. N. Cole, T. B. 
Percy, all of Plymouth ; J. Snawdon, Pennycomequick ; 
R. W. C. Barker, Stonehouse. The remuneration of the 
directors is to be determined by the company in general 
meeting. Qualification: £125 in shares. Registered 
10th inst. by Sir Joseph Causton and Sons, 9, Eastcheap, 
as agents for Bond and Pearce, Solicitors, 16, Princess 
Square, Plymouth. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Electric Installation and Maintenance Company, 
Limited.—An agreement of 25th ult., filed 12th inst., 
cites that the Electric Construction Corporation, 
Limited, has carried out an electric installation at 
Nos. 19 and 20, Walbrook, and is supplying electricity 
to various customers in the neighbourhood. This 
company agrees to purchase the said installation and 
the plant, materials, &c.. in connection therewith, for 
£2,390, payable as to £950 in 6 per cent. debentures and 
the balance by the allotmeat to the vendor company of 
144 fully paid £10 shares in this company. 


Syndicate of Electrical Engineers, Limited.—The 
statutory return of this company, made up to the 7th 
February, was filed on the 8th ult. The nominal 
capital is £10,000, divided into 1,900 ordinary and 100 
founders’ shares of £5 each. 607 shares have been 
taken up, and the fullamount has been called thereupon. 
The calls paid amount to £600, and unpaid to £7. 
Registered office, 15, St. Helen’s Place. 


Earthy Metals Company, Limited.—The registered 
office of this company is at No. 1, Westbourne Terrace, 
Willesden Green. 


Mulholland, Maugham & Company, Limited.—The 
registered office of this company is situate at West 
Cornforth, R.S.0O., Ferryhill, Durham. 


Edison Phonographic Toy and Automaton Company, 
Limited.—The registered office of this company is at 
2, Metal Exchange Buildings, Gracechurch Street. 


CITY NOTES. 


The Electric and General Investment Company, 


Tue first ordinary general meeting of this company was held on 
Tuesday afternoon last, at the offices, Nos. 1 and 2, Great Win- 
chester Street, Old Broad Street, under the presidency of Mr. 
John Herring. 

Mr..J. Cecil Bull (the secretary) read the notice convening the 
meeting, which stated thatit was merely a statutory meeting held 
in accordance with the requirements of the Companies’ Acts, and 
that there would be no business transacted. 

The Chairman remarked that although it was only a formal 
statutory meeting, it was usual for something to be said on such 
occasions, either as to the business actually done by the companies 
or their prospects. He was able to state that the directors had 
had brought under their notice a considerable number of schemes, 
some of which looked good, whilst others the board had dismissed 
as not worthy of their consideration. Two or three of the schemes 
presented a more than ordinarily favourable outlook. If any one 
of those schemes turned out successful for the company, it must, 
with its limited capital, prove of very great advantage to the 
shareholders. Up to the present, the company had not done any 
actual business, for they were in a quiescent position. The 
directors had been very economical in every respect, and had so 
dealt with the capital as to keep down the expenses in every way 
possible. In fact, he believed he might with confidence state, that 
that was one of the cheapest companies ever formed, and the 
expenses had been confined to a very small outlay, and the 
capital had been lent out upon good and approved securities in 
order to bring in interest, so that it should not be lying idle. 
Therefore, if they took away the amount of the preliminary 
expenses for the formation of the company, the interest which 
they were earning on the money paid their expenses, so that their 
capital was left intact. There was a great deal of business in 
front of them which might, or might not turn out to be for the 
benefit of the company. At any rate, the directors had very 
great hopes. The chairman concluded by giving some particulars 
as to the arrangements for office and other expenses with the 
view of keeping down the expenditure as much as possible. 

Mr. E. Garckie (director) also corroborated the chairman as to 
the number of schemes which had been submitted for the conside- 
ration of the directors and added, that, of course, the future of the 
company depended almost entirely upon the development of the 
electric industries. 


The Woodhouse and Rawson Electric Contract and 
Maintenance Company, Limited,—Creditors of the company 
are required, on or before the 11th day of October, 1890, to send 
their names and addresses, and the particulars of their debts or 
claims, and the names and addresses of their solicitors (if any), to 
Gustavus Adolphus Steinthal, of No. 41, Piccadilly, Bradford, in 
the county of York, the liquidator of the said company, or in 
default thereof they will be excluded from the benefit of any dis- 
tribution made before such claims are received. 


The Direct Spanish Telegraph Company, Limited,— 
The board has decided to recommend the payment of the dividend 
at the rate of 10 per cent. on the preference shares, and a dividend 
at the rate of 6 per cent. (free of income tax) upon the ordinary 
shares for half-year ended 30th June last. 


TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending September 12th, after deducting the fifth of the gross receipts payable 
to the London Platino-Brazilian Telegraph Company, Limited, were £3,698. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Business done 
during week ending 
September 18, 1890. 


Present Closing Closing 
Amount Name. proaee Quotation. Quotation. 
Issueu. 3 . (September 11.) September 18). 


Highest. Lowest. 


£ 
- 250,000 |} African Direct Telegraph, Ltd., 4 p.c. Deb. (ee and to Bearer 100 98 —101 98 —101 
1,549,160 | Anglo-American Telegraph, Limited oe Stock 51g— 525 a— 525 51 
2,725,420 Do. do. 6p.c. Preferred . Stock 68° — 87 88 — 89 88 
2,725,420 Do. .do.. Deferred ... Stock 153— 16 153— 153 o 
130,000 | Brazilian Submarine’ Telegraph, Limited . 10 113— 123 114— 224 12 
99,000 Do. do. 5 p.c. Bonds. 100 100 —102 100 102 
75,000 Do. do. 5 p. c. 2nd Series, repayable J une, 1996 100 103 —107 103 —107 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416.. 3 1;— 2 ae 
63,416 Do. do. Preference, Nos. 1 to 63,416 2 e— 1gxd 1g—_ l{xd 
$7,216,000 | Commercial Cable, Capital Stock $100 103 —105 103 —105 
224,850 | Consolidated Telephone Construction and Maintenance, Ltée 14/- {—- LH esr 6H 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20,000 | Stock 5a— 5} 54— 5% 
16,000 | Cuba Telegraph, Limited , 10 125— 18 123— 12% 
6,000 Do. do. 10p.c. Preference : 10 163— 173 ie 
12,931 | Direct Spanish Telegraph, Limited (£4 only paid) 5 33— 43 A ae 
6,090 Do. do. 10 p.c. Preference... er ae 5 oo 10 a0 
60,710 | Direct United States Cable, Limited, 1877 20 10%— 103 103— 10% 102 
400,900 | Eastern Telegraph, Limited, Nos. 1 to 400,000 10 13g— 143 14, 144, 13.5 
70,000 Do. 6 p. c. Preference 10 15 — 153 15 — 153 i 
200,000 Do. 5 p.c. Debs. (1879 issue), repay. Aug., 1899 100 106 —109 106 —109 
1,290,000 Do. 4p. c. Mortgage Debenture Stock ... Stock | 105 —108 104. —107 
,250,000 | Eastern Extension, Australasia and China Telegraph, Limited 10S) alt — 144 144— 143 141, 
320,000 Do. 6 p.c¢. Debentures, repay. February, 1891 as 100 100 —102 100 —102 he 
446,100 Do. 5 p..c. (Aus. Gov. Sub.), Deb., 1900; red. ann. drgs. .. 1¢0 103 —106 103 —106 
12,500 Do. 5 p. c. Debentures, 1890, redeem. ann. drawings Ke 100 103 —106 103 —106 
367,900 | Eastern and South African Tel., Ltd., 5 p. c. Mort. Deb., 1900.. 100 102 —105 102. —105 
45,000 | Electric Construction, Limited, ‘Nos. 101 to 45,100 : cz 10 73— 8} 73—81 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000... 5 43— 5} $— 52 
46,700 | Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000 2 ta—\. 82 $— 72 62 
19,700 | -Fowler-Waring Cables, Nos. 301 to 20, 000 (£3 only paid) 5 3 — 33 2 
180,227 | Globe Telegraph and Trust, Limited Tr co eee 10 83$— 9 8i— 9} gis 
_ 180,042 Do. do. 6 p. c. Preference 10 144— 15 148— 15 a 
150,000 | Great Northern Tel. Company of Copenhagen ... 10 153— 16} 153— 163 
40,900 Do. do. 5 p. c. Debs. (issue of 1881) 100 100 —103 100 —103 
250,009 Do. do. do. (issue of 1883) 100 104 —107 xd| 104 —107 
9,334 | Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 10 113— 123 114— 122 
5,334, |. Do. 7 p. c. Cumulative Preference, Nos. 2,667 to 8,000 10 11g— 123 113— 123 
41,600 | India-Rubber, Gutta-Percha and Telegraph Works, Limited ... 10 1s — 19 184— 193 19 
200,009 Do. do. 43 p. c. Deb., 1896.. a 100 102 —1v4. 102 —104 
17,000 Indo-European Telegraph, Limited.. ; =; 25 36 — 38 36 — 388 36 
38,348 | London Platino-Brazilian Telegraph, Limited ae 10 63— 74 643— 74 
100,000 Do. do. do.  6p.c. Debentures - 100 105 —108 xd} 105 —108 
49,900 |.*Metropolitan Electric Supply, Limited, Nos. 6,101 to 50, 000 . 10 ae Ad 4 — 42 
436,700 | National Telephone, Limited, Nos. 1 to 436,700 ... oe 5 Ak— 48 48— 42 4g 
15,000 Do. 6p. c. Cum. Ist Preference .. 10 12 — 121 12 — 123 
15.000 Do. 6 p. c. Cum. 2nd Preference (£8 only paid) 10 10 — 103 10 —— 40% 10 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) 1 g— 3 z— 
9,000 | Reuter’s, Limited 8 8 — 84 § — 82 8} 
209,750 South of England Telephone, Ltd., “Ordinary, Nos. 1 to 2 ,000,. 1 1 4 A ae 
; 2,501 to 3,500, 93,251 to 300,000 “aie ae ea hot 
20,000 Do. 6p.c. Cum. Pref., Nos. 1 to 20,000 (£34 only paid) 5 a5-.58 2— 3 
3,381 | Submarine Cables Trust ‘ Cert. 113 —117 113 —117 117 by 
78,949 | Swan United Electric Light, Limited (£34 only paid) 5 5— 652 5l— 5% | ot be 5a 
37,350 | Telegraph Construction and Maintenance, Limited 12 42 — 44, AD Ad aie Bi 433° 43 
150,000 Do. do. do. 5 p.c. Bonds, red. 1894 | 100 | 100 —102 100 —102 
55,000 | United River Plate Telephone, Limited 5 $— 4 3i— 4 
146,000 Do. do. 5 p. ¢. Debenture Stock.. Stock 90 — 94, 90 — 94 
100,090 Do. do. 7 p. c. Debs., Nos. 1 to 1 ,000 : 100 Aa ae 
15,609 | West African Telegraph, Limited, Nos. 7, 501 to 23,109 .. AG 10 9 — 10 ‘9 — 10 
300,000 Do. do. do. 5 p. c. Debentures... AGS 100 99 —102 xd} . 99 —102 1002 
30,000 | West Coast of America Telegraph, Limited be wae 10 44— 5 4i-— 5 42 at 
« 150,000 Do. do. do. 8 p. c. Debs, repay. 1902... 100 _| 101 —106 | 101 —106 1043 1034 
64,572 | Western and Brazilian Telegraph, Limited ze Be 15 11 — 112 11 — 113 112 1 
26,986 Do. do. do. 5p.c. Cum. Preferred .. a 72. ae 6%— 74 Pea 613 
26,986 Do. do. do. 5p.c. Deferred .. ves 4i1— 5 pea 1413 
200,000 Do. do. do. 6p.c. Debentures “A,” 1910... | 100 | 103 —106 103 —106 ee 
250,000 Do. 6-p..c. Mort. Debs., series “ B” of ’80, red. Feb., 1910 100 101 —104 101 —104 
88,321 | West India and Panama Telegraph, Limited... 10 3— 3} 33 38 33 31 
34,563 Do. do. do. 6 p. c. Ist Preference Me 10 114— 12 ass 12° 
4,669 Do. do. do, 6 p.c. 2nd Preference... 10aes) ok 14 Ma giant 
1,336,000 | Western Union of U.S. Tel., 7 p. c. 1st Mort (Building) Bonds $1,000 | 120 —125 122 —127 
1179,300 Do. do. 6p.c. Sterling Bonds ... 100 97 — 99 xd} 97 —99 
42,853 |*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42,953 (£2 only paid) 5 1j— 18 1#— 13 


rr ee 
* Subject to Founders Shares. 
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LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED, 


Blackpool Electric Tramway Company, Limited, £10 (£64 paid), 7}—7$—Elmore Copper Depositing Priorities, 7 —7}.—Elmore 
Wire, } dis—par.—House-to-House Company (£5 paid), 5 —53.—International Okonite, Ordinary of £10 (£7 paid), 6{—7} 
London Electric Supply Corporation, Ordinary (£5 paid), 23—2$.—Manchester Edison and Swan Company, £9 (£1 paid) 
lj ess 


Bank Rarz or Discount.—4 per cent. (21st August, 1899). 
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WINE AND ELECTRICITY. 
[FROM A.CORRESPONDENT. | 


In an article of your issue for August 29th, headed 
“Electricity is Life,” you spoke of its use for the im- 
provement of spirituons liquors. This well-meant pro- 
posal has formed the subject of careful discussions in 
Hungary, .rich as it is in wines, and it has even culmi- 
nated in tangible proposals, though of very doubtful 
value. 
Baron von ——, a writer on economical subjects, 
discussed this quéstion at some length in a leader 
in the Pester Lioyd, a journal of a very wide cir- 
culation. He wrote :—‘One of the most recent ad- 
vances in the utilisation of electric energy is that 
of the electrolysis, or decomposition of liquids by 


means: of the- electric. current... We can scarcely. 


err if in this direction we entertain very bold 
expectations, and assume that new tracks of unex- 
pected importance for practical life will be opened in 
this direction. Without doubt, agriculture and its con- 
nected arts will derive essential advantages from such 
inventions and discoveries. The electrolytic purifica- 
tion of sewage seems, as far as it.can be ascertained, to 
be a matter of certainty, and justifies the most sanguine 
expectations. The question of the general de-fusel- 
ising of spirits by means of electrolysis is on the very 
point of solution, and the same is probably the case 
with the improvement of wine by the introduction of 
an electric current.” 

After a brief historical survey of the recent scientific 
investigations in this field, the writer of the article 
continues :—“ For this new and promising process we 
are indebted. to the American, Fraser. He takes a 
different method from that adopted by earlier experi- 
mentalists. Whilst they all conducted the current 
Girectly into the wine, and thus doubtless produced an 
effect which might be considered as too much of a 
good thing, Fraser only allows the electricity to act 
indirectly. He procured casks about 3 métres in 
length and 4th métre in diameter, and were thus more 
like a wide pipe than a common cask. He covered the 
casks with coils of wire, just like the wrappings of an 
electro-magnet, and passed a strong electric current 
without interruption through the wires for 10 days. 
The casks were filled, some with different sorts of wine 
and ‘others with freshly-distilled raw spirit. At the 
expiry of the 10 days, the casks had such a strong 
electric charge that, on touching them, strong electric 
shocks were experienced! The wine had deposited all 
its albumenoid matter and had assumed the colour and 
the bouquet of a fully-matured, ripened product, so as 
to be already in a merchantable condition. This 
electrised wine was further distinguished by its great 
permanence, as if it had been submitted to the Pasteur 
process. As for the brandy, it had likewise been 
advantageously modified by the electric treatment, and 
had acquired the flavour and the aroma of an old spirit 
many years in cask.” 

“Tn presence of such striking results, companies have 
been already formed in California for introducing the 
Fraser process on a large scale. It cannot be denied 
that the above experimental results may be of the 
greatest practical importance, both for producers of and 
dealersin winesandspirits. It isunnecessary for ustocall 
the attention of our readers to the enormous pecuniary 
results which would accrue were it in the power of 


every dealer to transform his wines within a few days: 


from a crude product to one fully matured and fit for 
bottling, and to give fresh brandy the flavour of an old 
product, rich in bouquet.” 

“Any one who feels an interest in this important 
question can make the experiment himself without 


much trouble or outlay. He needs merely to take a few 


tall, slender casks and to wrap them round with a well 
insulated copper wire, in such a manner that between 
every two turns there is left a free interval of 2 to 3 


centimetres in width. A constant current is then passed , 


through the wire for the requisite time, either from 


a secondary battery or from a dynamo. It is quite 
practicable to pass the current over from one cask to 
another, so that a single source of electricity will suffice 
for a number of casks.” rs 

If the reputation of the author did not guarantee the 
uprightness of his intentions, we might be tempted to 
view this article as a companion piece to the former 
farce of the electric sugar refinery. It is really inex- 
plicable that chemical action can be produced by 
simply circulating a continuous current around 
a cask of wine! ‘The writer, who is led to his 
project by the sincerest desire to relieve the wine 
industry of Hungary, hard pressed by the phylloxera 
has either not carefully read the descriptions of his 
authorities or has misunderstood them. In relating 
how the electric current is passed from cask to cask, 
forming, in a manner, central stations for refining wines, 
he forgets to say whether the casks are to be arranged 
in series or parallel. For persons who might be 
induced to try the experiment recommended in a paper 
of such eminence, it is fortunate that the electricity 
will in this manner have as little effect as the high 
tension currents have upon the phylloxera. I speak 
here merely of the experiments for the electric execu- 
tion of this criminal which have been actually carried 
out, but have proved total failures. In like manner, 
the experiments in the fester Lioyd, if useless, will 
do no harm. 


ELECTRICITY AT THE AMERICAN 
ASSOCIATION.* 


By Prof. H. 8: CARHART. 


THe address of Prof. Cleveland Abbe, vice-president of the Physics 
section of the American Association for the Advancement of 
Science, at the recent Indianapolis, meeting, was on Terrestrial 
Physics. . It touched upon the obscure question of the origin of 
terrestrial magnetism. Prof. Abbe concludes from the low per- 
meability of iron at high temperatures that the metallic portioas 
of the earth interior cannot be magnetised, and that terrestrial 
maguetisation must be restricted to the earth’s shell or crust. 
He therefore inclines to the theory of magnetism derived from 
terrestrial currents in planes at right angles to the axis of rota- 
tion. He reasons that the earth is immersed in a dielectric, and 
is placed in some kind of electrical field due to solar radiation. If 
this were the case it would require no inconsiderable currents 
round the globe as a solenoid to produce the known terrestrial 
magnetism, since the cause operating to prevent permanent 
magnetism in the earth’s interior would also prevent such mate- 
rial from serving as the core of an electro-magnet. 

In the physical section Prof. Mendenhall presented facts, de- 
rived from the magnetic observations of the Coast and Geodetic 
Survey, going to show that magnetographs often record earth- 
quake disturbances, not as mechanical shocks, but as magnetic 
perturbations. These he conceives to be due to the sudden stresses 
to which the earth is subjected in earthquakes ; and these stresses 
modify the earth’s magnetism. In support of this view he 
showed, from an analysis of the photographic records of magneto- 
graphs, that two diurnal fluctations in declination depend upon 
lunar action ; and he ascribes these to the stresses in the earth’s 
crust produced by the same forces which raise the tides. The 
subject will be pursued further by observers of the Geodetic 
Survey. 

_ Prof. Nipher, of St. Louis, described a new method of measuring 
the electrical resistance of liquids, such as the internal resistance 
of a battery. It consists briefly in placing the resistance to be 
measured in one arm of a bridge with a two-part commutator to 
effect rapid reversals of the current through the electrolyte. 
From measurements thus far made the results are found to 
agree with those of approved methods to within 1 per cent. 

Mr. E. G. Merritt described the peculiar behaviour of a galva- 
nometer when used with a thermopile. It consists in small periodic 
pauses in the deflection of the needle when the thermopile is ex- 
posed to a steady source of heat radiation. 

These pauses, which may even amount to reversals in the motion 
of the needle, for a short distance, are always equi-distant in time ; 
and the first maximum bears a definite ratio to the total deflec- 
tion which the needle will reach if the radiation upon the face of 
the pile be continued indefinitely. Comparisons of different sources 
of radiant heat may, therefore, be made by observations of the 
first maxima occurring at the first pauses of the needle. The 
phenomenon was shown to be due to the composition of a damped 
vibration of the needle, and a deflection produced by an E.M.F., 
the law of variation of which may be expressed by an exponential 
curve. The paper was an admirable example of a short investiga- 
tion completely worked out. 


* Electrical Engineer, of New York. 
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Sections A, B, C, and D of the Association spent one day by 
invitation at ‘'erre Haute, and held sessions in the Rose Poly- 
technic Institute. An elegant dinner was served at the Terre 
Haute House to the 200 guests, and Colonel R. W. Thompson, ex- 
Secretary of the Navy, made the address of welcome. Colonel 

‘Thompson welcomed the Association to the same place 19 years 
ago. He excited lively interest by his vivid narrative of experi- 
ence with Morse, and of his efforts to secure a $25,000 appropria- 
tion from Congress to construct an experimental telegraph line. 
In this connection he said that one of his: colleagues was subse- 
quently defeated for Congress because his constituents disapproved 
of his vote for the appropriation for the telegraph. What a com- 
mentary on the righteous judgment of the people ! 

Many members took occasion during the meeting to ride on the 
electric railway in Indianapolis. It works admirably; and the 
central line of iron poles, carrying the wires, is an ornament to the 
street rather than a disfigurement. A large party accepted the 
kind invitation of the Parry Manufacturing Company to visit their 
factory for the purpose of witnessing electric welding on a com- 
mercial scale. They saw a single workman welding wagon tires 
at the rate of about three per minute. Two men were engaged in 
welding inch axles also, and both operations were conducted with 
the most gratifying success. The process is very satisfactory to 
the manufacturers, and its rapid introduction into large plants is 
assured. 

The papers presented to the physics sections of the Association 
included a relatively smaller number on electrical topics this year 
than for several meetings. Other departments of physics re- 
ceived a larger share of attention than usual. The papers were of 
a high average, but none reached the highest water mark. 


ELECTRICAL CENSUS TAKING. 


THE chiefs of the Population Division of the United States Census 
Office celebrated the completion of the count of the population of 
the United States by adinner at “Glen Echo” recently. The 
“ Hollerith electric tabulating system” has been in use by the 
Census Office for the tabulation of the schedules of the population 
taken under the eleventh census. Superintendent Porter in ex- 
pressing his congratulations upon the rapid and accurate comple- 
tion of this great work, spoke as follows :— 


It may not have occurred to any of this little band of faithful 
workers, consisting of chiefs and section chiefs from the Popula- 
tion Division of the Census, that you are celebrating a great event 
here in this picturesque spot. For the first time in the history 
of the world the count of the population of a great nation has 
been made by the aid of electricity. The number of names on 
every one of 15,000,000 schedules has been registered twice by the 
nimble and expert fingers of the counters, and the 64,000,000 
people have marched, as it were, under the vision of the young 
men and women who have done such remarkable work with such 
extraordinary rapidity and precision. What a procession you have 
had pass before you. Themen who wrote those names have had 
to find them in every human habitation, and existing under every 
imaginable condition within this vast domain of ours. In June 
these blanks were distributed throughout the country. In July 
and August they find themselves back in the Census Office, 
counted twice and ready for the next statistical treatment. 
Allowing for the time spent in teaching and in fitting up the 
machines, the count proper was not commenced before July Ist, 
and the night force was not organised until some time afterwards. 
We have actually counted 128,090,000 in six weeks, or the entire 
population of 64,000,000 twice in that period. Beginning with 
2,000 and 3,000 families, or 10,000 and 15,000 persons per day, the 
operatives progressed in dexterity, until last Thursday no less 
than 43 counted over 10,000 families or 50,000 persons each, one 
young lady reaching the astonishing total of 16,071 families or 
about 80,000 persons. On that day not only the highest averages 
were reached, but the greatest number counted, the report show- 
ing 1,342,318 families or 6,711,590 persons. This represents an 
average of 8,135 families or 40,675 persons per clerk. In this con- 
nection I think it my duty to say that in the “ general average ” 
the male clerks, man like, I hear some of the young women whisper, 
seek refuge behind the petticoats of the gentler sex. The average 
number counted by the women clerks was 9,590 families,.or 47,950 
persons, and by men clerks, 6,587 families or 32,935 persons. Thus 
it will be seen that the women average nearly one-half more than 
the men. It is also worth noting that of the 43 who counted more 
than 10,000, 38 were women and only five men. These facts, and 
indeed the record of the entire six weeks, show that women are 
better adapted for this particular work than men. They are more 
éxact in touch, more expeditious in handling the schedules, more 
at home in adjusting the delicate mechanism of the machine, and 
apparently more ambitious to make a good record. 

While I congratulate you on the completion of the rough count, 
and thank you sincerely for the great interest you have taken in 
this work, for the many extra hours you have freely given to keep 
it moving, I must sympathise with you in the sorrowful fact that 
you have no more countries to count. Alexander is said to have 
wept because he had no more worlds to conquer, and Hunt and 
Sutherland in the midst of this gay festivity look solemn and sad 
at the paltry total of 128,000,000, and, with a ghastly smile, I can 


hear them say: “ We had to count the population twice in order 
to reach those figures.” Distance is overcome and lessened when 
we can flash our thoughts thousands of miles in a few minutes, 
and cross the Atlantic in. five days. So it is in census work. 
With the force that left work this afternoon, working night and 
day as we have worked, we could, with these electrical machines, 


count the entire population of the United States in ten days of 


seven working hours each. 

Estimating the population of the civilised world at 650,000,000, 
we could count it in 100 days; while the bright young women and 
sturdy young men of our population division could run through 
the entire population of the earth, which, including Asiatics and 
savages, is estimated at 1,300,000,000, in less than 200 days, pro- 
viding places could be found to store the schedules. And_ while 
we thus glorify our own little achievement, we must not forget 
that we have here with us the modest man who invented the 
wonderful machine with which we have accomplished such 
magical results. eM 
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RECENT DETERMINATIONS OF THE ABSOLUTE 
RESISTANCE OF MERCURY. 


By R. T. GuazeBrook, F.R.S. 


(Printed from Notes used for the discussion on Electrical Units in 
Section A of the British Association, Leeds, September 10th, 1890.) 


WE are here to-day to discuss some of the determinations of the 
value of the ohm when expressed as the resistance of a column of 
mercury, with a view to seeing if any action is practicable by 
which the standards in general use may be brought nearer to their 
theoretical value than they are at present. The time is opportune, 
for we have the advantage of having in Leeds Prof. Mascart, of 
Paris, and Prof. Rowland, of Baltimore, under whose directions 
some of the most important of the investigations we are to consider 
to-day have been made, and Prof. Barker, one of the American re- 
presentatives at the Paris Congress. Moreover, it seems probable 
that a Congress will again meet shortly to consider this question, 
and a preliminary discussion here may be of value in clearing the 
ground, 

The question at issue is whether the results of experiment are, 
sufficiently in accord with each other to render it probable that any | 
number adopted by us would be generally accepted, and, if so, to, 
determine what that number is. 

The problem hastwo sides. The resistance of a wire is expressed 
by means of one series of experiments in terms of a length and 
a time, while by another series of experiments it is expressed in 
terms of the resistance of mercury, and thus the resistance of mercury 
is found absolutely.. Frequently, however, there is an intermediate 
step; the resistance of the wire is expressed in terms of some 
standard resistance, and this standard is expressed in terms of ~ 
mercury . 

The methods employed to compare a standard resistance with that 
of mercury are all very similar in their nature, and the experiment 
is not one of very great difficulty. Accordingly we find that the 
results of the experiments are fairly concordant. 

In Table I., column 5 gives the values found in B.A. units for the 
resistance of a column of mercury 1 metre long, 1 square mm. in 
section at 02 C.-—a Siemens unit, as it is called. The values found 
by LordRayleigh and M. Mascart are higher than later ones. A com- 
parison of the values found for the B. A.U.in ohms and for the Siemens 
unit in B.A.U. by M. Mascart, leads to the conclusion that possibly. 
his B.A.U. had changed a little between the time at which it was 
compared with the standards at Cambridge and the time at which 
it was used. As to Lord Rayleigh’s value, the fact that the coil ¥ 
was his principal standard, and the coil F has certainly changed re- 
latively to the other coils in the last two years, may help to explain 
the difficulty, but it must be remembered that F had the same value 
relatively to the others in 1888 as it had in 1881, when examined 
by Dr. Fleming. 

The other numbers are in close accord, except one result of 
Salvioni’s, which must, I think, be capable of a simple explanation. 
Strecker, Kohlrausch, and Salvioni differ somewhat from Wilkes 
and myself; in consequence, I believe, of the fact that they worked 
at the temperature of the room; while Wilkes and I worked at the 
temperature of melting ice. A small change in the temperature 
coefficient used by them would easily account for the difference. 

Wuilleumeier’s mercury coils were the same as those employed by, 
Mascart, Benoit, and de Nerville. We may thus take ‘9535 B.A.U.. 
as being very accurately the resistance of a column of mercury 100 
cm. long 1 square mm. in section. 

But when we inquire what are the results which Lave been ob- 
tained for the value, in ohms, of the B.A.U., or of the mercury unit, 
the discrepancies are considerable. 

Let us consider the methods. An admirable summary of these 
will be found in Wiedemann’s Electricitat, vol. iv., p. 910, or in 
Mascart and Joubert’s Lecons sur l’Electricité, ii., pp. 581, et seg. They 
have also been critically discussed by Wiedemann and by Lord 
Havieee in the Phil. Mag, vol, xiy., 1882.. We will take them in 
order, 
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VALUE OF OHM EXPRESSED AS THE RESISTANCE OF A CoLuMN OF MERCURY. 


’ i - | 
Observer. Dates : Method. Value of B.A.U. | Value of 100 centimetres Value of ohm in centi- 
cemet 30 in ohms. of mercury in B.A.U. metres of mercury. 
1 | Lord Rayleigh ............ 1882 Hotating: Coil... cc saleessonee 98651 95412 106 ‘24 
2 | Lord Rayleigh ............ 1883 Lorenz method ............00000 98677 . a 106°21 
3 | G. Wiedemann. ..........:. 1884 Rotation through 180deg...... — — 106°19 
SOME So raftrcs vsccennpaa! 1884 Induced current. .:...,.c0..ccetts 98611 95374 106°33 
De wowiand vr. ek. 1887 Mean of several methods..... 98644 95349 106°32 
6 | Kohlrausch ............... 1887 Damping of magnets ...... .. 98660 *95338 106°32 
PiGlazebrook tse... 1882 and 88 | Induced Currents ............... 98665 95352 106°29 
8 | Wuilleumeier ............... POU St 80s ass. +cccch st coeusedtasdeneen ta 98686 95355 106°27 
1 sinc ol REE DO Oe aha + SR “98656 == a 
Oo Strecker! Pi 00s. 2. 22.08 1885 An absolute determination "95334 106°32 
TOWEL MLGHINAON +... 5. .<2 ees 1888 of resistance was not | 95352 106°30 
De SBLVIODI c. sae orci 1890 made. The value ‘98656 [ |“*°°"27°*""s "Pe **estereles "#95382 or 106°33 
A Pals “seve ved svace ; has been used............... | -95404 
nlite S90) 3 cece enene EEE So Seti oti Ay ‘95355 106°28 
| | 
Observer. Date Method | Value of B,A.U. | Value of 100 centimetres | Value of ohm in centi- 
| ; ; | in ohms. of mercury in B.A.U. metres of mercury. 
| | 
| | : 
Asatte He. WebDOR. .stia. 25.848 1884 Induced current... ............ | , 105°37 
14. | Hi. B.Weber..;....+ power —_— Rotating” Coll -te.te. eapsetereetes 106°16 
LEE EVOLUL Fan Srehita one ws Mace se eae 1884 Mean effect of induced currt. Absolute measurements compared 105 89 
Ga ELIMSLCOE, cphss<cteoenes asks PSSM fs 5 vss os do's cots Derdeaocee eeeee eeerae with German silver wire coils issued - 105°98 
PIE MOED cs pacts sea tve es tnbon «ac 1889 Damping of a magnet ......... | by Siemens or Strecker 106°24 
ENV de es 5. otbaet ce eee tate 1883 foe i. ASR | 106°03 
LOMWH OTE Zach eae eked , 1885 Horenz method: .....2,..scehen 105°93 


I.—Kirchof’s Method. 


This has been used by H. F. Weber, Rowland, Mascart, and Glaze- 

brook. The formula may be written— 

co ete aati Me bel 

db Bo 

Where M is the coefficient of induction between the coils, T the 
time of swing of the galvanometer needle, a the deflection due to 
primary current, 8 the throw due to the induced current, and h a 
ratio either of two galvanometer constants or of two resistances ; 
all small corrections are omitted. 

The main difficulty is in calculating the value of M, which de- 
pends approximately on a?/b if a is the radius of either coil, and } 
the distance between the coils. 

In the coils used by myself the value of a was about 26 cm.; that 
of 6 varied from 12 to 24cm. An error of ‘1 mm. in } produces an 
error in the result between 1 in 1,500 and1in2,000. In one position 
of the coils, the correction arising from the fact that the cross-section 
of the channel was of finite area was less than 1 in 1,000. There 
should, it seems to me, be no difficulty in finding M to the one or 
two in 10,000. The coils used by Rowland and Weber in their 
earlier experiments, and by Mascart, were smaller. In his last 
experiment in 1883 Weber used coils of 32 cm. radius. In their 
later experiments Rowland and Kimball had large coils, about 
50 cm. in radius. 


The various results are: 


Fis Hs Weber A052. . dcsudevevSep shee eee i 2 AR 105°37 
Ute dss) Bee a eRe ke ae 106°29 
Mascartarsc3s Suess. eho. 02 ee en. 106°33 


GlazebrookiepWas 12.08:  OSAOOEE 


Tt will be noticed that all H. F. Weber’s results are very low. He 
used as his standard wire a 10-Siemens unit taken from a resistance- 
box, not a coil which had been compared directly with mercury, 
and it seems possible that a common error in this affects all his re- 
sults; he also used large magnets. The other values are in fair 
agreement, though we may probably agree with Lord Rayleigh in 
gener that the limit of accuracy of the method has not been 
reached. 


Il.— Weber’s Method. 


IR eer? 

where G is the constant of the galvonometer, g the area of the earth 
inductor, and in the second expression, a is the radius of the in- 
ductor, A, of the galvanometer, N and N’ being the number of turns 
on either. - 

This method was followed by Mascart, who used with a coil of 
15 cm. diameter and a galyanometer the constant for which was 
compared with one of known constant—yiz., the inductor. The 
time taken to turn the inductor was one-fifth of the time of vibra- 
tion of the galvanometer needle. There is the difficulty of making 
the axis vertical and the effect of the time of duration of the current 
on the throw of the galvanometer to consider. My experiments 


show that if the effect of the induction current be prolonged fora 
period of one second, the time of swing being 23 seconds, then the 
deflections are reduced by ‘1 per cent. With the circuit open for 
two seconds the effects are marked. 

The same method has been used by G. Wiedemann, who is in- 
clined to think it the best. He employed coils of W. Weber and 
Zollner, one metre in diameter, which were wound and measured 
twice. He calculated G using as galyanometer coil a counter-part 
of the inductor; the effect of the current was determined. by 
measuring effects of a series of impulses at proper moments. The 
time of turning the inductor was two seconds, while the period of 
the needle was one minute. This would tend to reduce B, this to 
increase R, and hence to decrease the length of the column, which 
was found by comparison with a Siemens unit; the same unit 
was compared with mercury. 

Mascart thinks the difficulties of this method inspire with doubt 
the results thus obtained. Experiments near the magnetic equator 
would, Lord Rayleigh points out, decrease the effect of level error. 
Wiedemann thinks this method.is to be recommended for final 


determinations. Rowland criticises the method. 
The results obtained are: 
ISTO die oe sSnge Setoc aoc 50a: ae eee 106°37 
Wied miainrigpres, seer cece sce sec geecares 106719 


III.—Method of British- Association Committee. 
R=7r N? af cot. o 


The only measurement, apart from corrections, is that of mean 
radius. The corrections, however, are important, for the self-indue- 
tion of the rotating coil requires to be known, while the magnetic 
field in which the coil is moving is modified by the presence of the 
magnet at its centre, so that the magnetic moment of this magnet 
has to be determined. In order to reduce the amount of this correc- 
tion, this magnetic moment is made small, and this again leads to 
difficulties, ; 

The following difficulties are urged by Wiedemann : 

(1) Correction due to self-induction. (2) Difficulty of levelling. 
(3) Want of steadiness from draughts, etc. (4) Small magnetic 
moment. 

In reply, we may say that 

(1) Can be corrected for. 

2) Level error common to several methods (see II. above). 

3) Effect can be eliminated by experiments with open circuit. 

4) Theory of the correction is very simple; a knowledge of M/H 
only is required. ORs 

The method was used by Lord Rayleigh, leading to the result, 
106°24.° It was also employed by H. F. Weber, who used rotation 
about a horizontal diameter in the magnetic meridian to avoid the 
correction depending on M/H. 


IV.—Foster and Lippmann. 
at 
R=29a5 cot. NN! 


A rotating coil is used, but contact is made only at the moment 
when E.M.F. is a maximum, and E.M.F, is balanced by that due to aD 
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external current through a known resistance. . Observations. have 
been recently carried out by Wuilleumeier by this method with 
modifications. He used the induction from a long spiral, MN (see 
figure), 2 metres long 30 em. diameter, placed east and west, wound 
with one layer of wire 2 mm. in diameter. A coil, C, wound on a disc 
of hard wood, 20 cm. in diameter, rotates in this, and the circuit is 
closed when the E.M.F. in this a maximum ; the E.M.F. thus pro- 
duced is balanced against that produced in the current in the spiral 
when flowing through a resistance, R, the action of the earth’s mag- 
netism being compensated. One point, A, of R, is in connection 
with the coil through E, the other end is straight, and a movable 
contact is established at Ai, A etc. Corrections for its ends are 
obtained by shifting the spiral coil. The resistance of R was about 
‘3 ohm, made from a strip of German silver of rectangular section 
34°72 metres long, 1 em. broad, *3 cm. thick,’immersed in naphtha. 


A, 


The primary current was.12 amperes. A Lippmann electrometer 


was used. The E.M.F. was nearly four volts. The diameter of - 
the rotating bobbin was 20 cm. Hence, error of -1 mm.in mean . 


radius makes error of 1 in 1,000. The formula assumes spiral to 
be uniformly wound. Result is 106°267. 


V. Method of damping. 


Set a magnet in a coil.: The motion of the magnet sets up 
currents, which react-on the magnet and damp it. A relation 
can be found between these currents, and the rate of damping. To 
a first approximation it is 


Ce M (Cr? at 2) 


nd 4 


os ispee w: 


A, Ao being logarithmic decrements. | 
G has to be compared with the constant of another coil, because of 
the size of the coil. Let h be the ratio— 


Qn? Nh? wt 
ai Jay A—Ay 


Where A is the radius of standard coil, N the number of its turns, 


ry? tan a. 


R= 


athe deflection which the magnet produces in, Gauss’s first position 


when at a distance, 7. 

Further corrections are required for length of magnet, and for the 
uncertainty as to the distribution of its magnetism and for self-in- 
duction. 

In the opinion of Lord Rayleigh and Rowland, the final formula 
is enough to show that the method cannot compete with the others. 
Other difficulties are that calculation assumes the arc-of oscillation 
is small, G is not independent of the displacement. 

Currents are set up in the magnet, which affect its motion. A 
correction is required for temporary induced magnetisation due to 
action of current, this may be appreciable. In general there are 

_difficulties in applying the theory. 

The method was used by H. F. Weber. His magnet was 8 cm. 
long, his coil 16 em. in radius; G was calculated, a. uniform dis- 
tribution of magnetism being assumed. 

Dorn introduced corrections to the theory ; he found G by com- 
parison with a large coil, compared result with a Siemens unit, 
verified by Strecker; his magnet was 17 cm. long, closely sur- 
rounded by the coil. Wild suspended the magnet bifilarly ; it was 


29 cm. long, and the coil closely surrounded it ; a resistance-box was - 


used. 

Kohlrausch’s magnet was 20 cm. long, with brass ends. ‘The coil 
was close to it, G was compared with that of a large galvanometer. 
Resistance compared directly with a tube calibrated by Strecker. 


The results are : 


USL ke Ro Sta Sl en ant 104-77 
DoE oi moks RPMI ssc ciics ccc luk cat vance aa 106724. 
AY gia BPS B00 i 106:03 

106°32 


Vi.—Lorenz Method. 
R=nM. 


The main difficulty hes in the calculation of M. This is more 
easy than in I, for the dise can readily be measured. 

In Lord Rayleigh’s apparatus an error in the radius of the coil does 
not greatly affect result. .Further increase of size possible and 
desirable.’ The smallness of the effect, and therefore of R is not fatal. 
See Lord Rayleigh’s observations. 


Thermo-electric effects can be compensated for. 


Results : ze. sip 
Ra yiCt Be eis y... ........0+7ewatsd belay an see! 10624 
TRO WARE Memes... -< saci eene veneen rin slewiaey o Seeraeeeeaieties 106°29 
Lorenz 106719 


ee! eee ee ee cr i ry 


Lorenz value is too low because of the size, of the mercury tubes 
used by him. 


VII.— Roti and Himstedt. 
=O Ma ==. W.Aim” Go? Ses a 
There is a difficulty in having many contacts, for if the contact does 
not last all the time supposed, 8 would be too small, R too large, 
and the length of column too short. There is also an-important cor- 
rection for the ends, and the assumption is made that the coils» 
are uniformly wound. Another difficulty is the theory of the 
galvanometer under such discharges. 
«The resistances were compared with a Siemens unit, and in the 
case of Roiti with one of Strecker’s coils. . 


The results are: “2 
PEULOUM ers «sc secoe cet nen ve do eteceeeee pera ee 


VIIL.—Calometric Methods. 


The results by these methods cannot claim any great accuracy. 

Having thus completed the review of the methods, we must look 
at the results; and after what I have said, we may, I think, reject 
all work previous to 1882. 

The results of H. F. Weber are manifestly too low, while serious 
doubts attach to the methods of Roiti and Himstedt. For Weber’s 
first method, the early results of W. Weber and Zollner may be 
omitted compared with those of G. Wiedemann, while the results 
given by the method of damping will be sufficiently represented by 
the work of F. Kohlrausch, who alone of those who used this method 
compared his-results with the resistance of mercury directly. 

The experiments of Lorenz will not, I think, stand rigid criticism, 
while, unless I am much mistaken, Lenz, who also used Lorenz’ 
method, has only published results and not details. - - re 

We are thus left with the following list, including the results only 
of those who have made both the mercury and the absolute ‘deter- 
minations :— 


Tord May leigh. «3.105%. bbe so hestebybaetcoese tase Somers 10623 
MISS Caibsetes cs: 54s ps eeciagine be salng sala ame he eee 106°33 
CeeWwaedemann 2.2: 2st coves. cs dasalcas ae eae omen ~ 106°19 
MROWIAN GG tess ..0 sicaves ess Pe er einarrmt iroricobceinc. * 106°32 
TOBIPRUBCHY os sus esse cuthe «acta deaaneken seem 106°32 
(Ed ENZAC! 0) 200) sc: MRNA SOT. Scie Pisa eweeate Shen LOG 29. 
Wailleumieier ........:,00-40% ee (2 se Ao ne ge 106°27 

Means. 30 02 TUN Ee ee 106°28 


If we take in Lord Rayleigh’s results for the value of the B.A.U. 
in ohms, for 100 cm. of mercury in B.A.U. the value 9535 instead 
of 9541 given by his own experiments, we get, instead of the values 
106'21 and 106°24 the values 106-27 and 10630. The mean, then, 
of the whole would be 106-29. If we include the three numbers 
(9, 10, 11) of the table, we get the value 106-30. Ss 

It seems, then, to me, that the number 106°30 certainly expresses 
the true value within one or two in 10,000, and that the time has 
come for carrying the conclusions of the Paris Congress one place 
further. ese 

The establishment of the new standardising laboratory calls for 
some authoritative expression of opinion here in England. Are we 
prepared to express our opinion ? _ aa 

In 1886, the Standards Committee agreed, on the motion of Sir 
W. Thomson, (1) to recommend for adoption for a term of ten years~ 
the legal ohm of the Paris Congress as a legalised standard sufti- 
ciently near to the absolute ohm for commercial purposes, and (2) 
that at the end of ten years, the legal ohm should be defined to a 
closer approximation to.the absolute ohm. .... . ns 

The Government took no action on this matter, and the opportu- 
nity is afforded us of revising, not in ten years, but in four, our pro- . 
visional snggestion. Shall we replace the 106 cm. by 106°30 cm. 

For my part I should be guided greatly by. the amount of accept- 
ance that such a decision would meet with. If Prof. Rowland and 
Prof. Barker, who was with us in 1886, can tell us that they would — 
agree in recommending the Government of the United States to 
adopt the same view, and if Prof. Mascart thinks that such a course 
would meet with the approval of himself and his distinguished 
colleagues in France, I should be heartily glad of it. | é 

Tf, on the other hand, they press for further time in order that 
experiments of a higher degree of accuracy, which can no doubt be 
attained, though probably at great cost, may be carried out, I 
should deprecate the Committee coming, to any conclusion .which 
might pledge them to a. number which does not meet with general. 
acceptance. 


Discussion, 


Prof. RowLanp (America) said, as one of the members of the 
United States commission forthe determination of the ohm, the 
matter in America was entrusted to me. The commission con- 
sisted of Profs. Barker, Trowbridge, and myself. The experiments 
were carried on at the John Hopkins University, under my super- 
intendence, with considerable appropriation from. the United 


“States Government. The experiments have been going on for 


many years, and we have continued to experiment down to’ the 
present time, and, indeed, the whole matter has been gone over by 
one of my associates, Dr. Duncan, Professor of Applied Electricity 
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and he, with his students, has determined not only the absolute 
unit, but also has made a complete determination of the mercury 
unit. Unfortunately, I cannot bring figures, as I have been 
travelling for several months, but they have been gone into, as I 
said, very carefully, and, if I recollect rightly, the number, 106°32, 
has been slightly diminished. Mr: Glazebrook’s criticism, how- 
over, has been so exhaustive that I can add very little with respect 
to it. As to which are the best methods, there are very few who 
will dispute that the method of Lorenz is the best for this deter- 
mination. You have a very definite quantity to measure—the 
diameter of a revolving disc, which is a very definite quantity— 
and then, as Lord Rayleigh has shown, the determination can 
be made, so as to almost entirely eliminate the radius effects of 
the coil, that is the most important feature of the experiment, 
because nothing is undetermined in the experiment, such as the 
radius of the coil of wire. You wind the coil in the groove, but 
as to where the different wires are in the groove it ‘is impossible 
to determine with any very great accuracy ; so, if we can eliminate 
this quantity, we can get more accurate results. Therefore, all 
experiments which depend on the square of this quantity, as, 
for instance, when you have revolving coil, I think all have this 
source of error. I think the Commission of the United States 
would be perfectly willing to recommend the figures, so far 
determined. Those who were connected with the comwmission will 
recollect that the United States never recommended to the 
Government any figures whatever. The 106 decided on by the 
Paris Conference was never accepted by the United States, even 
provisionally, and therefore the matter has been left entirely open 
to the present time, because we felt that you in England would 
come to some figures of this sort. We are now prepared in 


America to recommend some figure based on the result here given, - 


and I may mention that the Superintendent of the Coast Survey 
has intimated to the committee that they are willing to establish 
a bureau of electrical measurement, under the charge of the 
United States Coast Survey. I do not suppose they will take up 
many units, but at least they will take up the unit of resistance, 
if they have the sanction of the United States Government. 

Lord RayueiauH said that it made him feel very antiquated to 
see his name at the head of the list of 18 determinations of the 
ohm. He thought Mr. Glazebrook was quite right to begin where 
he did, because before 1882 the results obtained were compara- 
tively wide. At that time discrepancies of 3 per cent. existed. It 
was very satisfactory to find that now the whole question was 
narrowed to one in a thousand instead of three in a hundred. 
Certainly, looking at those figures, and listening to Mr. Glaze- 
brook’s able exposition of the methods followed by various 
observers, it looked very much as if the number obtained by 
himself for the specific resistance of mercury were a little in 
error. ‘That number, ‘9541, was higher than those found by 
recent experiments. ‘The only difficulty he found in accepting 
that view was that he found the observation exceedingly easy 
to make, and probably, for that reason, he was wrong. But still, 
he was not content with an agreement between the first two or 
three measurements. The experiments were protracted for a 
considerable time, and considerable variation was used in pre- 
paring tubes, and the degrees of concordance in the results 
- Was very great. Certainly, at the time, he would have thought 
it extremely unlikely that any repetition could have altered 
the figures -9541 into ‘9535, or whatever was thought most 

probable. At the same time, ahybody who had had any 
experience of that kind of work must know that unexpected 
errors did creep in. Since the publication of Mr. Glazebrook’s 
paper upon the subject, in which to a great extent the 
same method, and even the same apparatus, was used as that 
which he (Lord Rayleigh) employed, he had gone into the matter 
very carefully, in the hope of, perhaps, finding where the difference 
lay between thew. But he had been unable to find any error in 
the work which led him to the higher number. The notes of the 
experiments were nearly complete, and it was as easy to make the 
calculations now as at the time cf the experiments. He could not 
explain the discrepancy, unless there had been a shifting in the 
standard coils themselves, in comparison with which the mercury 
tubes were observed. Mr. Glazebrook had shown that if they dis- 
carded that number (‘9541) and substituted for it the recent com- 
parisons of mercury with the B.A. unit, then the absolute numbers 
that he (Lord Rayleigh) obtained for one B.A. unit would lead to 
very nearly the same results for the length of the mercury column 
as had been obtained by others. It looked as if the general 
balance of evidence was in favour of 106°30, which Mr. Glaze- 
brook had taken, although he might be sanyuine in supposing 
that we are confident of it to two parts in 10,000. He was 
in commenting upon Lorenz’s work, to say that he had not taken 
not quite sure whether he had rightly understood Mr. Glazebrook, 
account of the manner in which a current would enter a wide 
column of mercury from a wire. It was a good many years since 
he had taken this into account. He had a distinct impression of 
functions which would represent the manner of divergence. At 
any rate, he must have been quite on his guard in that matter. 
‘He (Lord Rayleigh) was sometimes inclined to think that a little 
too much importance was attached to the expression of the resist- 
ance of mercury absolutely. Supposing that they could be quite 
sure the length of the column of mercury was 106°30, what use were 
they to make of the fact? An electrician, in his laboratory, did 
not find it easy to set up a mercury tube, and to obtain results by 
that method. In a factory, it would be still more unlikely that 
mercury would be employed for the purpose. Practically, to make 
use of the determination, they must have a wiré. He was in- 
clined to think the numbers expressing the B.A. unit were guite 


. done. 
“which did not include the American observations. 


* Mascart. 


as important as those into which mercury entered. Mr. Glaze- 
brook had explained that a wire was first expressed in absolute 
measure, and then the comparison was made with mercury. 
It was very important, no doubt, to make that comparison 
for standard wires, but it was really the wire that was wauted for 
practical purposes, and therefore he thought as much importance 
should be attached to the fifth column of figures as to the last. 
The only other thing that occurred to him to say was that he did 
not quite understand why so very much less importance is 
attached to the determination of the ampérce as to the determina- 
tion of the ohm. They had there a long series of determinations 
on the subject of the ohm. So far as he knew the received 
ampere depended upon only two sets of observations, those of 
Prof. Kohlrausch and himself. It was true that it was more 


‘difficult to» define the ampére than the ohm, but it was as im- 


portant that it should be defined ; and he would suggest to those 
who still felt inclined to experiment on the subject of electrical 
units, to repeat the moasurement of the ampére, feeling that that 
is perhaps liable to greater uncertainty than attached to the ohm. 

Prof. Barker (America), expressed great gratification at the 
reception they had met with. He had been struck with the 
clearness and justness of the statements of Mr. Glazebrook in 
regard tothe matter. It had been placed before them in such 
a manner that the thanks of the section were due tohim. He felt 
that they in America occupied an anomalous position in regard to 
the ohm. When the Congress of 1881 determined to submit to 
experimental determination in the various countries, the work 
was undertaken on behalf of the United States by their 
committee under the presidency of Prof. Rowland. The work 
occupied some time, and was made with a great deal of care, 
in consequence it was not completed when the meeting of 1884 took 
place. They (the committee) petitioned for a further postpone- 
ment, in order to enable the results of the American experiments 
to be presented at the Paris Congress. This, however, was not 
As they all knew, action was taken in Paris upon results 
Having no 
part init, therefore, they should be considered to be entirely in- 
dependent as to whether 106, which is dignified by the name of 
the legal ohm, although it has never been legalised in England or 
America, should be still further legalised by England or the 
United States, or whether what seemed positive knowledge now 
should not be legalised. As Mr. Glazebrook said, it was fortunate 
that the English Government took no action in regard to the 
matter. He (the speaker) attended the meetings of the com- 
mittee, and he supposed the pressure of having some legalised 
standard led to the suggestion uf Sir William ‘Thomson that 106 
should be adopted. At that time probably that figure came up to 
their knowledge, but now was an opportune time to take legal 
action. He seconded Prof. Rowland’s opinion tbat the United 
States would be very glad to adopt 106-3, which the committee of 
the B.A. recommended for adoption as the ohm. It would be also 
great satisfaction if Prof. Mascart would secure similar simul- 
taneous action in France in the same direction. They in Ameri¢a 
were very much indebted to Englishmen for the work accom- 
plished here, more especially to the various committees of the 
B.A. He might be allowed to refer to another matter, scarcely 
germane to the subject under discussion. It would be remem- 
bered that at the Paris Exhibitien of 1881 the name of Weber was 
taken away from unit of current, and the name of Ampére sub- 
stituted, and the name of Coulomb for quantity. At that time, 
he (the speaker) suggested that the Americans were entitled to 
some sort of representation, and he suggested the name of 
Franklin for one of the units, which was seconded by Prof. 
This, however, was not done, and he wished to say that 
they would support England in the matter of the units, if it would 
support them in getting in the name of Franklin somewhere. 

Sir Wiiitam THomson said he was afraid he might be held to 
be a partisan of 106. He begged to say that he was not, and 
never was. He thought Mr. Preece would bear him out in that. 
They fought hard for 106:25 at the Paris Congress, but the case 
turned out for 106 or nothing; and for the whole German scientists 
and instrument makers to be left to the Siemens unit: The two 


~brothers Siemens, Werner and William, were present, and they 


very much desired that a mercury unit should be kept, recom- 
mending and suggesting very yood reasons for keeping it,- 
reasons to which Lord Rayleigh alluded, and which they still con- 
sidered of great importance. The mercury’ unit then was 
adopted, and the question was how many centimetres, instead of 
the Siemens 100, was to be taken for the new unit. Now, it so- 
happened that there were no observers present (and there were a 
considerable number of distinguished meu present from Germany 
and Italy), but no observers whose results went above 106; the 
average of all the results before the Congress came to 
almost exactly 106. He urged that Lord Rayleigh’s were 
worth all the others put together, and he. believed that he 
persuaded the mass of the Congress to that fact, but he 
could not bring them to the point of voting. When four years 
ago he proposed the ten years period, and that was carried by the 
B.A., electricians did not live so fast as they did now, and he was 
only too glad to see that four years had done the work of ten, and 
he cordially agreed with Mr. Glazebrook, Prof. Barker, and Prof. 
Rowland in feeling very thankful indeed that the British Govern- 
ment did not take any action on the resolution of the B.A. 
committee adopted four years ago. He cordially agreed in the 
idea held now by persons present and many who were absent 
that now had come the time for fixing the standard at 1063. He 
thought that nearer than 106°4. ‘The results were certainly much 
more than 106°2, and less than 106‘4.° 106°3 was the nearest whole 
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number, it was much better than 106. It was within 1 or 2 parts 
in 10,000 of the true value. One word about the B.A. method. He 
did not know that there would be any proposal to go on with any 
more elaborate methods, but if any more great experiments 
were to be made, he would just say a word for the B.A. 
method that they had not yet seen all that it could do. He 
spoke of that very question with Clerk-Maxwell, about levelling 
and sensibility, and it was obvious that the right place to do 
the experiment was the equator, and Clerk-Maxwell was ready 
to go there to do it; and he (Sir William Thomson) believed that 
if he had been spared he would have kept that in view. Going to 
the equator would at once increase the sensibility in the ratio of 
the horizontal force at the equator to the horizontal force in 
England. It would absolutely do away with all trouble in 
respect of level. He hoped, if any more observations were made, 
the B.A. method would be kept in view with that fact, that results 
at the equator would be more accurate than it was possible to get 
with observations made in Leeds or at Cambridge, where they had 
been made. He called attention to the remarkable agreement 
now between the results of several observations obtained with 
such very different methods. It was quite surprising to find all 
come so Close to that 1063, when they considered the great 
difference between the methods. 

Mr. Preece said he thought to a certain extent he must accept 
the responsibility of having advised Her Majesty’s Government to 
decline to accept the 106 as the legal unit in 1886, and the reasons 
for that course were very powerful and very numerous. Any 
change that would have then been made would have meant 
most serious expenditure. The number of apparatus adjusted 
to the B.A. unit, not only in this country but in the colonies 
and all over the world, was so enormous that any change 
made would have been a matter involving one costing many 
thousand pounds, and one that would certainly result in another 
change within ten years. There is no doubt it would have been 
wrong then; on the other hand, there is equally no doubt that at 
the present time we shall be perfectly right in making a change. 
After hearing what has been said on the subject, he would not 
have the slightest hesitation in recommending 106:3 to the 
Institution with which he was connected as representing the 
true ohm. They must remember that although it might 
not be absolutely accurate, it was as accurate as most 
measuring instruments, in some cases far superior. In reply 
to Lord Rayleigh’s question why we did not measure the 
ampére, the measurement depended not only on the accuracy of the 
ohm, but also on an accurate knowledge of the measurement of the 
volt, and when they had the volt represented as accurately as the 
ohm, then, perhaps, they might fall back upon the ampére. At 
the moment, the only measurement of the unit, E.M.F., was the 
measurement made by Lord Rayleigh himself, and he did not 
think that as accurate as the mean results brought before them 

_that day. 
general electrical units, he did not wish to raise any question 
except on that of the ohm, still he wanted gentlemen present and 
electricians to take into consideration at some future day. the 
entire alteration of the volt. It was a most unfortunate thing 
that the volt was taken as equivalent to 108 0.G.S. units. It 
had been done so because the particular volt and the E.M.F. 
of the Daniell cell were very closely allied. But if the volt 
had been made 10° instead of 10°, then their practical unit 
of current the ampére, would have been exactly the same 
as the unit C.G.S. that is now nearly always used in enquiries, 
so he felt quite sure that the day was not far distant when 
all electricians would have to take into consideration the 
enlargement of the volt, and it would be beneficial in en- 
larging the other units at the same time. To take an instance, 
there was the watt, this was too small to use; as the unit 
of the power they had to call it the kilowatt, and because 
_it was called that it did not go down so smartly as if it had 
been called the watt. If they raised the volt to 109 they would 
also raise the watt, then the watt would become very nearly a 
man power and 3 of horse power, and they would obtain a unit of 
power scientifically accurate, and so closely allied to existing 
units used by engineers in general that the ridiculous horse- 
power would be driven out of existence, and the watt used 
instead. With regard to Professor Barker’s suggestion as to the 
name of Franklin, they all agreed that if it was possible to slip in 
the name they would, but it was not the only name they wanted 
to slip in, there was Henry which had been suggested in America 
as the unit of self-induction, he could promise Mr. Barker that 
if any new nomenclature was wanted the names of Franklin and 
Henry should receive consideration. 


The following discussion took place on Messrs. Lawrence and 
Harries’s paper ‘On Alternating Currents in relation to the 
Human Body,” and Mr. Wilson Hartnell’s paper on “ Fire 
Insurance Rules,” published last week. 


Mr. Prexce said the two papers read touched upon a question 
which was at the present time of great importance, that is, the 
danger to person. ‘The way in which Messrs. Lawrence and 
Harries had worked at the question from a personal point of view 
was aright one. They had attacked the question in a scientific 
manner, very gradually accumulating well assorted facts, and very 
gradually giving them to understand how the human frame became 
influenced by the currents, and the result to a certain extent 
was startling; it was startling to find that alternating 


Although the discussion before them took in view 


currents were so much more painful than continuous currents, 
and also startling to find that these sensations of discom- 
fort could be produced with such ridiculously little currents. 
Those who had spent their lives, as he had, in the practical appli- 
cations of electricity, knew something about the effects of shocks. 
He supposed, in his career, he must have received a million 
shocks, or perhaps more ; at any rate, when those two gentlemen 
read their paper before the Institution of Electrical Engineers, he 
was conscious of the fact that the severe shocks they had expe- 
rienced were due to such ridiculously low currents. Small as the 
currents were, they possessed a danger; not that the currents 


themselves would hurt, but that the reception of a shock would 


frighten a timid person and probably cause him or her to fall 
down, and produce, as is often the case, a stoppage of the heart 
and death from other causes. The subject of the danger of 
currents was brought up last year at the meeting at Newcastle, 
and it led to considerable discussion. In the address, he ventured 
at that time to point out how extremely unscientific and inaccu- 
rate any attempt to introduce electricity for executionary pur- 
poses was until they knew about its influence, and the result had 
fully confirmed his doubts of the whole matter, and they had seen 
that they scarcely knew what they were going to do; and 
from the papers before them, they had a greal deal more 
to learn before they dared to use electricity for the pur- 
pose of execution. There were many points he would 
commend to the notice of Messrs. Lawrence and Harries before 
they had thoroughly thrashed out the matter, one in particular was 
the effect of electrostatic charges on the human frame, and also the 
effect of self-induction of electro-magnetic apparatus, through the 
sudden rise and fallof the current. Continuous currents rose very 
gradually, and did not influence much the human frame, but if a 
current rose suddenly, they would be certain to get severe and 
serious shocks. Complimenting the readers on their paper, he 
did not think the effect of such papers would be to increase the 
timidity of the public in the use of electricity, because after they 
had shown the currents were dangerous, it was equally easy to 
see that they could be absolutely safe, and while an alternating 
current of 100 volts, with a frequency of 60 or 70, might hurt them 
very much, there was no reason why they should receive a shock. 
The dangers could be made simply inocuous by placing the wires 
out of reach. He could scarcely agree with the views put forward 
by Mr. Hartnell in regard to the fire office. The rules were made 
for their own guidance, and not for the benefit of electrical engi- 
neers and contractors. He considered Mr. Hartnell had referred 
sufficiently to the question of bad joints, which was a frequent 
source of danger in houses in generating heat. Insurance offices, 
or the majority of them, had acted upon the rules of the Institu- 
tion of Electrical Engineers, which were carefully drawn up. In 
conclusion, the speaker drew attention to accidents which might 
occur through leakage where moisture had fallen. 

Sir FrepERick BRaAMweELt was not able to follow Mr. Hartnell 
in what he would call the basis of his paper. He understood it to 
deal with a certain size of wire as being competent to carry, and 
to continue to carry, for an indefinite time, and under all circum- 
stances, a certain current of electricity without the danger of a 
certain temperature being attained. It seemed to him that the 
heat would be developed regularly during the interval of time, and 
the temperature would continue to increase until the dissipation 
of heat from the surface of the wire was carried off. It was doubt- 
less wrong to give the size of wire to carry a certain heavy current 
without knowing the incidents of the surroundings of that wire. 
He would have Jiked to have taken one of Mr. Hartnell’s wires and 
surrounded it with asbestos and then see what the result would 
have been. He thought the author of the paper omitted the very 
important consideration of the surroundings of the wire carrying 
the current, this should be taken into account. They could take 
a glow lamp and hold it in one’s hand, but if they wrapped it in 
three or four thicknesses of handkerchief they would set it on fire. 


_ Therefore, in all these experiments the considering how far those 


who made the rules were reasonable in those rules, it was well to 
bear in mind the circumstances of the surroundings. 

Major-General WrEBBER referred to the rules drawn up by the 
committee of the institution, and said this was done to avoid any 
conflict. They laid down principles and left the bye-laws to be 
drawn up by the companies. He considered the prominence which 
had been given to the subject in the Times was to a certain extent 
detrimental to the industry. It made people imagine there was 
something very mysterious in the dangers likely to arise. Had 
the dangers of gas been placed before the public in the same way 
as the dangers of electric lighting, very little gas would have been 
in use. The rules in existence at the present time were amply 
sufficient for all purposes. He felt that the use of casing, except 
in certain cases, would gradually die out. The companies in in- 
sisting on casing between floors and ceilings were doing themselves 
considerable harm. The speaker then referred to the rules pub- 
lished in his British Association paper last year. 

Mr. Kapp considered that although the current density rule was 
a very unscientific one, yet it worked very well in practice. 

Dr. Harriss, in reply to the criticisms passed upon his paper, 
said the resistance of the body depended on the contact and upon 
the state of moisture. Smaller currents unusually caused a great 
deal of pain, the larger one causing unconsciousness so quickly 
that no pain was felt. He did not propose to enter into the matter 
of execution, but they had a good deal to learn before they could 
safely say that a certain current would kill. The recent affair in 
America was, in his opinion, bungled in a fearful manner. 

Mr. Harrnexu replied to remarks made upon his paper, but was 
indistinctly heard. _ 
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TESTING IRON. 
By J. Swinsurne and W. F. Bourne. 


(Read before Section A, Leeds, September 9th, 1890.) 


In practical work iron has to be tested as to its permeability and 
as to the loss by hysteresis. As regards permeability tests, the 
ordinary ballistic galvanometer method can, of course, be used ; 
but a ballistic galvanometer is not a convenient instrument, and 
the method is two slow for practical use. It may, therefore, be of 
interest to describe the apparatus we use commercially. It is the 
development of a method devised in 1886. (See Phil. Mag., July, 
1887. 

Th various samples of iron are obtained in the form of wire, 
and made up into rings, being wound on a former kept for the 
purpose, so that all the rings are alike as to dimensions. Before 
winding, the specific gravity of the iron is taken by weighing, 
and the specific resistance is measured, The ring is weighed to 
get the volume of iron, and is then wound with suitable primary 
and secondary wires. 

The arrangement is shown diagrammatically in the annexed 
figure :— 


. The circuit from secondary -cells is led through an adjustable 
resistance, then through an ammeter to a commutator, resembling 
Brillouin’s, which is driven by a belt from any shafting that may 
be near. The circuit is led through the primary to an induction 
box to the ring under test, and then back to the commutator. 
The circuit is then led back to the cells. The induction box con- 
sists of a primary coil, standing on end, and a number of secondary 
coils arranged so that the mutual induction is the same for all of 
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them. The secondary coils are led to buttons, and the switches 
include them by ones or tens, making the readings in steps of one 
per cent. of the highest. The primary.of the sample ring is in 
series with that of the induction box. The secondaries are coupled 
so as to oppose each other, and arranged in circuit with a second 
commutator; a Varley, or, as it is more often called, a Deprez- 
d’Arsonval galvanometer, being inserted in the circuit. The two 
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commutators are, of course,on the same spindle. The adjustment 
of the induction box was carried out as follows: The coils were 
roughly calculated to give a mutual induction a little in excess of 
@ convenient round number per turn of secondary. A cylinder of 
a known diameter with a known number of turns per centimetre 
in the primary, and a known number of turns in the pilot coil 
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was taken, and put in the place of the sample ring, and its mutual 
induction measured with the induction box. To allow for the 
error due to the shortness of the cylinder of the standard coil, it 
was slipped out of the pilot coil, and moved exactly half its length 
in a direction along its axis, and a new reading taken. This 
reading gave the error due to the ends of the cylinder. A shunt 
was then put across the primary induction box, so as to make the 
readings come out in microhenrys. 

To test a sample of iron all that is necessary is to alter the 
mutual induction by steps, and to bring the galvanometer to zero 
for each step by means of the adjustable resistance. As the gal- 
vanometer is dead beat the readings can be taken in a few minutes. 

The importance of loss by hysteresis in alternate current work 
is only now beginning to be fully realised. There are several 
ways of measuring the loss in transformers, but nene of them 
seem satisfactory. Sometimes the transformer is put in a calori- 
meter, or else it is assumed that the pressure and even the exciting 
current vary harmonically, and have a so-called “angle of lag.” 
The published efficiencies of most transformers are got by finding 
the loss from the copper resistances, and neglecting the loss in iron 
altogether. There is still another method, and that is taking the 
curves of pressure and current. Prof. Ryan has been singularly 
successful in this with a modification of Joubert’s method. 
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Tests of transformers by means of lag angles and calorimeters 
have been published by Profs. Ferraris and Ayrton, and Major 
Cardew. As the loss in a transformer can be divided into the loss 
in the copper which varies as the square of the load, and the loss 
in the iron by hysteresis and Foucault currents which remains 
constant, these results can be checked. The results published, 
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as obtained by these experimenters, show inaccuracies that make 
them quite valueless. The loss in the iron in Prof. Ayrton’s 
experiments varies 160 per cent. of its smallest value, while Prof. 
Ferraris’s cores give out power working as refrigerators. (See 
article “On Induction and other Things,” Enscrricat Review, 
October, 1887.) 

There is really little reason for measuring the loss in a trans- 
former ; it is much simpler to measure the loss in the iron. No 
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one would think of measuring the loss in the copper by means of 
a calorimeter or angle of lag method. All that is needed is to 
measure the effective current and multiply its square by the resist- 
ance, the resistance being determined from the specific resistance 
of copper, or by direct measurement. Similarly, in the case of the 
iron, it is best to determine the qualities of the iron once for all, 
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and then the efficiencies of all transformers made of it can be 
foretold. 

We use the same rings as for the permeability test, but do not 
employ the secondary wires. The loss of power at various fre- 
quencies and inductions is taken with a wattmeter. It is some- 
times supposed that a wattmeter cannot be made with little 
enough self-induction to read accurately. If there is much self- 
induction in the or shunt circuit, the reading will be 
lower than that with a direct current if there is no self-induction 
in the circuit in which the waste of power is to be measured ; but 
if the current is behind the pressure, as in measuring the loss in 
iron, the wattmeter may even read too high. We therefore de- 
signed a special instrument, which was made for us by pupils of 
the London College of Electrical Engineers. The current coils are 
fixed, and the moving coil is suspended by a fine wire, with a fine 
spring at the foot, to take the electricity out again. The moving 
coil has few turns and little self-induction, and a large non- 
ductively wound resistance is in series with it. This wattmeter 
can be read with a mirror, if desired; but with 2,900 ohms in 
series with the pressure coil, it gives a torsion of 2° per watt on 
a non-inductive resistance. The series resistance is not wound 
with a looped wire as is usual in resistance boxes, because this 
method is not good, the insulation being apt to break down. A 
single wire was therefore used. When one layer was wound, the 
bobbin was reversed in the lathe, and the next layer wound in the 
opposite direction, a thin layer of insulation being put between 
the layers. This method secures absence of self-induction, and 
good insulation, as the beginning and end of the coil are kept well 
apart. The readings are taken by bringing the index back to 
zero by turning the suspension, so that the mutual induction of 
the coils is zero, as the coils are at right angles. 

The self-induction of the pressure coil was not directly mea- 
sured, as that would give us no useful information, as we do not 
know the variation of the current and pressure of air dynamos. 
They certainly do not vary harmonically, and at full load the pres- 
sure rises slowly and falls suddenly in each half period. 

The wattmeter was therefore subjected to a severe test. Read- 
ings were first taken with direct currents on a resistance; readings 
were then taken on the same resistance with an alternate current. 
This resistance had very little self-induction, so that any self- 
induction in the pressure coil should lessen the reading, by making 
the current in the pressure coil lag, and also by reducing it. The 
reading with the alternate current was 2°1 per cent. less than with 
the direct. This figure is entered in the note-books, but though 
it is too small to matter in our work, it is larger than it ought to 
be. The next test was to measure the power taken by a coil with 
the same current and same pressure, but with no resistance and 
large self-induction. It is difficult to make up a coil with no iron 
core to take 50 volts and 10 ampéres with no appreciable loss by 
resistance; we therefore took a hedgehog transformer, and 
measured the power taken by it. The reading was taken with 50 
volts and 4:2 ampéres. If the pressure coil had any appreciable 
self-induction, the reading would be considerable; it might, in 
fact, be anything up to about 200 watts. The least self-induction 
would increase the reading enormously. The reading was 11 watts, 
and the calculated loss by copper and iron in the transformer 
with only 50 volts on its secondary was 10°3; so the wattmeter is 
practically correct. Letit be supposed, however, that the loss in iron 
was really less than this, and that the loss was two watts less than 
the reading. This is an extreme assumption ; but we may see how 
much such an error would affect our readings of the sample rings. 
The assumed error is 1 per cent. of the product of the pressure 
and current. Now, in the case of a closed iron circuit the power 
is about half the product ; so this would lead to an error of 2 per 
cent. in the loss in the iron. Inaclosed circuit transformer the 
loss in iron is, roughly speaking, 10 per cent. at full load, and 
about 40 per cent., to take a low figure, taken over the day; so 
that the error would be 0:2 percent. and1 percent. In the hedge- 
hog form the loss in iron is about 1:5 per cent. at full, and 15 per 
cent. at all day loads; so the errors are ‘03 and 0:3 per cent. 
respectively, which are too small to matter. As a matter of fact, 
they are much less than the various errors of observation that 
creep into such work, Measuring the power in an open circuit 
transformer is also a most difficult case, for the least self-induction 
then gives rise to the largest error; in measuring the power in a 
closed circuit ring the errors are less. 

We give a number of curves of permeability and of f/ 2d q per 
cubic centimetre for different samples of iron. These are practi- 
cally the same as curves of f/1dH; but fed Q seems a better 
way of writing it, as /1dH can scarcely be said to have any 
physical meaning, and has even had the effect of not suggesting 
that the reversal involves waste of energy ; indeed, it seems to 
have rather disguised the fact. ’ 

In completing these curves some corrections have been made. 
The wattmeter absorbs some power itself, as the pressure coil 
circuit is led through the current coils. We might have compen- 
sated for this in one of the ways described to Section A by one of 
us in 1887, but in this case did not think it worth while. The 
Foucault current losses are also corrected. The losses in the 
wires themselves can be calculated with rigid accuracy, as 
explained in a paper on “ Transformer Design,” which one of us 
had the honour of reading before Section G last year. There 
might also be some loss by Foucault currents, due to imperfect 
insulation between the wires of the core. The insulation is, 
however, too good to allow this; in fact, the resistance between 
two wires, about an inch apart, runs into ohms, the measurement 
being seven ohms in the particular example taken. The losses by 
Foucault currents are frequently over-estimated by writers on the 


subject. If the specific resistance of the iron is known, they can - 
nearly always be calculated with much greater accuracy than they 
can be measured. The loss by the copper resistance is also 
allowed for in the curves. Though it is generally the practice to 
give all the steps in a paper like this, we think it better to give 
the results only ; for, though the paper then looks less imposing 
ae te full of curves and calculations, it is more likely to be 
useful. 

We ‘have not yet tested the same sample at very different 
frequencies to see if there is any time lag. From the compara- 
tively small loss at high frequencies, it is not probable there is 
any appreciable time lag. 


THE EFFECT OF OXIDATION ON THE MAGNETIC 
PROPERTIES OF MANGANESE STEEL. 


By L. T. O’SHea, B.Sc. 
(Abstract of Paper read before Section A, September 9th, 1890.) 


WHEN manganese steel drillings are oxidised they become mag- 
netic. The development of magnetic properties being due to 
removal of manganese by oxidation, &c., to the magnetic pro- 
perties of the oxide of iron (probably magnetic oxide) formed. 

When the oxidised product is reduced in hydrogen the iron 
oxide is converted into metallic iron and the manganese remains 
as manganous oxide (Mn O.). The reduced steel is now power- 
fully magnetic in virtue of the magnetic properties of unalloyed 
metallic iron. ; 

During the process of oxidation the proportion of manganese to 
iron oxidised in a given time is only very slightly in excess of the 
proportion of manganese to iron in the original steel. The excess 
of manganese oxidised is in all probability due partly to the 
greater susceptibility of manganese to oxidation, and partly to the 
heterogeneous structure of the steel. 


The following discussion was conjointly on Messrs. Swinburne 
and Bourne’s paper on Testing Iron; Mr. Preece’s paper on Mag- 
nets, and Mr. O’Shea’s paper :— 

Mr. Presce said it was his intention to pursue the question of 
tempering, and he would be thankful for any suggestions. He 
was going to take a great number of samples of steel, raise them 
to different temperatures, and quench them in different cooling 
mixtures, such as oil, mercury, and water. 

Prof. Barrett remarked that he believed the exact temperature 
at which the heated steel was hardened by quenching, as well as the 
ratio of quenching, would be found to be important. If quenched 
short of the recalescent point no hardening ensued, and steel 
could not be tempered ; hence the subject connected itself with the 
Committee, of which he was secretary, on magnetic and other phe-° 
nomena connected with the recalescent point insteel. Dr. Ball in 
a recent paper read before the Iron and Steel Institute, said that 
both the tensile strength and magnetic properties of steel under- 
went a constant change when the steel was quenched at a too 
critical point ; one 700° C., and the other about 1,300°C. He 
hoped Mr. Preece would send specimens of his steel to the recales- 
cent committee. In regard to Mr. O’Shea’s paper, Prof. Barrett 
remarked it was Mr. Hadfield who first noticed that magnetic 
steel filings became magnetic in heating to whiteness. He had, 
through Mr. Hadfield’s kindness, been able to make many experi- 
ments on this question, the results of which he had communi- 
cated. to the Royal Dublin Society. Mr. O’Shea had shown that 
oxidation could hardly be regarded as sufficient cause, and he 
(Prof. Barrett) was inclined to think the cause was due to some 
dissociation or decomposition of the magnetic steel, whereby free 
iron particles were liberated. This effect did not occur in wire 
nor in filings wrapped in platinum foil; but this might be 
explained by the more rapid cooling which takes place in the 
filings, whereby the molecular state at a high temperature might 
be fixed. 

Mr. O’Suxa, in reference to Prof. Barrett’s remarks on disso- 
ciation, pointed out that steel in the mass did not present those 
magnetic properties to the same extent as it did in the filings, and 
why should dissociation take place in the filings when it did not 
in the mass? His point was that oxidation did take place, but 
in the case of a mass of steel that oxide scaled off and left the — 
metal perfectly free from oxide ; whereas in the case of the filings 
the oxide remained with them, and they remained magnetic ; then 
it was that dissociation took place. When the two were oxidised 
they first had the oxide of iron exerting its magnetic effect, and 
then, after reduction, the metallic iron exerted its magnetic effect. 

Prof. Prrry said that there could be no more useful work than 
that. which was being undertaken by Mr. Preece and his assistants, 
and as Mr. Preece subjected all the specimens to the same treat- 
ment his test was a fair one. But was this the same in the matter 
of tempering. He gathered that only one English specimen was 
tempered in mercury, and the Allevard specimen had not been 
tempered by Mr. Preece. He put it that this was really the im- 
portant matter. the tempering, and he was glad to think that Mr. 
Preece intended to go thoroughly into the effect of tempering. 
Until that was done these results were useless. He (Prof. Perry) 
had tempered differently three similar specimens of the same 
steel. One in water, onein a little mercury, and one in a large bath 
of mercury. The third had an enormously greater retentiveness 
(he was not sure, but he thought it was three times) than the first. 
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He had the notion that steel must remain in a magnetic circuit 
of small magnetic resistance if it is to retain its induced magneti- 
sation. That is, suppose a nearly complete ring of pieces of steel to 
have been magnetised, the magnetisation would be greatly 
diminished by taking them apart and replacing them. He ob- 
tained his great permanent induction by using the best form of 
magnet he could think of for that purpose, although it might be 
useless for all other purposes (fig.) B was a strip of glass-hard 


steel, fitted to soft iron pole pieces, AA, c being a well-fitted 
keeper. The force required to pull off the keeper enabled the in- 
duction to be calculated. As the dimensions were great at right 
angles to the keeper, it was obvious that whether the keeper was 
on or off there was always extremely little total magnetic re- 
sistance. 

Sir Wu. TxHomson said that Mr. A. Gray and himself had made 
a large number of experiments in the physical laboratory of the 
Glasgow University comparing steel from different makers. It 
was very difficult to get from the same maker constant results. 
Over and over again the specimens were found to differ exceed? 
ingly in magnetic quality from one another by 10 or 20 per cent 
though alleged by the maker to be as nearly the same as he could 
make them. On the other hand, they would get a very good 
specimen, and would ask for one like that, but had very great 
difficulty in getting what they desired. The specimens could not 
be too hard, and even when he asked for them to be glass hard, 
those sent did not come up to what he knew they ought to have. 
He returned them to be made as hard as they could be made, and 
only then did he get good results. He was exceedingly glad that 
Mr. Preece had taken the subject up, and he thought the results 
would be exceedingly vaiuable and interesting, not to science only, 
but to applied science. There was a great career for steel 
magnets. 

Mr. Gray remarked that the induction obtained by Sir Wm. 
Thomson and himself was about 12,000. 

Sir Wm. Tomson said that they reckoned the standard result 
for the very best steel used to be 100 C.G.S. intensity of mag- 
netisation per gramme weight; that corresponded to only about 
10,000 induction, and he was pleased tosee the results put forward 
by Mr. Preece were enormously better than what was supposed to 
be obtainable. C.G.S. per gramme was a very convenient way of 
putting it. In connection with his experiments he multiplied by 
the specific gravity of steel 78, so that 100 magnetic moment per 
gramme gave 780 magnetic moment per cubic centimetre intensity 
of magnetisation, and that was the best way of putting it, This 
was the highest intensity of magnetisation that could be obtained. 


THE LINEFF ELECTRIC TRAMWAY, 
By Gispert Kapp. 
(Read before Section G, September 8th, 1890.) 


Tue following is an abstract of the paper read, a fuller descrip- 
tion was given in the ExecrricaL Review for July 4th, 1890. 
The conductor consists of bare copper strip or cable, and of iron 
strip. The latter is galvanised so as to protect it from rusting. 
It lies on the copper conductor, and both are enclosed in a sealed 
channel formed of asphalt. The copper conductor rests upon the 
bottom of a trough made of a succession of glazed tiles, and the 
cover to this trough is formed by the lewer flanges of iron rails 
arranged in short sections so as to be insulated from each other. 
The head of one rail reaches up to the surface of the road, the 
head of the other is cut off, and this rail is therefore completely 
buried in the asphalt. The surface rail, which may be arranged 
alongside one of the ordinary tram rails or in the centre of the 
track, is in electric and magnetic contact with an electro-magnet 
carried under the car. This magnet runs upon the surface rail on 
wheels which form its north and south poles. The distance of the 
wheels is greater than the length of a section of insulated rail, so 
that successive sections become oppositely magnetised. This 
causes the iron strip immediately below the magnetised region to 
be attracted upwards, and thus come into contact for a length of 
several feet with the under side of the two sectional rails. At the 
same time the iron strip to both sides of this region remains in 
contact with the copper conductor, and forms thus an electrical 
connecting link between the copper conductor and a few sections 
of insulated rail under the car. The current passes from the sur- 
face rail through the body of the electro-magnet (which is insu- 
lated from the body of the car) into the motor, and finally into the 
ordinary tram rails and earth in the usual manner. The electro- 


magnet is energised by a shunt current obtained from the main 
conductor, but to provide for the possibility of dropping the strip 
from some unforeseen cause, there is placed on the electro-magnet 
a third thick wire coil, which can at all times be energised by two 
storage cells carried on the car, and thus the strip can be picked 
up and the main circuit again established if it should 
have been accidentally interrupted. I may, however, at once 
state that during some tests which I made on an experi- 
mental line of this kind, and which lasted over several days, there 
has been no need for the picking-up battery, as the current was 
never lost. The way in which Mr. Lineff makes use of magnetic 
lines of force to effect the attraction of the iron strip deserves 
attention. It might perhaps be thought that the most direct, and 
therefore the best, way of utilising the lines of force would be by 
one single line of sectional rail, through which there would be 
longitudinal magnetic flux corresponding with the fore and aft 
position of the poles, and attraction of the strip at every gap 
between two sections. Experiment has, however, shown that this 
apparently direct way is by no means the best way, and that far 
more satisfactory results can be obtained by arranging a more 
roundabout course for the lines of force. This is attained by the 
employment of the subsidiary or buried rail, the gaps in which do 
not exactly correspond with those in the main or surface rail, but 
are shifted forward by a certain amount. In consequence of this 
arrangement, the buried rail acts as a kind of magnetic bridge to: 
successive portions of the surface rail, and this action takes place 
in two ways, one direct and the other indirect. The direct way is 
longitudinal, and does not affect the strip at all. The indirect 
way is both longitudinal and transverse, the latter passing several 
times.through the strip. The buried rail is a rather imperfect 
bridge to the lines of force traversing it longitudinally, because 
its magnetic resistance in that direction is great, but this rail 
forms a very efficient bridge for lines passing through it trans- 
versely, owing to its lower magnetic resistance in that direction 
which includes the strip. The flow of magnetic force transversely 
is therefore that which effects the attraction of the strip, and may 
be represented as a series of magnetic stitches passing to and fro 
between the two sets of rails and the strip. 


DISCUSSION. 


Major-General WxsBBER said they were very much indebted to 
Mr. Kapp for his description of the system. It was one which, he 
thought, met, in a remarkable way, a want which had been felt 
for a long time, assuming, of course, that nothing but underground 
conductors would be allowed by the authorities. Several engineers 
of the speaker’s acquaintance had been directing their attention 
to the means of picking up contact in a duct underneath the 
surface, which contained the copper conductor, and they had, 
he must confess, fallen short of the ingenuity displayed in the 
system suggested by Mr. Lineff. The description he had just 
heard showed that they might see daylight in that direction. He 
should like to draw the attention of Mr. Kapp to one or two 
points, on which the meeting was entitled to a little further infor- 
mation. Before proceeding further, the speaker pointed out one 
or two things, on the diagrams, which were not quite clear. In the 
main, however, the diagrams gave a most excellent and graphic 
description of the way in which the magnetic field in the’ rolling 
magnet excited the rail. He felt, however, that there was 
absence of information as to the pressure which actuated the 
motor in the car. Supposing the pressure to be five volts, he 
failed to see that it was secure in preventing the rail remaining in 
contact after the passage of the car travelling at the rate of about 
15 miles an hour, not particularly on the lines, but in the sub- 
ways. Although the people did not walk in the subways, 
there was still a liability to accident if there resulted a 
permanent contact between the strip and the iron rails. In 
the absence of that information, he would also like to ask the size 
of the copper conductor to the work which requires to be done. 
He must confess some doubt as to the insulation of the conductor 
as shown on the diagram. Though it might be fairly good, there 
was the different condition of highways, &c., and the question of 
weight, which at some time might break the whole thing to pieces. 
In conclusion, the speaker referred to the competition between the 
use of cable and electrical traction, considering there was a large 
field for work. 

Mr. Preece said he had only to add to what Mr. Kapp had said 
by stating that he had inspected the working of the system near 
Chiswick, and he corroborated every word that the reader of the 
paper had said. His (the speaker’s) fears of practical success of 
the system were, principally, that there might be a failure of con- 
tact ; but this was got over, first, by having a very broad strip and 
very lengthy contact, and also by the fact that the flexible iron 
conductor is galvanised, and, therefore, always clean. Moreover, 
the galvanisation on the surface has exactly the same effect as the 
insertion of pieces of paper on the pole pieces of electro-magnets. 
Of all systems produced, this had an air of practicability about it, 
but it would be quite impossible to give a definite opinion upon it 
until it had received the test of actual practice. His impression 
was that the tramway company which served the district about 
Kew would lay down three or four miles of the system, and he 
hoped when they met at Cardiff next year that Mr. Kapp would 
be able to tell them the results of an absolute practical test. 

Prof. ARNoLD Lupton made some remarks on the insulation of 
the rails and the falling of the strips, but his remarks were indis- 
tinctly heard. 

Mr. SELLON said there were one or two questions he would like 
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to ask. They had not had any detail as to the cost, which was 
naturally the first thing of a tramway engineer. Although Mr. 
Kapp had said the system could only be an advantageous 
system in the particular districts, because no other would be 
allowed in the districts, he did not see why other electric systems 
should be thrown out, because Mr. Kapp wished to introduce 
Lineff’s system. He would have been glad if Mr. Lineff had 
joined hands with them in the late fights in Parliament against 
telephone companies. If the telephone companies were going to 
have their clauses introduced into their bills for electric trac- 
tion, neither Mr. Lineff’s system nor any other system by 
which the return wire coming through earth could be used. One 
great difficulty he saw with the system is whether the contact is 
always going to drop directly the car passes over at great speed. 
He desired before sitting down to draw Mr. Kapp’s attention to 
the telephonic clauses, and he asked the question as to the cost per 
mile and its absolute efficiency from its generating station at the 
car motor. 

Prof. Ew1ne said how much one must admire the exceedingly 
ingenious method by which Mr. Lineff had solved the funda- 
mental magnetic difficulty in the problem. They had here a strip 
of sufficient amount of mechanical force; the action upon the 
iron strip occurred only when the iron rail above it was inter- 
rupted, and if the longitudinal action had been made use of, it 
would have been nécessary to cut a longitudinal rail into an 
inconveniently large number .of sections, but by the exceedingly 
simple device of employing a supplementary rail cut into com- 
paratively long sections, Mr. Lineff had succeeded in grasping 
his conductor not at one or two points only, but almost the whole 
length under the car. It was impossible not to admire, from the 
magnetic point of view, the exceedingly ingenious solution of the 
difficulty. Something after the same system had been before the 
public as a proposal for a number of years—namely, the system 
originally introduced by Messrs. Ayrton and Perry having a 
thoroughly well insulated conductor underground, which was to 
be connected when the car passed with successive sections of a 
not so well insulated conductor serving as a service conductor. 
This was exactly what Mr. Lineff did, though, of course, in a very 
much more satisfactory way than the mechanical methods 
practised by Ayrton and Perry. 

Mr. SwinBuRNE wished to emphasise what Mr. Sellon had said. 
It was an important question that of the telephones, and one 
hardly knew what would happen unless the thing could be 
settled. Insulated returns were insisted on, which was a 
tremendous drawback to electric traction. 

Major-General WEBBER said that, with regard to the telephone, 
they could next year dismiss this fear from their minds, for he had 
every reason to believe that almost all the telephone systems in this 
country would be served by metallic returns and not by earth 
returns, in which case it would not be necessary to insist on such 
clauses. 

Mr. Kapp, before entering into the technical questions, said he 
would reply to Mr. Sellon. He wished it to be clearly under- 
stood he had not any interest whatever in bringing forward 
the Lineff system. He placed before them the result of careful 
investigations without comment. He did not wish, as Mr. Sellon 
had said he wished, to throw out any other system of electric 
traction ; for his part, he would be glad to see it go ahead a little 
faster. English Town Councils (and they must reckon with the 
powers that be) would not tolerate the overhead wires, and, conse- 
quently they must work with the underground or some other 
system, and often the Town Council, as was the case in the 
Hammersmith Vestry, had so tender a regard for cyclists, as to 
prohibit the use of the slot in the street. The difficulty in dis- 
turbing the telephone wires were overcome by working the tram 
lines on the three-wire system, the down line connected with the 
positive and the up with the negative, and the third wire put to 
earth, which resulted in a differential current, which was small, 
going to earth. He was sorry that he did not explain that the 
current went back to the station in the usual way ; but, of course, 
they could have a second conductor if they wanted to work a close 
circuit. The system of duplicating the telephone wires was far 
preferable. They all knew the bad telephones in London, and 
they would be better if that plan were adopted. In regard to the 
question asked by General Webber about the strip remaining in 
contact, he was sorry he did not make it quite clear; the strip did 
not remain in contact. He had a fear that the residual mag- 
netism would be enongh to heat the strip, and another fear was 
the main wave under the car, by some way jerking the strip, would 
induce subsidiary waves and make a contact ; but he (the speaker) 
had tried in many ways to make this contact, but had not suc- 
ceeded. General Webber evidently thought the contact would ke 
due to the voltage, but the residual magnetism did not prolong 
the contact, which was the reason that galvanised covering was 
used. As to the enquiry about insulation, what he had put on the 
blackboard is the line as it was actually built, but since the line 
had been finished Mr. Lineff, who had a most ingenious mind, 
had improved the general arrangement of the surface, and 
hoped thereby to get a very much higher insulation. As 
to failure of contact, a part of Mr. Lineff’s work was to 
provide means whereby the strip could be drawn out and a 
new strip drawn in, if it were found the strip fell down. A 
gentleman on the left asked how this one-car system could be 
worked. The system of working tramways most in use was known 
as the parallel working system. ‘The conductor which brings the 
current was tapped by each car, which drew off sufficient current to 
give motive power; but there was nothing to prevent the second 
car tapping the said conductor. It was a well-known system of 


tramways, which had been used in many cases. An ascending car 
would tap off a little more electric fluid, if he might be allowed to 
use an unscientific term, and a descending car may tap off a little 
less, or it may give back a little, if the descent was strong enough. 
As to whether there would be any noise from the strip, there 
would be absolutely none whatever. As to the question of cost, 
he knew what Mr. Lineff’s estimate was, although he did not know 
whether it was correct, the cost would be £2,000 a mile, which 
was a little heavier than oyerhead conductor, but not much. 


COLUMN-PRINTING TELEGRAPH. 
By F. Hieerns. 
(Abstract of paper read before Section G, September 9th, 1890.) 


This apparatus was originally patented 10 years ago, and is now 
being practically introduced for the transmission of intelligence in 
this country. 5 

The receiver, which is entirely automatic, consists of a type 
wheel and frame carrying the paper sheet. The former derives 
the motive power for its rotation from a train of wheelwork and a 
weight, and the latter from the battery at the sending end. 

The type wheel is displaced laterally, after each print, by means 
of a screw, and upon completion of a line of printing is released 
and returned to zero by a spring which has been wound up by the 
movement of the printing lever. 

One train of clockwork is employed, and the motive power for 
printing, feeding the paper, and traversing the type wheel, is sup- 
plied by the printing electro-magnets. - 

About 20 of these instruments may be introduced into the cir- 
cuit of a single line of wire, and any number may be worked from 
one transmitter. The type rotates at any desired speed (from 100 
to 150 revolutions per minute), and the same signals operate both 
the type rotation and the printing, the difference being that the 
signals for printing are longer than those operating the escape- 
ment, in order to afford time for the establishment of the full 
strength of the current in the circuit, and to overcome the inertia 
of the comparatively heavy parts of the printing mechanism. 

The other operations of synchronising, spacing between lines, 
&c., are determined by the angular displacement of the type axis 
with respect to its zero position. The transmitter is driven by an 
electro-motor, the speed of which is kept uniform by an electrical 
governor. A counter upon the transmitter announces to the 
operator when a line of type has been filled. From 1,800 to 2,000 
words per hour would be the maximum speed. Five thousand 
words can be received without attention, and the paper supply is 
sufficient for the reception of 30,000 words. : 


THE EFFECT OF DIRECT AND ALTERNATING PRES- 
SURES ON THE HUMAN BODY. 


By J. SwinBuRNE. 
(Read before Section A, September, 1890.) 


As there seems to be some ‘doubt as to the relative effects of alter- 
nating and direct currents, a bridge which measured the resistance 
of the patient under various pressures was made up. Fuller 
readings, which agreed with the first as nearly as such very - 
uncertain readings can be expected to agree, were afterwards 
taken by putting on different pressures and measuring the 
current; the resistances being calculated. The alternating cur- 
rents were measured with a.non-inductive wattmeter arranged as 
an ammeter, the pressure being taken with a hot wire voltmeter. 
The tests were taken from hand to hand, the hands being dry or 
wet with dilute acid in the case of direct currents, and dry in the 
case of alternating. It seemed to make little difference in the 
case of alternating currents whether the hands were wet or dry. 
There was no need to measure the resistance from hand to foot, as 


that obviously would depend on the boots worn. 


Human Resistances; Hand to Hand.. 


Current. Name. Hands, Volts. Resistance. 
Alternate... gt A Dry 18 950 
Continuous ... Bs as Dry 5U 8,000 - 
Continuous ... ge 55 H,S0O, 50 3,010 
Alternate... Be B Dryty Fy ere 1,330 
Alternate... we ” Dey?) ts 1,110 
Continuous ... aes; y 5 Dry | 50 6,660 
Continuous ... ae ra H,S0O, 50 1,930 
Alternate... ts C Dry. | 318 620 
Continuous ... * " Dry ssjiai' 60 5,400 
Continuous ... a - H,SO, | 50 1,980 
Alternate... seqaine ke Dry sjituas 1,090 
Continuous ... = % Deyucsch? 260 * 10,000 
Continuous ... mie 5s H,S0, 50 16,009 
Continuous ... oie Dry 50 6,700 
Continuous ... Bc x H,S0, 59 1,100 
Alternate... ae tf Dry 18 1,300 
Alternate. ... me F Dry 18 750 
Continuous ... bes » Dry 50 3,320 
‘Continuous ... es es H,.SO, 50 1,710 


Alternate ... ses . Dry 54 670 
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In the above table the direct pressure is always 50 volts. Any 
of those tested could have taken more than this ; but even with 
50 volts the discomfort is extreme if the contact is made and 
broken. The maximum current taken was ‘04 ampére by E, whose 
resistance is low. He could have taken more if ayailable. All the 
resistances are much lower than those obtained by the usual 
method of measuring with a bridge and one or two cells. Probably 
polarisation then interferes. 

When the direct current from 50 volts is concentrated in one 
finger it feels hot, though especially as the current is reduced, 
there can be no appreciable heat generated. 

The most curious thing is the very low effective resistance to 
alternating currents. The alternating pressure could be regulated 
by steps of 4°5 volts. Out of the five subjects tested not one ex- 
cept F could stand more than 18 volts alternating, the maximum 
effective current taken being ‘03 ampére. F' seems abnormal. 
He took 54 volts and nearly a tenth of an ampére. D,. who has 
the highest resistance, was the only lady tested. Though, with 
the exception of F, none of us could take more than 18 volts alter- 
nating with a good contact, I have several times touched 600-volt 
alternating terminals lightly. They were given by a Siemens 
machine used for “flashing” lamps. Before I took charge of the 
factory containing it, I am told several of the girls had shocks 
from the same machine. Spring switches, which demanded both 
hands to give any current, obviated danger to them afterwards. 
I have also had a very severe shock from a 190-volt Ferranti. 
Though 18 volts was as much as we could take, there was no diffi- 
culty in letting go. ; 

These results bear out those of Messrs. Lawrence and Harries + 
as to the relative resistance to alternating and direct currents. 
but the figures are entirely different. They never found anyone 
take over 10 milliampéres, while F took 90 milliampéres alternat- 


ing, and E, a workman, took 44 milliampéres direct, and could have 


taken more if available. 


NEW PATENTS—1890. 


13319. “Improvements in electric bells and motors.” J. 
TownuEy. Dated August 25. 
13337. ‘Improvements in electrical contacts.’ G. Forsms. 


Dated August 25. 

13357. “ Improvements 
Dated August 25. 

13358. ‘* Improvements in the means for driving winches and 
other winding machinery by electrical motors.” A. SremEns. 
Dated August 25. 

13359. “ Improved means for carrying electro-motors on elec- 
trically propelled cars or vehicles.’ SremEens Broruers & Co. 


in electro-motors.” A. SIEMENS. 


(Communicated by Siemens and Halske, Germany.) Dated 
August 25. 
13371. ‘ Improvements in electric bells and indicators.” H. 


J. Harris and W. H. Powrk. Dated August 25. 

13421. “ Improvements in apparatus for working or welding 
metals electrically, and in the method of effecting the same.” W. 
P. THompson. (Communicated by C. L. Coffin, United States.) 
Dated August 26. 

13485. “ Improvements in fittings for electrical glow lamp 
conductors.” W.Wuite. Dated August 27. (Complete.) 

13525. “ Improvements in electricity meters for alternating 
or interrupted currents.” G. HooxHam. Dated August 28. 

13535. ‘‘ Improvements in electrical alarms.” N. G. THomPson 
and G. H. Rew. Dated August 28. 

13549. “ Improvements in and relating to converters of alter- 
nating currents.” R. KEnnepy. Dated August 28. 

13570. ‘Improvements in and relating to telegraphic appa- 
ratus.” B.Eacer. Dated August 28. 

13635. ‘‘ Improvements in or appertaining to electric welding.” 
W. P. Txomrson. (Communicated by C. L. Coffin, United 
States.) Dated August 30. (Complete.) 

13636. ‘“ Improvements in electric welding.’ W. P. THomp- 
son. (Communicated by C. L. Coffin, United States.) Dated 
August 30. ' (Complete.) 

_18683. “ Improvements in electric switches.” 
and F. W. Wuirr. Dated August 30. 

13751. ‘Improvements in electric switches.” C. W. Huntine- 
ron. Dated September 2. (Complete.) 

13770.“ Improvements in systems of electrical distribution of 
light and power by means of transformers.” W. F. Tayo, G. 
B. Lucxnorr and E. H. Hunaerpunier. Dated September 2. 

13774. “Improvements in electrical connections.” F. C. 
Dunaway and F. W. Dunaway. Dated September 2. 

13791. ‘Improvements relating to compositions and devices 
for use in the manufacture of filaments for incandescent, electric 
lamps.” H.H. Lake. (Communicated by V. M. Hobby, United 
States.) Dated September 2. (Complete.) 


O. RomMANnzE 
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(Complete.) - 


- moisture, heat, climatic and other influences. 


13799. “Improvements in electrical signalling apparatus.” 
H. H. Laxe. (Communicated by the Electric Secret Service Com- 
pany, United States.) Dated September 2. (Complete.) 

13845. “Improvements in and relating to the’ propulsion of 
tramway vehicles or boats by means of electricity.” J. L. Huser 
and L. J. Macer. Dated September 3. 

13886. “ Improvements in and connected with the distribution 
of power by alternating electric currents.” J. SwinBuRNE. 
Dated September 4. 

13897. “ Improvements in apparatus for the safe deposit of 
milk and other articles ; for electrically announcing the same, and 
for saving and registering time.” C. E. Kenway and A. Karapra. 
Dated September 4. 


13905. ‘ Improvements in and relating to the welding of metals 
by electricity.” M.W.Drwry. Dated September 4. (Complete.) 
13921. ‘ Improvements in electric lamps.” A. SCHANSCHIEFF. 


Dated September 4. 

13943. ‘ Improvements in power conduits for tramways or rail- 
ways and in electrical connections therefor.” C. T. B. Brain. 
Dated September 4. _ 

13987. ‘ An electricity counter.” 
and G. Ricnarp. Dated September 5. 

14050. “An improvement in electrical cut-outs.” SremEns 
Bros. anp Co., Lrp. (Communicated by Siemens and Halske, 
Germany.) Dated September 6. 

14054. “ Improvements relating to apparatus for converting 
alternating electric currents into continuous currents.” W. 8S. 
Ricuarps and G. B. James. Dated September 6. 


J. Ricuarp, F. RicHarp, 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1889. 


10082. ‘‘ Improvements in insulating bases for electric switches, 
fuse blocks, ceiling plates, and the like.” G. BinswanaGEr. 
Dated June 20. 8d. The inventor provides china bases with pro 
jecting walls vertically disposed on the front, top, or outer 
surface of said bases, and forms these vertical walls with perfora- 
tions or holes through which the metal screws are passed for 
securing the metal conductor. 5 claims. 


11046. ‘ Improvements in cores for electrical apparatus and 
the method of forming the same.” W. P. THompson. (Commu- 
nicated from abroad by The Westinghouse Electric Company, of 
America.) Dated July 9. 8d. Consists in first stamping from 
sheets of suitable magnetisable material such as soft iron, plates 
of the required size and form from which to build up the core ; 
then subjecting the plates to an annealing process which is carried 
to such an extent that a thin film of oxide is formed over their 
entire surfaces, and over, also, the burrs or rough edges produced 
by the stamping process ; and afterwards building up the core by 
placing such plates side by side. 4 claims. 


11242. “ Improvements in dynamo-electric, magneto-electric, 
and electro-dynamic machines.” Siemens Brorners & Co., 
Liurrep. (Communicated from abroad by the firm of. Siemens 
and Halske, of Berlin.) Dated July 12. 11d. Relates to im- 
provements in dynamo-electric, magneto-electric, and electro- 
dynamic machines, such as were described in the specification to 
patent No. 1447, of 1881, wherein a continuous current was pro- 
duced by separate electrical impulses generated immediately after 
one another at different parts of the machine, that is to say, in 
different magnetic fields, the number of rotating bobbins in the 
form of solenoids being different from that of the magnetic fields, 
so that the former did not all pass the latter simultaneous, but at 
successive intervals. The present improvements relate to a 
modified form of the bobbins (which formerly were made as sole- 
noids), wherein these are made of a zig-zag form with radial active 
and circular inactive parts. 2 claims. 


11296. “ Improvements in: appliances for setting up or taking 
down electric incandescent lamps.” The Honourable H. Dupizy 
Ryprr and H. E. Dorson. Dated July 13. 8d. In order to 
enable an attendant to so place the stem of an electric incan- 
descent lamp into the socket which is to hold it without’ the 
attendant having to get into. close proximity to the socket, the 
inventor provides a holder within which the glass of the lamp can 
be held and be retained by friction to some extent from turning 
therein. 3 claims. 


11332. “Animproved material for the construction of bearing 
surfaces specially applicable to the brushes and commutators of 
dynamo-electro machines.” K.W.Hexpers. Dated July 15. 8d. 
Relates to the manufacture of a new material for rubbing or bear- 
ei surfaces composed of a mixture of carbon and mica or steatite. 
2 claims. 


11501. ‘Improvements in the construction of electric fuzes 
and detonators, and in the method of and appliances employed for 
manufacturing the same.” P. Warp and E.M. Grecory. Dated 
July 18. 8d. Has for its object to provide a means of more 
completely protecting the fuzes from the yao pm influence of 
3 claims. 
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14342. “Improvements in or relating to accumulators or 
secondary batteries for use in lighting railway carriages and other 
conveyances by electricity.” J.C. Mewsurn. (A communica- 
tion from abroad by La Société Anonyme pour le Travail Elec- 
trique des Métaux, of Paris.) Dated September 11. 8d. Relates 
essentially to:—1. A trough lined with a vessel of insulating 
material, and hermetically closed. 2. Accumulator plates having 
a special appendage either for individual grouping of plate to 
plate of the same category, or for the grouping of apparatus to 
apparatus. 1 claim. 


14656. ‘“ Improvements in electric glow lamps.” A. BERN- 
stEIn. Dated September 17. 6d. The current is conveyed from 
two platinum wires which are sealed into the glass bulb. From 
the platinum wires the current passes to the carbon by means of 
stout conducting wires, which are generally made of nickel. 
These conductors are bent in such a manner as to almost approach 
each other at a given point, and they are held rigidly apart by 
means of a glass or other insulating piece at their lower end, near 
to the point at which the conducting wires are attached to the 
platinum wires. A part of one of the conducting wires is ham- 
mered out flat, and thereby forms a spring, which has the ten- 
dency to produce a contact between the conducting wires at their 
bent portion. The conducting wires are held rigidly apart at their 
two extreme ends, first by means of the glass insulating piece, 
and, secondly, by means of the carbon rod, as long as the latter is 
intact. If, however, by the action of the current the carbon 
should be destroyed, then the conducting wire, which is flattened 
out as a spring, will follow its tension and produce an automatic 
short-circuit by placing the conducting wires in contact. 2 
claims. 


17762. “Improvements in electrical switches.” F. L. Rawson 
and W. Wuitr. Dated November 7. 6d. The inventors enclose 
an electrical switch of any suitable form in a case of metal or 
other watertight material having stuffing boxes in its sides, 
through which pass.the insulated conductors to the switch 
terminals. The top ofthe case is conveniently formed as a cover, 
which screws on to the lower part with a face and groove for 
packing to render the joint water or gas tight; in the centre of 
this cover is a stuffing box through which passes the handle 
spindle. This handle spindle has the handle attached to it out- 
side the cover stuffing box and inside it is formed so as to engage 
with the switch contact arm* through an insulating piece when 
the cover is in place; but this coupling is free and is arranged so 
that the cover with the handle spindle and handle is quite free to 
be taken off without interfering with the switch contact arm. 
1 claim. 


18897. “An improved quick-make and quick-break switch for 
electrical purposes.” J.G@.S.Cunninaton. Dated November 25. 
6d. Consists of a lever and spring, which in the first part of their 
movement are acted upon or controlled by the handle of the switch. 
In the remainder of their movement the spring acts on the lever 
to which one end is attached and draws the lever forward inde- 
pendently of the handle of the switch. 3 claims. 


19129. “Improvements in electric dry batteries.” C. R. 
Bonne. (Communicated from abroad by H. Meinecke, the 
younger, of Breslau.) Dated November 28. 4d. Consists in 
saturating the carbon electrode in sulphate or nitrate of silver, 
and in bringing it in contact with sal-ammoniac or with other 
liquid or substance saturated with liquid in order to form chloride 
of silver, which..is deposited in finely disintegrated particles on 
the carbon. 1 claim. 


THE POSTMEN’S STRIKE. 


CONCEIVED in frenzy, characterised by indecision and © 


terror, and carried out in anything buta spirit of general 
unanimity, the postmen’s strike appears, for the time 
being, to have drifted into the leeway of current topics. 
The variety and chameleon-like changes in these latter- 
day struggles between capital and labour are, doubtless, 
responsible for the little notice taken of the terrible 
position to which the unwise and unhappy postmen 
now find themselves reduced ; but we are glad to note 
that the subject has not been altogether lost sight of by 
the Press, close upon 400 men are realising now all the 
terrible disadvantages and misery of an unsuccessful 
strike, their position rendered all the more gloomy from 
the fact that they are reduced to a much lower level 
than that touched by artisans and tradesmen who adopt 
similar courses in fighting for the cause of labour. 
When the working man strikes, which he does 
almost invariably as a matter of business and not of 
sentiment, there is no avenging angel of monopoly to 
bolt the door for ever in his face, and to enact a decree 
of commercial banishment against him, Hard as the 


fight may be, bitter as recriminations oftimes are, | 


yet the character and manhood of the individual are, 
generally speaking, in no way involved, amd on the 
settlement, successfully or unsuccessfully, of differences 
between master and man, the old faces and the old 
hands “go in,” and if’there is not exactly joy in the 
manager’s office, at all events, there is no desire to 
indulge in reprisals ; and this is as it should be. 

Another most important feature is that the tradesman 
or artisan need not tie himself to any one shop, 
factory town, or district. His passport is his tool-bag, 
and his ability as a workman is a certificate which will 
carry him round the whole wide world. 

He makes light often of the fact that he has been a 
decade, or, perhaps, two, with some respected master. 
His departure from the old bench means no loss of pay 
or social position. It may be the result of circum- 
stances over which neither he nor his employer has any 
control ; besides, few good men remain idle long. 
The master, indeed, may pay him off through slackness 
of trade or through the closing of contracts. But it 
may be that the next influx of work will find him back 
at his bench, if he has not “gone in” elsewhere. 
Some men, indeed, do not care for permanent situa- 
tions. : 

As much is to be learned by travelling, so will 
intelligent men often find a means of coming to the 
front in their callings through the experience begotten 
of a discreet course of changes from shop to shop or 
from factory to factory. 

We mention such matters to show thatto the workmen 
a strike—particularly a local one—is notsuch a hopeless 
and heart-sickening ordeal as that through which the 
postmen who went on strike are now so unhappily 
going. Many will say that these things were surely 
palpable to the postmen, or ought to have been made 
known to them, when they talked of striking. We 
fear that they were not overburdened with good advice 
at any stage of their proceedings, and it is best to 
consider these things as they were and are rather than 
as they should have been. 

As the post office system generally is a huge govern- 
ment monopoly, no such resources as are available to 
the “ working man” fall to the lot of the postman or 
the letter sorter. It is surprising that the Postmen’s 
Union should have lost sight of this tremendous fact— 
a fact which, we are quite sure, inspired the utterances 
of the Postmaster-General when he spoke of the 
danger that extreme action would engender to the men 
themselves. Hand in hand with the question of 
general monopoly goes that of the character of the 
individual. The action of the 400 strikers .may 
officially be held to have affected and even tarnished 
their characters. Here we realise fully the effect and 
power of officialism on the individual. Though few 
will approve of the postmen’s strike, we doubt if they 
will say that these unfortunate men are any the less 
manly, honest, and honourable than before. Indeed, 
we feel that the impulse of their hearts outdid the 
wisdom of their heads, or that their frenzied zeal over- 
came their discretion. The eulogies passed on those 
who showed their “ devotion ” to the department may 
be considered as of little value. We refer now to the 
men at the General Post office, of whom the Postmaster- 
General spoke in terms of almost unqualified praise. 
These “devoted,” heartless. creatures had all along 
acted as decoys to their less sophisticated comrades— 
they were the enthusiastic men, the street paraders, the 
hooters and groaners and those most noisy in calling 
out “ Strike! strike!” at their public meetings. The 
district men, who comprise almost the entire body of 
strikers, beguiled by such will-o’-the wisp demonstra- 
tions, have now to bear their own sins as well as those 
of the “ devoted” band. The encomiums of the Post- 
master-General will not go far to ease the stings of 
conscience in their loyal hearts; but, possibly, they 
may have sacrificed even conscience at the altar of 
“ devotion.” 

For such men few will feel any pity, and it is not too 
much to say that a large measure of responsibility 
attaches to their wicked and unmanly conduct. 

Taking all these circumstances into consideration, it 


THE TELEGRAPHIC JOURNAL AND 


SEPTEMBER 19, 1890.] 


ELECTRICAL REVIEW. 351 


is not surprising that great disappointment was ex- 
pressed on the publication, some weeks ago, of the 
correspondence between the Postmaster-General and an 
ex-M.P. on the subject of the re-instatement of the 
erring and wretched postmen. <A few of the younger, 
the Pogtmaster-General pointedly said, would be re- 
instated, subject to certain conditions—and such condi- 
tions. The older men were to have no mercy. Their 
shortcomings, we gather, and those, probably, of the 
* loyal” section, would be. concentrated within them- 
selves, and they would be punished with the utmost 
severity. This appears worthy of bracketing with the 
severest samples of Roman Jaw—ancient and effete. 
Disappointment .became greatly accentuated when 
reports appeared last week of the continuance of what 
a contemporary called a career of “ vengeance,” and the 
dismissal of merely suspected men— postmen and 
sorters. 

The reinstatement of the whole of the already 
severely punished men would not be regarded by 
civilised persons as any sign of weakness and indecision 
in the administration of the General Post Office. That 
argument is sometimes applied to savages, but never to 
any race of intelligent and thoughtful people ; therefore 
the Postmaster-General has no need to apprehend any 
misunderstanding on that score from futurity. We 
mention this as it is put forward as a reason for making 
such a great number of examples. There will be no 
more strikes in St. Martin’s-le-Grand, we feel very sure. 
The Postmaster’s argument is best met by reminding 
him that each case should be settled on its own merits, 
and his anxiety with regard to the future may be left 
to the future. Futurity will look after itself, and will 
be none the worse fora noble example, and one in 
accord with philanthropic sentiments many times ex- 
pressed. The objection that there are no vacancies 
is one that will not hold water, as we heard months 
ago from a reliable source that the service is greatly 
under-manned, both in town and in country. 

The Postmaster-General has drawn comparisons 

between the methods of controlling men in the 
General Post Office and those generally adopted by 
employers of labour, but no employer of labour pos- 
sesses the autocracy of a Postmaster-General. No 
employer of labour could work the social ruin of 400 
men because they had participated in a strike, but, 
strangely enough, a Government monopoly renders this 
method of commercial excommunication, with its 
terrible consequences, comparatively easy of fulfilment. 
Without going into commercial comparisons which 
-might not altogether redound to the credit of the 
post office, we can still lay a plea for the exercise of 
that unstrained mercy which “ droppeth as the gentle 
rain from heaven,” and we trust it will be taken up 
throughout the country. 

There are those connected with the administration of 
the General Post Office who, judged by their platform 
orations and their recent careers’are inspired by high 
Christian sentiments towards all ranks and conditions 
of men. They. have advised their hearers again and 
again to forgive “even unto seventy times seven.” 
These gentlemen are surely qualified in the fullest 
degree to urge the Postmaster-General to display 
largely those grand and divine qualities which go to 
build up the public and private reputation of a noble- 
minded English gentleman. No one is more powerful 
on such subjects than that courtly and soldierly-looking 
gentleman, the Secretary to the Post Office, and we 
cannot believe that he would not practice what he has 
so often and so ably preached. He has now a splendid 
opportunity of reaping a harvest of heartfelt gratitude. 

The Postal Jubilee glory of 1890 will be all the 
brighter if that “ quality of mercy” of which the im- 
mortal Bard of Avon has pealed forth such glorious 
and sublime harmony to the heart and mind, is ob- 
served now fully and compassionately to the heart- 
wrung and sorrow-stricken men who have already 
received a terrible lesson, and whose thoughtless 
actions have plunged happy homes and loving wives 
and relations into an abyss of misery and cruel desti- 
tution. 


CORRESPONDENCE. 


Fire Risk Rules. 


I have read with great interest your different articles in 
the REVIEW re Fire Insurance Rules, and I can testify as 
to the arbitrary measures sometimes resorted to, which 
makes it every day more apparent that one solid and 
sound rule should be adopted and rigorously kept by 
all contractors ; an illustration follows why this should 
be so. 

A little time ago I made out an estimate and specified 
for a certain class of cables which would be guaranteed 
to have an insulation resistance of 600 megohms per 
mile, Having previously used a large quantity of this 
said cable, I knew its good quality ; nevertheless, after 
my estimate had been accepted, my client wished that 
all the materials should be inspected and passed by a 
certain well-known fire insurance office. Of course, 
I gladly consented, never dreaming of the amount of 
trouble and expense this meant. Their inspector said 
nothing but Silvertown cables would do, and con- 
demned almost everything that was shown. 

Now, every man is guided by his own sense, and all 
these articles had passed on an installation not insured 
by the said office, and received a splendid report. 

My complaint is this : after a contractor has given a 
price, not necessarily a low one, and then finds that the 
fire office requires material so much higher in price, 
the only thing he can do is to go to his client and tell 
him or her the price will be so much more than you 
expected, owing to this interference ; in nine cases out 
of ten they would think otherwise, and throw over the 
whole thing, saying you give a price and cannot keep 
it. My question is, Why ? 

A. J. Howes. 

September 15th, 1890. 


Elmore Copper Company. 


I should esteem it a great favour if you would kindly 
answer the following enquiries in your next issue, Do 
you know anything about the commercial value of 
Elmore’s process for manufacturing tubes, wires, &c.? 
Is the company doing any business, and are their 
articles likely to be adopted and the business to be a 
success ? 

Thanking you in advance for any information, I en- 
close my card and remain 


A Young Electriciau. 
September 12th, 1890. 


[The process seems to be a valuable one for tubes, 
cylinders, &c., but we see no advantage over other un- 
patentable processes for producing high conductivity 
wire. It is impossible to say what the company is 
doing other than putting down plant and floating 
sub-companies, the business should be a success, but 
is probably much over-capitalised.— Eps. ELEC. REV. | 


Permanent Magnets. 


The article published in your last issue on above 
subject involves considerable misapprehension. I beg 
to submit a few facts on this matter. 

The so-called French steels of Clemandot and 
Marchal are methods of treating magnet steel of any 
make. M. Clemandot’s is by great compression and 
subsequent magnetising, without any hardening. Under 
this process, my steel and others gives similar results. 

Marchal is a small but skilful magnet maker, who is 
using English steel supplied by the successor in my 
French business. This gentleman is now in Sheffield, 
and tells me he has his own system, both as to the 
solution employed and the means of regulating the 
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heat of the steel. He also considers Clemandot’s 
process worthless. 

The only French steel I have found employed in 
instrument work at Paris is that known as “ Alevard,” 
which firm also supply finished magnets. 

About ten years since I introduced my quality in 
France, and found no difficulty in competing with the 
Alevard, as mine was both more easily worked and 
more powerful magnetically. The same authority 
informs me that, after M. Charrier’s decease, the 
Alevard mark has been irregular, and though some- 
times as good as any, is also at times inferior. 

I supplied several of the principal consumers at Paris 
for years, and since ceding my trade there the same 
customers have continued to use English steel from my 
successor. 

There are several. magnet steels made here now, 
which give passable results, but a great deal depends 
on the manipulation of the steel, viz., obtaining the 
best heat and controlling it, unless the heated magnets 
are brought in contact with the water at exactly the 
same temperature there will be great variation in 
the induction.. A. recent case occurred where 24 
times the induction was obtained when the steel was 
treated in a better way, and from this cause delicate 
experiments such as those detailed in the article may 
be largely invalidated. 

As scientific men are supposed not to know much 
about magnetism, it can scarcely be expected that mere 
steel makers should either. It is surely the province 
of electricians and chémists to tell us what is wanted, 
and then it will be our function to produce it. 

We have no means of conducting delicate electro- 
magnetic experiments, but must look at it asa matter 
of the compositions of the material. We employ 
certain constituents which have been varied in pro- 
portion, and have had considerable expense in 
analyses and test magnets, with the result that what 
one consumer says is excellent another reports worth- 
less ; for instance, one of the marks comes out badly 
in the experiments of the article, which my friend 
from Paris says is excellent, steel, if properly handled, 
and that Marchal would make it come out first class. 
If electricians are not satisfied with the’ magnet steels 
as now supplied, let them formulate the composition of 
a perfect material ‘for the purpose, so that we ay 
know what to produce. 

There is nothing said in the article as to the chemistry 
of the steels; but that is the manufacturer’s point of 
view. 

As to English magnet steel having deteriorated, there 
is, practically, only one French magnet steel, which is 
certainly not superior, if equal, to several produced 
here. 

I may add that good magnet aha are produced in 
Styria and Germany ; but as those are not alluded’ to 
in-the article, need not be further noticed. 

G. P. Wall. 

September 15th, 1890. ae? 


An Answer of Thanks. 


Many thanks for your leading article on my labours. 
You have declared your adhesion to the main point— 
“that there is only one kind of electricity.” For this 
adhesion to my theory of electricity I have sincerely to 
thank you, but in doing so, you must excuse me for 
doing my duty toward another party.’ By God’s kind 
hand I had a pious mother, who taught me from my 
earliest days to put my trust in God and His promises, 
one of which is, “Commit thy works unto the Lord 
and thy thoughts shall be established ” (Prov. xvi., 3) ; 
another is, “ Trust in the Lord with all thine heart and 
lean not unto thine own understanding ; In all thy 
ways acknowledge Him and He will direct thy paths 
(Prov. iii., 5). I trusted in these promises and God has 
graciously fulfilled them in my case. He has made 
you the instrument of giving me the opportunity of 
thanking Him publicly for the gracious fulfilment of 
His promise. In making this public declaration of 


religious principle in your columns, I am well aware 
that by doing so I will arouse a spirit of opposition in 
the minds of some who will assert that your journal is 
devoted to the promotion of science and not reli- 
gion.. I would therefore shut their mouths by 
pointing out that we now live in.very excep- 
tional times. In my young days’ no . journal 
devoted to politics and secular matters would admit 
into its columns religious subjects, but now all this is 
changed ; the secular press is now full of articles bear- 
ing on religious subjects, so much so, that some have 
asserted “that the press has taken the place of the 
pulpit ;” but alas, the great body of the semi-religious 
articles in the secular press are against true religion, 
and either openly or disguisedly favour superstition in 
one form or another. Now the main object of your 
journal is the promotion of the science of electricity, 
and one of the forms in which we see electricity is that 
of light. Now, concerning the origin of light, we have 
the clearest possible statement in the Bible : “God said 
‘Let there be light, and there was light’” (Gen. i., 3). 
Herein we have the positive information that light and 
consequently electricity came into existence instanta- 
neously ; they were created by the command of. God. 
It is a distinct intimation that they did not come by 
the God-defying dogma of evolution. This is a grand — 
subject. I hope all the electricians who read this will 
in the future, by their words and writings, keep un- 
sullied this God-given foundation of. the science of 
electricity. I now turn to the secular part of the sub- 
ject, as you have given your adhesion to the main 
point, “ that there is only. one kind of. electricity,” and 
consequently that there is no foundation in fact for 
Faraday’s assertion that there are two electricities or 
powers. I defer, for the present, noticing your remarks 
wherein you differ from me concerning the results of 
some of my experiments, as I am at present preparing 
to make some new experiments which I have reason 
to believe will throw still more light on the subject. — 


*s3 James Johnstone. - 
September 16th, 1890. 2 


~The Electric Light at Bath. 


i your issue of September 5th, I noticed in the form 
of a leaderette, extracts from a letter written by 
Charles Powell, who I conclude imposed upon you by 
stating that he « recently had a run down to Bath,” eri 
that he “met the police going to the station to report 
lamps out and went in with them,” &c. These state- 
ments are utterly untrue, as this person, instead of 
being the impartial looker-on that he would have you 
suppose, was actually in my employ: at the time he pro- 
fesses to have visited the Bath Central Station, and 
working in the engine-room as driver of one of the 
engines, and: was summarily discharged by me for 
savagely assaulting the second engineer, who had 
upbraided him for his negligence, which resulted ina 
breakdown and temporary ‘extinguishment of .the 
lights. Your contemporaries, the Hlectrician and the 
Electrical . Engineer, have been imposed upon by the 
same person and published similar information, but, 
unlike yourselves, the Hlectrician had the fairness to 
give the name of their informant, and, had it not 
been for their very properly doing this, I should have 
been unable to expose the low cunning of this man, 
who when leaving here intimated to my staff that he 
would have his revenge for being dismissed, hence 
his communications to the technical press. I regret 
that you should have published as apparently facts, 
the statements of a discharged employe who japEaee 
to be as unscrupulous as he is vindictive. 

H. 8. Massingham. . 

September 16th, 1890. 


[We are pleased to insert Mr. Massingham’s letter, - 
but his ideas of fairness are peculiar. It is not generally 
considered etiquette in journalism to give the names 
of those who supply information, and there was nothing 
to show that the news sent- to us was in any way 
erroneous.—EDS. ELEC. REV. | 
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RAILWAY ACCIDENTS FOR THE 
YEAR 1889. 


THE Board of Trade Report on the above subject for 
the past year shows the total number killed in the work- 
ing of railways to have been 1,076, and the number 
injured, 4,836. Of these 183 persons killed and 1,829 
persons injured were passengers, but only 88 were 
killed and 1,076 injured in consequence of accidents to, 
or collisions between, trains. The deaths of the re- 
maining 95 passengers, and the injuries to 813, were 
due to a variety of other causes, and especially to want 
of caution on the part of the individuals themselves. 
The casualties for the year have been greatly 
heightened by the Armagh accident, which, it will be 
remembered, resulted in the death of 80 and injury to 
262 children and others. Deducting this 80 killed, we 
have a result of 8 passengers who lost their lives from 
causes beyond their own control during the period, as 
compared with 11 for the previous year, and 25 for 
1887. Making a like reduction with respect to the 
_injured, the result is not, however, so favourable, for it 
leaves us with a comparison of 744 injured for 1889, as 
against 594 for 1888, and 538 for1887. One is naturally 
‘inclined to make exceptions of heavy casualties such as 
the Armagh collision, the Tay Bridge disaster, &c., 
although, in point of fact, it is not quite a logical way of 
_ handling the results dealt with and considered year by 
year. Casting aside the exception, and looking simply 
at the year’s result, we find that although there has been 
an increase of passenger journeys over those of 1888 
to the extent of 2,683,909, the proportion of killed 
and injured to the number carried, exclusive in either 
case of season ticket holders, is brought down to 
figures very closely approximating to those of the 
Tay Bridge year. The result, on the whole, is not 
congratulatory, and we can only express a hope that 
future returns may not be marred by more of those 
heavy disasters, which cause a thrill to pass through 
the nation, for some years to come. 
In reviewing the report, we have chiefly to deal with 


. passengers and 1 servant. 


those portions wherein electrical apparatus plays a 
part, or where, had it been in use, it might have proved 


of service in averting disaster. 


Collisions between engines and trains following one 
another on the same line of rails, excepting at junc- 
tions, stations, or sidings, have, during the year, been 
productive of but one case, resulting in injury to 13 
This was due to a signal- 
man omitting to signal for permission to admit a 
passenger train into a section in which was standing 
another train at the time. A heavy fog prevailed, but 
that in no way authorised the signalman sending the 
train into the section against the electrical signals. In 
this case, had the outdoor signals been interlocked 
with the electrical signals, the probability is that the 
train would have been held at the stop signal, and the 
collision avoided. 

Collisions at junctions amount to four. 88 pas- 
sengers and 6 servants were injured. The most serious 
of these was that on the Lancashire and Yorkshire, on 
the 7th December ; and that on the London, Chatham 
and Dover, on the 14th November. All of these acci- 
dents are said to be the result of want of care or 
judgment on the part of drivers or signalmen, and it 
would appear that the only way of avoiding them is to 
insist upon the preservation of a given space between all 
moving trains, or by making it obligatory upon every 
driver to bring his train to a dead stop before entering 
a junction. With the heavy traffic which now has to 
be dealt with at many important junctions, and the 
necessity of bringing forward trains for conniéctith ‘as 
readily as possible, we quite see and appreciate ‘the 
difficulties which beset the question ; but still, we feel 
that improvements are yet to be made, probably by 
extending the distance of distant signals, so as to give 
earlier intimation to drivers when they are Bae la ia to 
stop. 

Collisions within fixed signals at stations or sidings 
resulted in enquiries into 25 cases, in which seven 


‘passengers and one servant were killed, and 143 pas- 


sengers and 20 servants injured. Nine of these were 
Fe, B 
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mainly due to mistakes in block working, arising from 
forgetfulness or want of care, three to mistakes of 
pointsmen, 11 mainly to want of care of engine drivers, 
one to foggy weather, two to want of proper inter- 
locking, two to want of brake power, and two to want 
of block working. 

The want of block apparatus will, no doubt, now be 
supplied—if not under the recommendation of the 
inspecting officer, it will under the recent powers con- 
ferred upon the Board of Trade. 

There were two collisions between engines and trains 
meeting from opposite directions, by which 24 pas- 
sengers were injured. One was due to the engine 
driver running against the signal, and the other to the 
mistake of a signal porter. 

The foregoing are the main points which affect, or 
are affected, by the electrical branch of the railway 
service. The time has:now come when the employ- 
ment of a block system, together with that of an inter- 
locking system for points and signals is about to be 
enforced. Ina short time all passenger lines will be 
thus equipped. It is not many years since pioneers 
were fighting for the introduction of either. Slowly 
the antipathies of the old school have been worn away ; 
in many instances by arguments of so forcible a cha- 
racter as to no longer admit of obstruction. To the 
larger, more important, and more experienced com- 
panies of England and Scotland, the demands of the 
Board of Trade under their recent powers means, 
perhaps, little more than a confirmation of what they 
have done—as showing they were wise in, of their 
own will, doing that which, had they left it undone, 
must now have been performed under the orders of an 
Act of Parliament.. Yet we cannot help thinking— 
indeed, it is not a question of doubt with us at all—that 
what is now being done is, although a very important 
part, still only a part of what has to be done to render 
railway working more secure. It has been our province 
more than once to point out that railway train working 
is dependent upon a double action—first, that of the 
electric signals, and then that of the line signals. The 
driver is governed by the latter. The signalman who 
works them is governed by the electrical signals. 
With but few exceptions, the one is completely dis- 
associated from the other. The devices adopted are 
made as evident as possible, but still they have to be 
interpreted. The signalman has to obtain the electric 
signal, and to convey it by his mechanical signals to 
the engine driver. 

It is quite possible to lock the one with the other. 
It has been done, and is in daily use. It would pro- 
bably have been too great a revolution to have asked 
for its application to all block signals ; but as there can 
be no question of its great advantage, it is to be some- 
what regretted that an extended use of it has not been 
advocated, especially upon busy parts of the various 
systems. Doubtless the time will come for its adoption. 
Although originally greatly opposed, the block has now 
become as much a part and portion of our railway 
system as the rails upon which the traffic is carried. 
We feel that it cannot be a great while before the pro- 
priety of coupling together those two important 


adjuncts which now form the controlling agent for the 
regulation of the traffic makes itself as apparent and as 
necessary to the managemeut of the different important 
companies as did the earlier adoption of the block. 
Where this is done, we shall look for a considerable 
reduction in railway casualties. 


M. RECHNIEWSKI, in a paper read 
before the International Society of 
Electricians, deals with the heating 
of dynamos, and thinks that the “ maximum tempe- 
rature which can safely be admitted for the armature 
is about 70°, say about 40° to 50° above the temperature 
of the surrounding air. At this point insulating 
material stands well, and the effect of increased 
resistance of the copper is little noticeable.” We are 
dealing with the same subject on another page, and it 
will be observed that, as regards the maximum tempe- 
rature permissible, M. Rechniewski’s views and our 
own practically coincide. 


Heating of 
Dynamos. 


IN proceeding to consider the output 
M. Rechniewski points out that the 


Output of Dyamos, 


_ rise of temperature due to hysteresis is similar in 


machines in which the armatures have the same peri- 
pheral velocity, provided all the linear dimensions are 
proportionally increased or diminished. He concludes 
that a machine having its linear dimensions increased 
n times, will give an output n’ times that of the 
smaller one if it is to attain in continuous running the 
same temperature. The means of eliminating Foucault 
currents, fully described in “A Synthetic Study of 
Dynamo Machines” some time since, also come in for 
a share of the author’s attention. 


THE general feeling with reference 
to the fight between the electric tram- 
way and the telephone companies, as 
to which party is to arrange matters so that the tele- 
phone circuits are to remain undisturbed by possible 
leakage from the electric tramways is, that the tele- 
phone companies must give way. These companies 
practically claim, as first comers, the sole use of the 
earth, and argue that the disturbance to which their cir- 
cuits are liable from strong currents should be obviated 
by the tramway companies insulating their lines in 
such a way that there should be no leakage. In a 
recent decision by Chancellor Gibson, with reference — 
to a dispute in Knoxville, America, the Chancellor 
argued that, “ If the contention that no company using 
a strong current, can lawfully use the earth for a return 
current without the telephone company’s leave, be 
correct, then no electric company can ever use the 
underground on which Knoxville is built without the 
consent of the telephone company. It makes no differ- 
ence what grand discoveries and inventions in the use 
of electricity may be made. Coal, wood, gas, steam 
and animal power may all be superseded by electrical 
devices, machines may be invented to heat and light 
all of our homes, do all of our cooking, propel all of 
our vehicles and machinery, and all or a large part of 
this electricity may be drawn from the earth, or it may 
be drawn from the air, and yet Knoxville and her 


Electric Tramways 
and Telephones, 
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people are to be denied all of these wonderful benefits 
for all the ages to come, if they, either through the 
earth or through the air, in any way cripple or injure 
the feeble current of the telephone company, unless 
the telephone company gives or sells its consent.” 


PROVIDED there were no means of 
curing the evil effects of the tramway 
currents, the contention of the tele- 
phone company would appear a good one, as the value 
-of their system to the citizens may be just as great 
as that of an electric tramway, and, under such 
circumstances, the Chancellor’s remarks would be 
hardly to the point. Again, the question may be, 
whether a monopoly was really granted to thé 
company, it being unforeseen at the time that any 
other industry wouldspring up that would interfere with 
the existing system of telephones; if the monopoly 
were granted, then no matter how.hardly it may press 
upon new comers this monopoly can hardly be repu- 
diated without breach of contract, and though it should 
not be allowed to stay all further progress, it ought to 
be recognised by some compensation being given. The 
mere fact that it would cost the tramway company 
more than the telephone company to cure the evil is 
hardly a conclusive argument for forcing the telephone 
company to give. way, though no doubt the latter is 


The Right of 
Monopoly. 


carrying out a dog-in-the-manger policy by taking up - 


’ the course it is. 


° 


THE argument that all the tele- 
phone companies have to do is to 
duplicate their wires may appear a 
very plain one, and it would be so if local 
working only were the order of the day; but 
when the working has to be over trunk lines on to 
other systems, it either means duplicating the trunk 
lines and the circuits of the other systems also, or else 
working with induction coil repeaters at the ends of 
the trunk, which is not conducive to good speaking. 


Duplication of 
Telephone Wires, 


AS regards electric light circuits, 
considerable trouble, we believe, has 
been experienced by the Postal Autho- 
rities from the action of the Ferranti mains of the 
London Electric Supply Corporation. In the event of 
this disturbance not being cured by the Corporation, 
is it to call upon the Department to duplicate their 
wires ? 


The Post Office 
and Electrical 
Disturbances. 


WE should have thought the time 
had gone by for electrical journals to 
describe any particular arc lamp as 
giving more light per horse-power than another. Yet 
we find an esteemed American contemporary seriously 
assuring its readers that, with respect to one design of 
lamp, such is said to be the case. Asa matter of fact, 
for the same current and difference of potentials there 
is produced with similar carbons the same amount of 
light ; and while makers may endeavour to delude 
the public in the manner referred to, technical journals 
ought to be careful that they do not appear to lend 
themselves to the deception. Regarding the makers, 
we never knew one yet who did ‘not claim that his 
lamp, as compared with others, took least power and 
gave the steadiest light. 


The Efficiency 
of Arc Lanaps. 


PROFESSOR SILVANUS THOMPSON’S 
Cantor lectures on “ The Electro-mag- 
net” teem with practical hints. Speak- 
ing of Mitis metal, which is a kind of cast wrought 
iron rendered fluid by the addition of a small per- 
centage of aluminium, Dr. Thompson states that he 
has found this metal far superior to ordinary cast iron, 
and not much inferior to wrought iron. It is well 


Mitis Metal for 
Field Magnets. 


-known that the field magnets of dynamos and motors 


are made to certain forms, mainly to avoid expensive 
forgings on the one hand, or inferior results with cast 
iron on the other. In most cases a compromise is made 
by using good wrought iron for the straight cores, and 
cast iron for the pole pieces, the latter involving diffi- 
cult work if forged out of wrought iron. Mitis metal 
it appears, if easily produced, would bring about 
material deviations from existing types of field mag- 
nets, especially for the cheaper class of dynamos and 
motors. Indeed, a reasonably small difference in per- 
meability may be compensated for by some advan- 
tageous design which could not hitherto be adopted in 
the case of wrought iron; owing to structural diffi- 
culties. Further research in this direction might lead 
to important results from a commercial point of view. 


IT is anticipated that Electric Trac- 
tion will form an important topic of 
discussion during the forthcoming meetings of the 
several American Street Railway Associations. Until 
three years ago these societies not only occupied them- 
selves exclusively with matters concerning horses, 
stables, manure and horse cars, but when the subject 
of electric haulage was mooted the introducers of the 
novel “fad” were looked upon with suspicion and 
scepticism. Times have changed with astonishing 
rapidity. Many of the advocates of the horse have 
been converted to modern ideas, others have dropped 
avowed opposition and are now watching events. None 
can upset the remarkable fact that out of 8,652 miles 
of tramways in the United States, 1,753 miles, or nearly 
20 per cent., are now worked with electric cars. We 
expect, therefore, to hear of many practical results 
from practical men who view the present situation 
entirely from the financial point of view : thus we may 
contrast the utterances of the old-fashioned tramway 
man with those of the modern electrical engineer, and 
draw useful conclusions. : 


Electric Traction. 


A TELEGRAM from Florence under 
the date of September 23rd, announces 
that a fatal accident occurred on the 
electric tramway between that city and Fiesole. The 
cars ran off the track, five persons being killed on the 
spot and 20 others injured. On being informed of the 
occurrence, the King and Queen and the Prince of 
Naples at once gave up the idea of attending the races, 
as had been their intention, and visited the injured. 
Such a fatality reflects seriously upon the tramway 
authorities, and there must have been either ineffi- 
cient driving, badly constructed permanent way, or 
failure of brakes, in all of which cases the blame will 
be attached to the electric system by the timid public. 
This is all the more to be regretted since electric 
traction has been in a fair way of gaining public favour 
in Italy. 


Fatal Electric 
Tram Accident. 


THE TELEGRAPHIC JOURNAL AND 


356 


ELECTRICAL REVIEW. 


[SEPTEMBER 26, 1890. 


A SYNTHETIC STUDY OF DYNAMO 
MACHINES. 


(Continued from page 207.) 


IX.—THE HEATING OF MACHINES (continued). 


AS stated in our last article, the temperature attained 
by the best class of machines, when working in the 
normal atmosphere for which they are designed, seldom 
exceeds 75°.C. On land it is generally under this, and 
the rise of temperature allowed from the start is most 
frequently from 30° to 40° C., which is, of course, 
included in the 75° C. mentioned above, or whatever 
may be the maximum attained. The evil of over- 
heating is not perceived at once, or it may be for a long 
time after.a machine hag been set to work.. The dete- 
rioration of the insulating material is gradual, and 
consists in its eventually “perishing” or becoming 
“rotten” with the continuous heatings to which it is 
subjected. When this condition is reached, it has 
lost all its original tenacity and toughness, and’ has 
become extremely brittle. The paper, calico or fibre 
-has become of a dark ¢olowtr,and the cotton covering of 
the wire has a semi-charred appearance. Although the 
insulation resistance may be as high or higher, in fact, 
than it was originally, the armature is more liable to 
break down when in this state. It is, therefore, of the 
greatest importance to prevent overheating, if it is 
desired to combine long life with high efficiency. 


{** Work in ergs per cubic centimetre. 


Induction per square centimetre. 


Fig. 150. 


We have said that there are three sources of waste— 
first, the energy spent in the conductors due to their 
having some resistance; secondly, the energy expended 
in continually changing the direction of the magnetism 
in the rotating core ; and, thirdly, the energy of feeble 
parasitic, currents generated in both conductors and 
core. The energy dissipated in the armature due to the 
first cause can be calculated from the resistance of the 
winding from brush to brash and the total current 
flowing.’ The loss from the third cause cannot be very 
‘réadily calculated, but may be rendered almost negligible 
by adopting the precautions insisted on in Section VIL., 
dealing with parasitic currents.. The points necessary 
to. be observed in construction, so that these might be 
eliminated as much as possible, were then clearly stated ; 
briefly, the core has to be supported so that no part of 
the supports is subject to inductive’ action, the core has 
to be laminated in planes perpendicular to the direction 
‘of induction, and parallel'to the direction of motion, 
‘and the conductors have to be divided and grouped in 
certain ways in the winding. If these rules are care- 
fully attended to, the loss due to parasitic currents be- 


comes unimportant; not so, however, is the second 
source of loss, which we are about to consider. 

In carrying a piece of iron through a cycle of mag- 
netisation, there is expended in the operation a definite 
amount of energy depending on the induction and on 
the character of the iron. Starting with a piece of iron 
magnetised in one direction, a cycle defines the opera- 
tion by which the induction is reduced to zero, re- 
versed and brought up to the same strength in the 
opposite dirction, again reduced to zero, and finally 
brought up to its first degree of induction. Imagining 
for a moment that every molecule of iron is a small 
magnet, it will be readily perceived that, since the axial 
‘direction of the molecules is governed by the direction - 
of induction, in one complete cycle each molecule must 
rotate once with reference to the mass of which it forms 
a unit. In producing this rotation involved by the 
‘magnetic: cycle, work. is performed either in over- 
coming a kind of frictional résistance, as has been 
hitherto assumed, or in overcoming the magnetic forces 
which the molecular magnets exert upon each other, as 
has been suggested recently by Prof. Ewing. The energy 
expended in carrying annealed soft iron wire through 
cycles such as described, has been carefully determined 
by this experimenter, a curve showing the results being 
given in fig. 150. The induction per square centimetre 
is plotted. as abscisse, and the energy in ergs required 
to carry a cubic centimetre of soft iron through a com- 
plete cycle at different inductions is measured by ordi- 
nates. The resulting curve, A, B, shows that the energy 
increases at a somewhat greater rate than the induc- 
tion. ‘The use of the curve, ©, D, will be seen hereafter. 

In applying these results to the case of a revolving 
armature core, it has been assumed that, in causing the 
molecules to rotate, there is performed the same amount 
of work as given above, although in the former case 
the molecular rotation is caused by varying the 
intensity of magnetisation, carrying it through zero 
and reversing its direction, while, in the case of the 
armature, it is produced by change in direction without 
change in intensity. The assumption seems a fair one, 
though it-must be remembered that the energy required 
is reduced somewhat in the presence of vibration, and 
that consequently the work, in a moving armature core, 
might be expected to be under the amount here given. 
Again, Ewing’s experiments were performed by making 
the changes very slowly, and, in dealing with arma- 
tures, the farther assumption has to be made that the 
work done per cycle is the same, whether the changes 
are slow or rapid.. Some idea of the power wasted 
in reversing the magnetism of the armature may. 
now be obtained. Taking a direct current two- 
pole 300-light machine having a ring core, say, of 
33 centimetres diameter, with an internal opening 
of 23 centimetres and a length of 28 centimetres, the 
same amount of soft iron contained in such a core is, 
allowing for insulation, between the plates, 11,000 cubic 
centimetres. The induction is, say, 17,000, and from 
the curve we get the ergs expended per cycle per cubic 
centimetre as 11,800. The speed of the armature being 


900 revolutions per minute, this gives us 11,000 x 


x 11,800 ergs per second = 195 watts. There would 
probably be expended in heating the armature ‘coils of 
such a machine 780 watts, the heat generated in mag- 
netising and demagnetising the iron ‘core constituting, 
therefore, about 20 per cent. of the total heat generated 
in the armature. In alternating current machines, 
where the number of cycles per second is rather more 
than six times as many, it. will be seen that the work 


expended on changing the direction of the magnetism 


becomes of great importance relatively to the other 
sources of waste. es, 

In this article, we have seen that the amount of heat 
generated in the armature can be calculated with a fair 
degree of accuracy. In our next article, we have to 
determine the amount of cooling surface it is necessary 
to allow in order that the heat generated may be gotrid 
of without exceeding the specified limit of temperature. 


(To be continued.) 
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TELEPHONE INDUCTION COILS. 


IN a recent number of the LHlectrical Engineer (New 
York), a system of telephony devised by Mr. 
T. D. Lockwood is described. ‘The employment of 
closed circuit induction coils in telephony involves 
certain considerations which do not appear at first 
sight. It is, of course, comparatively easy to operate 
electric light transformers by means of reversals 
of the primary current, because, since the secondary 


currents to be evolved need have no special form, 


character, or quality, these reversals may readily be 
produced by using an alternating dynamo as a source 
and by sending its currents unrectified through the 
primary helix. But no such procedure is possible in 


telephony, for the voice currents developed in the 


secondary circuit of the induction coil, which ars to 
traverse the line and reproduce speech at the distant 
station, must, so to speak, be an electrical copy of the 
variations of the sound waves initiating them, and also 
of the sound waves they are to reproduce. Up to the 
present time, however, it has not been found practic- 
able to produce reversals in the primary circuit of 
transmitting telephone induction coils, and in all such 
instruments which have gone into use the change 
which the operation of the transmitter effects in the 
primary circuit is not a reversal of current, and hence 
cannot result in a reversal of magnetism with its 
inherently-consequent zero moment. It is not even a 
succession of absolute cessations and emissions of cur- 
rent, as in the make and break of the Ruhmkorff induc- 
tion coils. The change which is effected by such 
operation is the variation of current strength, tending 
to produce a variation of magnetic intensity in the core, 
which, if produced, results in corresponding magneto- 
electric currents in the secondary helix and line; but 
the magnetism of an iron ring core once magnetised 
does not greatly vary when simple changes only are 
made in the strength of the magnetising current. Thus, 
while it tends to advantage to employ induction coils 
having closed magnetic circuit cores, such a procedure 
demands also a practical method of producing reversals 
in the primary circuit of the induction coil, and it is to 
accomplish the latter object that Mr. Lockwood has 
designed the system we are about to describe. 

~The method employed is illustrated diagrammatically 
in the fig. Here B is a multiple-contact microphone, 
which is placed in the circuit of a battery, 0, in which 
also is serially included*the primary conductor, g, of 
the induction coil, c. ‘This circuit may be termed the 
“local circuit.” The secondary conductor, /, of this 
coil has the same number of convolutions, and is of the 
same sizé wire, and both are, as usual; wound upon a 
cylindrical core, e, of iron wires. 


The induction coil, A, has acontinuous core, /, of soft 
iron, and constituting a closed magnetic circuit. This 
has a primary conductor, 7, the same size and length as 
that employed in the two helices of the first coil, which 
is joined up in circuit with the secondary conductor, h, 
of induction coil, 0, and the closed circuit so constituted 
may be termed the “ intermediate circuit.” Thus alter- 
nating currents generated in conductor, h, inductively 
by changes of current in conductor, g, will be of like 
character with such changes, and will of necessity cir- 
culate in and through the primary conductor, 7, of in- 
duction coil, A. The resistance of the conductors, g 
and hf and 2, is low, being but a fraction of an ohm. 

The secondary conductor, h, of coil A, is of fine wire, 
for the purpose of securing a great many convolations, 
it being required not only to transfer electrical energy 
from the reversals circulating in 7 to the secondary con- 


ductor, /, but to raise the potential. The secondary, /, 
of the induction coil, A, is connected with the wires of 
the main telephone circuit, Z, leading to the distant 
station and telephone receiver. In actual practice Mr. 
Lockwood winds the primary coil in alternate sections, 
spaces being left between each for similar sections of 
the secondary winding. The advantage of this method 
of winding is that the magnetisation is thereby dis- 
tributed uniformly, and is enabled to act equally upon 
all parts of the core. . ants 

It will be observed that the function of the. first in- 
duction coil is to develop alternating currents: in the 
intermediate circuit without raising the potential of 
such currents. If the. potential in this circuit were to 
be raised, it would be necessary to multiply the convo- 
lutions of both the helices included in it, with a conse- 
quent increase in cost, in resistance, and in waste of 
energy. Furthermore, it is of great importance to. keep 
down the resistance of this intermediate circuit, for the 
reason that in telephony self-induction is a potent 
factor in opposing the proper operation of the current, 
and the self-induction of any circuit of which coils or 
helices form a part is mainly dependent upon the 
number of their convolutions. Hence, there is special 
utility in employing a few convolutions of thick wire 
instead of a greater number of convolutions of thinner. 
wire in the intermediate circuit. 

We witnessed some experiments a few years ago with 
coils constructed like transformers, to be used for 
translation purposes from a single wire to a double wire 
system, but the speaking results were extremely poor, 
though the ringing of the call bells-(on the magneto 
principle) was all that could be desired.’ On thé other. 
hand, it was found that when ordinary induction coils 
were used as translators, the speaking was excellent, 
but the magneto bells would not ring. Mr. Lockwood’s 
method seems well.adapted to make both speaking and 
ringing good, but the use of. two induction coils would 
appear likely to involve a loss of power, and it seems 
open to doubt whether any directly beneficial result is 
practically found to result from the new arrangement. 
We observe that the Hlectrical Engineer is: silent: with 
reference to the practical working of this method. ’ 


BRITISH ASSOCIATION FOR THE ADVANCE: 
_ MENT OF SCIENCE.—LEEDS, 1890. _ 


ON THE SPECIFIC RESISTANCE OF COPPER.. 
By T. €. Frrzpatric.. ALY aad ¢ 


(Read in Section A, September 9th, 1890, in conjunction with the 
report of the Committee on Electrical Standards.) 


Aut the values given in tables for the specific resistance of the 
metals are directly or indirectly obtained from the values given 
by Matthiessen in his series of papers published in the “ Transac- 
tions of the Royal Society ” for the years 1860—1864, and in the 
reports of the British Association for the same’ years. 
In the “Transactions ”* for the year 1860 is a paper by Mat- 
thiessen on the conductivity of pure copper and on the effects 
of impurities. No alloy of copper has as high a conductivity 
as the pure metal. His results are expressed in terms of the 
conductivity of a hard-drawn silver wire (100 at 0°). He gives 
the following values for samples of copper carefully prepared by 


himself :— 
33) sae A oe | Giving a mean value 
(3) 9302 ” 18-4° [ of 93°08 at 189° 
(4) 92°76 19°3° | as the conductivity 
(5) 92-99 2 173° J of pure copper. 


Numbers are given showing the effect. on the conductivity of 
small quantities of oxide, and he states that he found it necessary 
to pass hydrogen through the molten metal for some time for 
entire reduction. In the “ Transactions”’ for 1862 Dr. Matthiessen 
has a paper on the influence of temperature on the conductivity of 
metals., He again expresses his results in terms of a hard-drawn 
silver wire. 

On page 8 will be found the results of his experiments on copper : 
the lowest temperature at which measurements were made was 
12° or 16°; he there shows how the results for pure copper’ mea- 
sured at 18° may be reduced to 0° C..; but no measurement was 
actually made at 0° for any of the metals experimented with. 


* « Phil. Trans.,” 1860, p. 85. 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


358 


[SEPTEMBER 26, 1890. 


nn EEE 


He expresses the influence of temperature on a hard-drawn 
copper wire; the mean result of a number of determinations by the 
equation 

A = 100 — *88701 t + 0009009 # 


where 100 is the conductivity of copper at 0° C., so that a hard- 
drawn silver and copper wire have the same conductivity at 0° C. 

The values obtained by comparison with a hard-drawn ‘silver 
wire are then largely the source of the tables of specific resist- 
ances ; butat the end of his appendix to the report of the Elec- 
trical Standards Committee for 1864, Matthiessen gives values for 
hard-drawn silver and copper wires in terms of the new B.A. unit; 
expressed as the resistance of a wire one metre long, weighing 
one gramme. 

These values are :— 


Copper "1469 
Silver "1682 


The same table of values is given in the Philosophical Magazine 
for 1865, where also is given a table of specific resistances for 
wires 1 metre long and 1 millimetre diameter expressed in terms 
of the B.A. units, calculated from the value of the known con- 
ducting power of the gold-silver alloy in terms of hard-drawn 
silver, and also in terms of the B.A. unit. 

The values thus obtained do not agree at all well with the re- 
sults calculated for the resistances of the gramme metre*by the 
specific gravities of the elements furnished by tables. 

Thus -— 

Silver 
Copper 


02048 02603 
. 02090 02104. 


He states that he omitted to determine the specific gravity of 
the copper used in his experiments; he probably would not have 
obtained any very adequate results, and the weight of copper he 
used varied from 1°5 to 4 grammes. 

The accuracy of Matthiessen’s results seems to depend, there- 
fore, on the accuracy of his determination of the resistance in 
terms of the B.A. unit of a hard-drawn silver wire ; in considering, 
therefore, the question of the preparation of samples of copper of 
higher conductivities than Matthiessen obtained, it may be sug- 
gested that the cause of the difference is not explained by the fact 
that Matthiessen did not prepare pure copper, but by the error in 
the value of the standard with which the comparison was made. 

I have, therefore, made a series of experiments on the resist- 
ance of pure silver wires; and, as a general result, have obtained 
a value identical with that of Matthiessen; the difference is not 
due, therefore, to an error in the standard employed, as far as my 
experiments go. 

Matthiessen does not give anywhere the details of his measure- 
ments of the specific resistances of the metals in terms of the 
B.A. unit; in the B.A. report he simply mentions that an approxi- 
mate table is subjoined, not even stating the fact that the values 
are for a temperature of 0° C. I conclude, therefore, that these 
values are calculated out from the former, of which an account is 
given in the same B.A. report, and which were performed at a 
temperature of 20° C. 

I have, therefore, on this account, as well as for other reasons 
stated later, made my measurements at the temperature of the 
air, and believe that as his values were reduced by a temperature: 
coefficient to.values at 0° C.; I shall, by using the same tempera- 
ture coefficient, and raising his value to near that for 20° C., 
obtain results directly comparable with Matthiessen’s direct 
measurements. 

For the measurement of the resistance of the specimens of wire 
a Wheatstone’s bridge arrangement was employed, two of the 
arms of the bridge were formed by a 10 and 1 standard B.A. unit, 
namely (66 and a); these were so nearly 10 to 1, that they were 
taken to be in that ratio. 

The third arm was one-third of a B.A. unit, and in the fourth 
arm was the wire to be measured, this was stretched on a flat 
board, and soldered at the ends to copper plates, to which connecting 
wires were also soldered ; the length of wire used was generally a 
little less than two metres, and the wires were, approximately, 
No. 18 B.W.G. The board had scales screwed to it at the two 
ends ; the board and wire were placed in a long bath made of zinc, 
and filled with paraffin; wires which were left in the bath for some 
days, and, in more than one case, several weeks, were not found to 
have been at all acted on by the oil. 

One end of the wire, P2, Q2, was connected by a binding screw 
through an adjustable resistance, 7, (j metre of copper wire) to 
the mercury cup, Q;, in which was one of the legs of the one-third 
coil, and also to a reversing key in the battery circuit. 

The 3rd and the 10 were connected up together through an 
adjustable resistance, P;, M,, one leg of each of the coils 10 and 1 
were in the same mercury cup, L; and the other end of the 1 B.A. 
unit was connected with the other end of the wire, P., Q). 

A single Leclanché cell was connected up with the reversing 
key and the fourth point of this key was connected with the 
mercury cup, L, into which the legs of 10 and 1 dipped. In this 
circuit there was also a touch key. The galvanometer circuit was 
always made, and thus there was no thermo-electric effect on 
meeting the galvanometer circuit. To each of the mercury cups, 
Q, Pj, Mj, My, were connected with separate binding screws two 
thick wires, one of which was welded to the copper plate at the 
bottom of the mercury cup. Each of these latter wires were con- 
nected with two way-keys; those in P, and q,, to the key, k,;; 
those in m, to the key, K,; those in m, to the key, Ky. 

The base points of the keys, K, and K., were connected with a 
delicate reflecting galvanometer, that employed for the com- 


parison of the standards on the Fleming bridge. The base of the 
key, k,, was connected with the third point on the key Kz, and the 
third point, on the key, x,, was connected to the base point of a 
fourth key, ka, the two other points on this key being connected 
with riders, with which contact can be made with two points on 
the wire, Pz, Q.; the riders had straight edges, and thus their posi- 
tions on the scales could be easily determined. In performing an 
experiment, the keys, k, and K,, were soconnected that the mercury 
cups, and so the ends of the coils, 10 and 1, were in circuit with 
the galvanometer. The resistance, R, P,, M,, was then varied till, on 
making the battery circuit, no deflection resulted. The ends of 


. the 10 and 1 were then at the same potential, and as the other 


ends of these coils were connected with the same pole of the 
battery, there was the same fall of potential on the two lines. 

The keys, kK, and K,, were then reversed, and by the keys, k, and kg, 
one end of rd coil and one point on the wire, P3, Q2, were con- 
nected through the galvanometer, and afterwards the two other 
ends. The riders were adjusted till there was no deflection of 
the galvanometer. The length of wire between the two riders 
had a resistance of th that of the 4rd B.A. unit coil. 


By means of the series of keys it was easy to repeat the obser- 
vations and to connect the ends of ird coil with the wire. The 
resistance, R, did not often change during the experiments, as the 
room was at a constant temperature, any change in R only caused 
a shifting of the position of the riders. In each experiment, after 
all the adjustments, the bath was well stirred and everything left 
for half-an-hour. It was generally found that the riders did not 
require any adjustment. The battery was reversed and all the 
coils moved. ‘I'he latter never caused any effect.;sometimes the 
reversal of the battery caused a shifting ofthe two riders a milli- 
métre or two in the same direction. 

Another reading was taken three or four hours after. The 
coils ird, 10, and 1, were in water baths, and their 
temperature remained the same for hours together. The 
temperature of the paraffine bath, of course, was not so 
constant, it was kept well stirred in, and a thermometer reading 
to °2° C. never showed any difference in the temperature at the 
different ends of the bath when the readings were taken. The 
thermometer employed was Kew corrected; and the corrections 
given were verified by recent comparison with a platinum ther- 
mometer by Mr. Griffiths. 

Since the two standard coils employed were accurately in the 
ratio of 10 to 1, the accuracy of the resistance measurement 
depended entirely on the value of the 1/3 B.A. unit. ‘This was first 
made as nearly as possible 1/3, but it was found that for the size 
of the wires measured (18 B.W.G.) this was too high a resistance, 
it had, therefore, to be reduced. For the determination of its 
value there was cut out in a block of paraffin wax a large central 
mercury cup and outside this a circular channel; thick copper 
plates were cut to fit them, and both were well amalgamated. 
By means of this cup arrangement the three B.A. units (H, G, and 
flat) were connected up in multiple arc, and by means of stout 
copper rods the multiple arc arrangement was connected with the 
mercury cups with the Fleming’s bridge, and so compared with 
the 1/3 B.A. unit, the temperature of the 1/3 being given. The 
following observations were taken :— 


July 12th, 1889 :—1/3, (18°4°) + 986°6-(b.w.d.) = M.A. + 24°6 (b.w.d.) 
July 22nd, 1889 :—1/8, (17°4°) + 986 (b.w.d.) = B.A. + 24°1 (b.w.d.) . 
Aug. 26th, 1890 :—1/3, (16°8°) + 986:1 (b.w.d.) =M.A. + 23:9 (b.w.d.) 


The value of a bridge wire division (b.w.d.) is -0000498 B.A. 
units at 15°, and the wire has a temperature coefficient of ‘00143. 

It is evident from these series of values that the 1/3 has not 
changed in resistance during the period of the experiments. 

This comparison, however, introduced a possible error as the 
temperature of the bridge wire at the time of experiment was not 
accurately known, and this is important when nearly the whole of 
the bridge wire is employed. To eliminate this possible error the 
1/3 was compared with four B.A. units in multiple arc. In this 
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case a large number of bridge wire divisions had to be subtracted 

from the value of the 1/3, and the whole number of bridge wire 

divisions entering into the calculation for the values of the 1/3 was 

largely reduced. The four coils in multiple arc were (F, G, H, and 
at) :— 


Aug. 25th, 1890 :—1/3, 16°8° + 157 (b.w.d.) = M.A. + 852 05 (b.w.d.) 
Aug. 26th, 1890 :—1/3, 168° + 157°5 (b.w.d.) = B.A. + 851-9 (b.w.d.) 


All the four coils were at the same temperature (16°8). These 


values are taken from the B.A. Report, 1888. 


Fla eee alae aie 1000448 
F. sas a6 ses ‘+. 1000028 
G. are see in ee “99955 
HH aka oa . ses “99969 


These give for the two multiple arc arrangements the values 
*83330 and ‘24998. The connecting rods had a resistance of -00042, 
and these gave for the value of the 1/3 at 16°8° :28537. The 
temperature coefficient for the coil is ‘0001 per 1° C. 

To measure the lengths of the wires two microscopes with scales 
and verniers reading to ‘1 of a millimetre were set up and firmly 
clamped in position ; the distance between them was determined 
by means of the beam compass and the aid of a third microscope ; 
the distance between this and the other two being directly read 
off on the beam compass for set positions of the verniers. The 
wires were cut with a fine fret saw at the points corresponding to 
the position of the riders in the resistance measurements. Before 
weighing the wires were carefully cleaned with methylated spirits, 
the balance employed was the one used by Mr. Glazebrook for our 
determination of the specific resistance of mercury, the weights 
were balanced against one another, and in all cases double weigh- 
ings were taken. 

The specific gravity of most of the wires was measured, for this 
purpose distilled water was boiled and cooled rapidly, the coil of 
wire immersed and the beaker and its contents placed under the 
receiver of an air pump, which was connected up with a water 
pump, this was left running for two or three hours till all air 
bubbles had disappeared, the weight of the wire in water was 
determined, and a second reading taken some hours later; as the 
weight of wire used was from 16 to 20 grammes, fairly accurate 
values for the specific gravity of the several wires ought to have 
been obtained, and thus the value for each wire in terms of the 
B.A. unit for the resistance to conduction between the opposite 
faces of a cube of the material was found. 


Resistance of Various Specimens of Wire. 


Resistance of a wire 
. such tuat 1 mctre Specific Specific resistance 
Wire. Date. weighs i Beambe at | gravity. | perce. at 18° C, 
: | 
Hard drwn) Annealed, Hard drwn| ‘Anneald 
I. | July 22, ’89 née 1549 8°86 & 1743 
Nov. 6, 789 ae 1550 8°87 Cs ee 4 
II. | July 22, ’89 te 1545 8:88 ey 1741 
Dee. 2, ’89 a 1546 8:89 = 1742 
ILI. | Dec. 3,89 | -.. Meeeessz. |... | 1022 
Iv. | July 10,’89 | 1678 |<. | "ge9° | 1776 | 
Aug. 1,’89 | 1578 pe 8:89 | 1776 
IV!. | Nov. 1, ’89 Se ipitessss |... | 172k 
V. | July 31,’89 | 1578 es 889 | 1770 
| Oct. 80, ’89 | 1572 a 8:89 1770 
V'. | July 20,’89 |... oo ge 
Aug, 2,’89,.| — ... 1526 To 3 cn 1713 
| Aug. 8,’89 |. ... 1527 8:89 7 1716 
VI. | Aug. 10,’89 1546 eee so, | 1730 
| Oct. 18, ’89 | 1549 oS 891 | 1732 
July 10,’90 | 1549 oo 8:94 1731 
| July 14, *90 1548 oe not obsrvd ee 
Vil. | Aug. 8, ’89 |... 1508,| 891 |... 1688 
Oct. 11, ’89 a 1509 8:91 nee 1688 
VII. | Nov. 4, ’89 1543 8946 1724 
July 15,’90 1543 Ba: oe 
VIII.| Oct. 23,’89 | 1700 | ... | 895 | 1903 
| Oct. 28, 89 | 1702 ~ ai ee 
/ . 
1X. | Aug. 5, ’90 1572 «. -#| 890 1766 
| Ang. 18, 790 | 1572 ees 90 | 1766 
X. | Aug. 5,’90.| 1578 we 891 1767 
Aug. 26,90 1569 meee 8-02 .| 1751 
XI. | Aug. 27,’90 1569 wee 8:93. | 1780 |... 
| | | Asealeu 
Matthiessen’s value *e- | i 2) hess ‘att 
owmeoemceat S197) Sel ie 
patrick 


The first object of these experiments was to test directly in 
comparison with the B.A. standards samples of copper wire of 
high conductivities, with the view of comparing them with 
Matthiessen’s standard. Application was therefore made to several 
firms for high conductivity copper wires, for which my thanks are 
due to those who sent samples. 

A table of results is subjoined, the results for all the specimens 
tested are given, and they show the variation in resistance of high 
conductivity wires. 

IV. and IV’. are thesame copper, but IV.is hard drawn, LV.’ is 
annealed ; they were measured just as they were sent from the 
manufacturers ; the same is true of V. and V.’, VI. and VI’. 

It will be noticed that VI. and VI.', which are of considerably 
less resistance than the other wires, are of higher specific gravity ; 
the firm that sent them thus wrote of them, “it is only occasion- 
ally we come across copper as high as this or high enough to be 
called the highest (in conductivity) we can produce. This copper 
has been produced electrolytically by our ordinary process.” 
How this copper was treated after electro-deposition Ido not know, 
I am inclined to think from my own experience that this difference 
in density is due rather to the condition of the copper, than to its 
relative purity. Matthiessen found that very small quantities of 
impurities reduced the conductivity 20 or 30 per cent. and a 
sufficient amount of impurities to cause this decrease in density 
from 8:94 to 8:90, must make a larger increase in the resistance of 
the copper. 

The temperature coefficient is stated to be different for various 
specimens of metal, according to their purity ; Matthiessen himself 
seems to have been of this opinion, but the mere difference in 
density of the metal might be expected to effegt the alteration of 
conductivity with the same change in temperature. 

I bave not been able to find any experiments bearing on this 
question. It is quite easy to obtain samples of wire of different 
density by varying the process of drawing, and the temperature 
coefficients of such wires might be found to be different. 

Comparing V. and V.’ with VI. and VI.’ it is seen that with this 
increase of density there is a distinct diminution in the effect of 


" annealing. Iv. — IV.’ = ‘00677 
Voy — on 
VI. a VI’ — 004 


I thought it might be possible that VI.’ was not completely 
annealed, so, for a direct comparison, two specimens of VI., which 
had been measured hard drawn on July 10th and 14th, 1890, were 
annealed; for this purpose a flat copper vessel was made of about 
2 cm. height. and 18 in diameter, with a closely fitting lid; the 
wire was packed in this between sheet asbestos, which had been 
previously heated up; the vessel was filled up with lampblack, 
the vessel was heated over a big bunsen burner and gradually 
cooled, the process generally took about 24 hours, the wire was 
found not to be oxidised at all after the process was over. 


Wire. Hard-drawn Annealed. Difference. 
I. 1549 1510 “0089. 
II. 1548 1509 0039 


The difference Matthiessen obtained was ‘0038. 

The above method of annealing was found very effective. 
Silver wires, which on annealing decrease 10 per cent. in resis- 
tance, gave the same value in a second annealing as they did on 
the first occasion. 

Wire VII. was a wire sent me by Mr. H. A. Taylor, and had to 
be drawn down be fore it could be measured; another piece of the 
same wire drawn down on a different occasion, gave the same 
value ; this wire has the lowest resistance of any I have obtained ; 
it has, too, the highest specific gravity; Mr. Taylor says of it, 
“ That it has a higher temperature coefficient than that given by 
Matthiessen.” 

VIII. was a sample of wire obtained from Germany, and said to 
be electrolytically prepared ; its high resistance is, I think, due to 
the presence of oxide, and I fused some of it up in hydrogen, and 
when measured partially annealed it gave the value 1566 at 18° 
for the wire 1 metre weighing one gramme. 

IX., X. and XI. are wires of my own preparation. Pure copper 
was prepared electrolytically by Messrs. Sutton, of Norwich, and 
supplied me in thin sheet, and this was fused down in porcelain 
tubes of 18 centimetres in length and 1 centimetre in diameter ; 
the tube was fitted up in a small furnace made of sheet iron and 
lined with ganister; this was heated readily by a blast flame led in 
at the bottom ; some difficulty was experienced in obtaining the 
copper in a solid cylinder ; in the early experiments hydrogen was 
passed into the tube whilst the copper was being fused and was 
made to bubble through the molten copper; on breaking the tube, 
the copper was found to be full of small holes; the copper had: 
absorbed the hydrogen at the high temperature and given it off 
again on cooling ; on another occasion the copper was fused down 
in hydrogen and the tube was connected with a water pump and 
exhausted, and the copper allowed to cool in a vacuum ; this gave 
a more continuous cylinder. It was found best to fuse the copper 
under borax, it having been previously reduced; a good cylinder 
of the metal was thus obtained. 

I was unfortunately not able to draw down the copper for 
myself; this was very kindly done for me by Messrs. Smith, of 
Halifax, and Messrs. Johnson and Matthey. ‘The porcelain tubes 
had been prepared of such a size that the cylinder of copper could 
be drawn without further heating ; the copper, therefore, was not 
fused after it left my hands. 

Two sheets of the electrolytically prepared copper were used 


down on different days, and one was sent to Messrs. Smith to be 
drawn, and the other to Messrs. Johnson and Matthey. 

Wires IX. were drawn by Messrs. Smith, wires X. by Messrs. 
Johnson and Matthey. 

Wire XI. was drawn by Messrs. Johnson and Matthey from a 
sample of copper which I prepared by electrolysis, trom a pure 
solution of copper sulphate ; the copper was deposited on a plate 
of copper, which had had its surface rubbed over with graphite ; 
by this means the deposited copper was easily stripped off the 
plate, the other plate was of platinum, after a time the solution 
was changed ; the depositioa was very slow, as it was thought 
that there would be less liklihood of copper sulphate getting in 
between the layers of copper. 

The deposit ‘was boiled with dilute sulphuric acid and then in 
water, and was afterwards fused down as above dercribed. 

Wires IX. were measured as received, this accounts for the 
close agreement between the two determinations. Wires X. and 
XI. I had to draw down further to measure them on my bridge. 

Wires X. (2.) and XI. were drawn down with great care and 
not:so much as X. (1.) 

_ Below is a table of the measurements made for the determina- 
tion of their specific resistances. 


: Length of 
z Value | Weight | wire for | Length | Resistance of 
Wire. of Temp | 3 0 |determina- | cut and | gramme per 
1/3. |” wire. tion of re- | weighed. metre. 
sistance. | 
IX. (1.) 28547 417 9°, 20°388 | 1921 | 192°5 | 1574 | 183° 
s». (2.) | *28541 |17-4°| 20-153 | 192°4 | 190-45) 1569 | 17-5° 
X. (1.) | +28550 ]18-29) 19-708 | 189°3 | 1888 | 1577 | 18:6° 
» (2) | °28536 |16:8°  20°252 | 192°39 | 192-34) 1561 | 17-1° 
XI. °28535 |16°7°| 20°262 192°11 | 192°51| 15638 | 1'7°2° 


These values reduced to a common temperature of 18° are :— 


IX. (1) "1572 

IX, (2) 1572 Mean value 
X. (1) "1573 1571 

X. (2) "1569 B.A. units. 
XI. eae 1569 


‘Thus ‘1571 B.A. units is the resistance of a metre of hard- 
drawn copper wire at 18° weighing 1 gramme. 

Matthiessen in the B.A. Report * gives as the resistance of a 
gramme metre at 0° :1469 B.A. units. 

T have calculated from this the value at 18°, using the tempera- 
ture coefficient that he gives in his paper on the influence of 
temperature on the conducting power of metals. I have taken no 
account of the terms in #? as they practically cancel one another. 


R. (at 18°) 18° = R°. (1 + -0038701 ¢) 
R. 18° = ‘1571. 


" This is the same value that I have obtained as the mean of my 
own observations. 

All my observations were taken at the temperature of the room, and 
in the table above, the values for the different wires are given at the 
observed temperature, and then all reduced to a common tempera- 
ture of 18°C. Most observations of this character are taken at 
the temperature of 0° C., but on the whole it seemed more satis- 
factory to work at the temperature of the room. In the com- 
parison of the B.A. units I have found that with a difference of 
temperature between coils which are connected by thick pieces of 
copper there is always conduction of heat, and it is impossible to 
tell accurately what is the real temperature of the coils. 

My observations were made in the B.A. room at the Cavendish 
Laboratory, which has a north aspect, and often the temperature 
does not alter more than a few tenths of a degree, whilst the tem- 
perature of the coil baths often remains perfectly steady for several 
consecutive days. I cannot find any observations of Matthiessen’s 
at 0° C; certainly his observations on copper were made at TS 
and, consequently, if the value given by him at 0° C. has been 
obtained by the use of a temperature coefficient, my value might 
be expected to agree with his at 18°, the temperature of his 
observation, supposing the samples of copper of the same character. 

Matthiessen’s results are given in terms of a gramme per metre, 
also for wires of metre length and 1 mm. in diameter. 

In a paper in the Philosophical Magazine, Matthiessen gives us 
the value for hard-drawn copper in these terms as, 


“02104 B.A. 


From his value for the Gramme metre, using the sp. gravity 
8°95 given by tables, the same quantity was calculated but gave 
the result ‘0209; in a note added, he states that had he used the 
sp. gravity 8:91, his results would have been more nearly alike ; 
a a sp. gravity 8°90, I find, would give an almost identical 
value. 

This would show then that Matthiessen’s own table calcu- 
lated for values obtained by comparisen with hard-drawn silver 
is accurate; I have tested silver wires, but have not had time to 


* B.A. Report, 1864, or Phil, May. 


VHE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


[SEPTEMBER 26, 1890. 


draw up the results in tabular form; and I obtained an almost 
identical value for hard-drawn silver wire, as supplied me from 
Messrs. Johnson and Matthey, as is given by Matthiessen for the 
resistance of a gramme per metre. 

It will be observed that wires IX. have the specific gravity 8°90, 
and give a value in terms of B.A. units for a cubic centimetre of 
the material identical with Matthiessen’s value; this value is not 
given directly by Matthiessen, but is calculated from his results by 
Fleming Jenkin and given in his table in his book “ Electricity 
and Magnetism,” it is 1,652. I have calculated it. from Matthies- 
sen’s value given in the Philosophical Magazine, and get the 
number 1,653. Using the same temperature coefficient as before, 
F resistance of a cubic centimetre of hard-drawn copper is 
1766°6. 

On comparing the values for wires IX., X. and XI. in these 
terms, the results do not agree so well together as when expressed 
in terms of the gramme metre; there is a corresponding difference 
in the values of the specific gravities, these latter have been very 
carefully determined, repeated with the results given. 

Wires, therefore, of the same resistance expressed for grammes 
per metre may give a very different result, when expressed as per 
cubic centimetre; attention has been drawn to this fact in the 
discussion on the Elmore copper in the Electrician*. M. Roux, 
of Paris, in a-letter gives the following table for high conductivity 
wire, from a paper of M. Hospitalier in L’Hlectricien, 1887; this 
paper I have, unfortunately, not been able to see. 


Density ... axe 8°897 9°32 9°6. 
Conductivity equal volume 102°4 106°7 110°8 
Conductivity equal weight 101°7 101°2 101°6 


What is 100 in the conductivity units is not expressed. M. 
Roux thinks that the former is the more rational method of ex- 
pressing the result, i.¢., for one of equal volume. 

Matthiessen expressed all his results in terms of equal weight, 
justifying it by the greater accuracy obtainable when working 
with small weights of wires. Small errors in the value of the 
specific gravity are easily made, and cause a similar error in the 
result for equal volumes of different wires; unless working with 
long lengths of thick wire the weight of the wire is small, and the 
weight of the water displaced cannot be determined within °5 to 1 
milligramme, and that only with care : this error in °5 of a gramme 
means only an accuracy of 1 in 500. The values given in my table 
are probably correct to 1 in 1,500 or 1 in 2,000, as the weight of 
water displaced was in all cases over 2 grammes. Results, there- 
fore, for resistances of wires of equal weight are the most trust- 
worthy and, I think, also the most satisfactory if used to express 
the resistance of a material and not of any given wire. 

Wires X. (1) and X. (2) are of the same copper, but drawn 
down separately X. (1) was beginning to fray, and another speci- — 
men of the same copper drawn down still further had on this ac- 
count to be rejected; this has affected the resistance value ex 
pressed in both ways. Thus “ie 


X. (1) “1578... 196s 
Meyer... 1569. a ee 


but much more so when expressed for equal volumes. In both 
the copper is of the same quality. 

It will be noticed that with increase of specific gravity there 
is a decrease of resistance, even when the results are expressed 
for wires of equal weight; the resistance diminishes, therefore, 
more rapidly than the density increases. Wires, therefore, of the 
same quality may, in consequence of a difference in drawing, have 
a different density, and so the results expressed in terms of equal 
volume will differ considerably ; while those for equal weight are 
the same, or approximately so. 

The values obtained for [X., X. and XI. are so nearly identical, 
that it is not unfair to conclude that they are samples of pure 
copper ; their value is identical with that obtained by Matthiessen 
at, I believe, the same temperature. The greater difference 
obtained at0°C. between Matthiessen’s value and samples of copper 
tested now at that temperature, is probably due to the fact that 
Matthiessen’s value was not determined at 90°, but reduced in 
value for that temperature from observations, as stated above, at 
about 20° C, 

The higher conductivity or less resistance for the two-samples 
given in the table is due not to increased purity in the prepara- 
tion of the copper, but in the difference in the process of prepara- 
tion, whereby a sample of greater density is obtained than results 
from the working up of small quantities of copper in the labora- 
tory. 

i sample of copper has been prepared by chemical means 
with the the help of my friend, Mr. Skinner, but has not yet 
been measured. 

The discussion on this paper and others will be given in a later 
issue. 


NOTES ON THE VULCANISATION AND DECAY OF 
INDIA-RUBBER. 


By Wicu1am Tuomson, F.R.S.Ed., F.C.S. 
(Read before Section B., September 10th, 1890.) 


Unper ordinary conditions India-rubber for vulcanising is usually 
mixed with sulphur and heated to a high temperature, when 
chemical combination takes place between the sulphur and the 
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rubber, producing a much more valuable compound for ordinary 
purposes than unvulcanised rubber, the former remaining plastic 
at very low temperatures and firm at high temperatures, whilst 
the latter becomes hard and quite soft respectively at those tem- 
peratures. 

In making cloth for waterproof garments another method is em- 
ployed for vulcanising the rubber, viz., by wetting its surface 
with a mixture of somewhere about 5 to 10 parts of chloride of 
sulphur dissolved in 100 parts of bi-sulphide of carbon and then 
heating the fabric gently to evaporate away the excess of these 
substances : the rubber-covered cloth cannot be heated to a high 
temperature like the rubber alone, because the heat would be 
liable to injure the cotton, silk or wool of the fabric, or destroy or 
injure the colours. 

The bi-sulphide of carbon softens and penetrates the fine layer 
of rubber, carrying with it the chloride of sulphur dissolved in it, 
and it is generally supposed that the chloride of sulphur breaks 
up, the sulphur combining with the rubber, producing vulcanisa- 
tion, and the chlorine combining with the hydrogen producing 
hydrochloric acid, which is liberated. This reaction is clearly not 
the correct one, and it is probable that the reverse is more in ac- 
cordance with the facts, viz., that the chlorine of the sulphur 
chloride combines with the rubber, producing vulcanisation, 
leaving the sulphur in the free state, or only partially in com- 
bination with the rubber, because in rubber vulcanised by the 
cold process T have found free sulphur to be present. ° 

From a piece of rubber-covered cloth I separated the rubber 
and submitted it to analysis by mixing it thoroughly in small 
pieces with pure sodium carbonate and igniting, then dissolving 
the whole in water and adding to it peroxide of hydrogen pre- 
viously treated with excess of barium-chloride (to separate sul- 
phuric acid or sulphates). The peroxide ensures the convertion 
of the lower oxides of sulphur into sulphuric acid, whilst the 
excess of barium chlorides precipitates the sulphuric acid in the 
solution which is then weighed as barium sulphate. 

Another portion of the made up solution was neutralised and 
the chlorine present titrated. The rubber, previous to ignition 
as above described, had been well boiled in water and dried to 
separate any hydrochloric acid which might be present, but only 
a faint trace of chlorine compound could be thus separated from 
the rubber. 

The total sulphur present in the rubber amounted to 2°60, and 
the total chlorine to 6°31 per cent. 

The yellow-coloured sulphur proto-chloride is best adapted for 
vulcanising, because it does not act too strongly upon the rubber, 
whilst the dark coloured chloride of sulphur containing, as it does, a 
large quantity of the higher chlorides of sulphur, is liable to render 
the rubber quite hard by vulcanising it too much. The theory gene- 
rally adopted to explain this is, that these higher chlorides break 
up easily, liberating their sulphur which thus combines in greater 
quantity with the rubber, but my experiments and analyses prove 
that it is chiefly the chlorine and not the sulphur of the chloride 
of sulphur which produces the vulcanisation. 

A rubber substitute, much used at present, is produced by acting 
on vegetable oils such as rape, linseed, &c., with a mixture of 
chloride of sulphur and bisulphide of carbon; the oil becomes 
converted into a solid substance resembling India-rubber to some 
extent, but being much more brittle. This body is now used in 
large quantity for mixing with India-rubber for the purpose of 
cheapening its production. On analyses of some samples of this 
material I have invariably found that it contained a much greater 
proportion of chlorine than of sulphur, and this process, there- 
fore, is a vulcanisation by chlorine rather than by sulphur. 

Recently I analysed three samples of rubber substitute, the one 
termed “special,” another “ spongy ” India-rubber substitute, the 
third being similar to the first in appearance. The first con- 
tained of sulphur 3:4 and of chlorine 7:6 per cent.; the second 
contained of sulphur 4°56 and of chlorine 8:22, and the third 2°67 
of sulphur and 7:90 of chlorine per cent. 

These rubber substitutes contain considerable quantities of 
oily matters soluble in ether which I have also found to be chlo- 
rine and sulphur compounds of the oils. The first yielded 20:0 
per cent., the second 14°3, and the third 11:5 per cent. of these 
thick oily matters soluble in ether. This oily substance from the 
first sample contained 2°6 per cent. of sulphur and 6:1 per cent. of 
chlorine, whilst that from the second contained 2:97 and 6°87 per 
cent. of sulphur and chlorine respectively. 

Some rubber manufacturers regard this oily matter as injurious 
to the rubber, and reject any substitute which contains any con- 
siderable proportion of it. I have found, however, by experiment, 
that this oily compound, instead of acting injuriously on India- 
rubber, actually acts as a preservative of it. Some rubber threads 
were smeared with this oily extract, some with ordinary (unvul- 
canised) rape oil, and some left untreated ; these were put into an 
incubator at 150° Fahrenheit for a few days, when it was found 
that the oil-treated rubber was quite soft and rotten, whilst the 
other two had remained sound. After a few days, more the 
original rubber thread had become quite rotten, whilst the threads 
sei with the oily part of the vulcanised oil remained quite 
sound. 

The first and second samples of rubber substituted were 
examined for soluble chlorides or hydrochloric acid, by boiling in 
water, the first gave 0°18 per cent of chlorine soluble in water, and 
the second 0:05 per cent. 

It has been known for some time that copper salts exert a most 
injurious influence on India-rubber; copper salts are sometimes 
used in dyeing cloth which are afterwards employed for water- 
proofing with India-rubber, andit seems quite astonishing what a 
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small quantity of copper is required to harden and destroy the 


‘rubber; and the destructive effect of copper is further enhanced 


if the cloth contains oily matters in which the copper can dissolve. 
Asan example, here is a piece of cloth alleged to have damaged 
the thin coating of Indiarubber on it. I found it to contain 
copper, and with a view of demonstrating this point I took one 
piece in its original condition ; to the end of this I pasted a similar 
piece of the cloth from which the oily and greasy matters had 
been removed by ether, and to the end of this, again, I pasted 
another piece of the same cloth from which I had removed both 
oily and greasy matters and copper ; these three pieces joined into 
one were then coated in the usual way with Indiarubber, and then 
hung in an incubator at 150° Fahr. ; in the course of a few days 
the rubber on the original cloth had become soft, and it then 
hardened and became rotten and useless ; the second piece from 
which the greasy matters had been removed then became. quite 
hard and rotten, whilst the part from which both greasy matters 
and copper had been removed has remained in a perfectly elastic 
and good condition. 

Prof. Dewar observed, accidentally, that metallic copper when 
heated to the temperature of boiling water in contact with the 
rubber, exerted a destructive effect upon it. With a view of find- 
ing whether this was due to the copper per se, or to its power of 
conducting heat more rapidly to the rubber, I laid a sheet of 
rubber on a plate of glass and on it placed four clean discs, one of 
copper, one of platinum, one of zinc, and one of silver ; after a few 
days in an incubator at 150° F., the rubber under the copper had 
become quite hard, that under the platinum had become slightly 
affected and hardened at different parts, whilst the rubber under 
the silver and under the zine were quite sound and elastic. This 
would infer that the pure metallic copper had exerted a great oxi- 
dising effect on the rubber, the platinum had exerted a slight effect, 
whilst the zinc and silver respectively had had no injurious 
influence on it. A still more curious result was this, that the 
rubber thus hardened by the copper contained no appreciable 
trace of copper, the copper therefore presumably sets up the oxi- 
dising action in the rubber without itself permeating it. I have 
pleasure in acknowledging the assistance rendered to me in these 
experiments by my assistant, Mr. Frederick Lewis. 


A NEW DIRECT READING PHOTOMETER MEASURING 
FROM UNITY TO INFINITY. 


By Freprricx H. Vartey, M.I.E.E., F.R.A.S. 
(Read before Section A, September 10th, 1890.) 


Tue object I had in view in designing this apparatus was to meet 
a want that has been felt by electrical engineers and others 
interested in the measurement of light, namely, a convenient form 
of apparatus as handy to manage as the usual set of measuring 
instruments which are provided, so as to take its position along 
with the voltmeter, the ammeter and the wattmeter. 

Incandescent lamps are now made of such generally uniform 
construction that if we can, with facility, measure the light pro- 
duced, we can readily deduce, for all practical purposes, the 
amount of current delivered, and thereby determine the general 
efficient working of the installation. Or, conversely, if we know 
the current in watts passing through a glow lamp, we can deter- 
mine the suitability of the filament for the purpose required, 
provided we can readily obtain photometric measurements. The 
conditions imposed are, that the instrument should be portable, 
have a range from one candle-power to that of the electric arc, 
that the light to be measured, and that of the standard, should 
be exactly at the same distance from the screen. 

This instrument consists of two discs, each pierced by two semi- 
ring-shaped windows or apertures. These openings extend to the 
half circle (180°) ; both are of the same width, 1 inch broad. The 
openings in the two discs are placed in reverse positions to one 
another, so that if one half-ring is opened to its full extent (180°), 
the other half-ring is entirely closed; or, if the discs are shifted 
to an intermediate position, both apertures will be opened to an 
equal extent—namely, 90°. 

If, in this position, the dises are rotated, it is obvious that an 
equal amount of light can pass through both rings, but if the light 
to be measured is as 1 to 17 C.P., then the angular length of the 
two apertures must bear a proportionate ratio in order that the 
two shadows shall be of equal density ; and accordingly, one aper- 


* ture will be open to the extent of 10° for the brighter light, whilst 


that of the standard light is opened 170°. Instead of dividing the 
circle into the conventional 360°, I divide the half circle into 2,000 
parts, this giving a range from 1 to 1,999, or 2,000 in round 
numbers. By still farther shifting the discs, this aperture may 
be entirely closed and read up to infinity. The divisions of the 
half circle are numbered from left to right and right to left, show- 
ing at once the fraction values of the angular extent of the 
opening or arc, and thereby giving the values of the light. 

In order to make the discs turn one vpon the other, I have de- 
vised a modification of the Furgusson paradox; that is to say, the 
discs are carried by independent shatts, one of which is hollow 
to allow the central axis to turn within it; at the end farthest 
from the discs a cog wheel is fixed to each axis. By means of a 
sliding link the two wheels can be brought into gear with the axis 
also provided with cog wheels, each being the same diameter, but 
one is cut with 100 teeth, whilst the other has 99 teeth. Thus, 
upon rotating the discs, each revolution. of the gearing wheels 
advances the discs, and so changes the proportion of the openings, 
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one decreasing whilst the other increases, and vice versa ; this we 
can do until the two shadows are of equal density, or approxi- 
mately so, when the final adjustment can be given by hand. 


Behind the windows two hollow cones are placed which have their © 


axes directed to a point common to both, but at some distance 
in front of the discs where the two shadows fall upon the screen. 
A second or back screen is then placed at the mouth of these cones, 
over which it fits, and effectively cuts off one light from the other, 
so that on one side is, say, the electric light, and on the other the 
standard candle. The light from both passes through axes of 
their respective cones, and through the discs, and on to the screen 
upon which the shadow image is cast. : 

This apparatus, in its present from, has only just been received 
from Mr. Lege, who has constructed it for us, and Mr. Friese 
Greene and myself are arranging a series of experiments which, 
we hope, will prove useful in photography. 


In the course of the discussion, Sir WiLt1am THomson stated 
that it was a question whether integration by sensibility is the 
same as if continuous light be employed. There is a general idea 
that they are the same, but the point had not been, so far as he 
knew, absolutely settled. He had compared sunlight with the 
light of a candle by means of a pinhole one millimeter in diameter 
ata distance of afew yards from the paper screen, whilst the 
candle was at a distance of a few inches; he employed the shadow 
method. He considered the piece of apparatus exhibited by Mr. 
Varley to be well devised, and hoped that at the next meeting of 
the association he would be able to give his results by both methods. 

Prof. J. D. Everett said that in colour experiments it is 
assumed that the penumbra method, such as just presented, holds 
true, because of the consistency of the results. 

Prof. G. F. FirzGzratp remarked that it has been calculated 
that if the energy of all the solar radiations falling upon the earth 
could be conserved and utilised, each square metre of the earth’s 
surface would afford sustenance to ten individuals, so that—as 
someone, not an Irishman, had expressed it—‘ there would be so 
many people that there would not be room for anyone.”’ 

Dr. Oxtver Loner stated that experiments had been made in 
Germany showing that a curious physiological effect of flickering 
light under certain conditions was the production of colour, and 
that the colour disappeared when the motion was increased. 

Mr. FREDERICK VARLEY, in reply to the speakers, said that he 
was glad to hear from Sir William Thomson the results of his 
experiments in comparing the light of the sun witha standard 
candle, and thanked him for the suggestions and encouraging 
opinions he had expressed. He would point out that the great 
object he had in view in constructing this apparatus was to obtain 
a portable and readily worked instrument which could be set up 
in any room or laboratory. The working of the Bunsen photo- 
meter required a room more than a 100 feet long in order to 
measure a 10,000 candle-power are light. After speaking of Prof. 
Ayrton’s photometer, he pointed out that by means of the new 
apparatus, measurements of the electric arc light could be obtained 
in the space occupied by an ordinary table. 


The following is an illustrated description (for which we are in- 
debted to the Photographic News) of the apparatus referred to in 
the foregoing paper :— 

Two discs, perforated by semi-ring-shaped openings, the breadth 
of which are equal, as shown in fig. 5, are mounted on an axis with 
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their openings reversed, so that when the outer half-ring is fully 
open (extending to 180°) the inner ring is entirely closed; or if 
the outer half-ring is open to 90°, then the inner ring will be 
opened to the same extent, as shown in fig.6. In that case, when 
the dises are rotated, two complete circles are formed, through 


which an equal amount of light will pass. Again, as in fig. 7, the 
outer ring is nearly open, and the inner one only partially so. As 
before, two rings are formed upon rotation, but the amount of 
light which passes through will be unequal, being, in fact, directly 
proportionate as the extent of the degrees of arc of the openings 
are to one another. If,*say, the outer ringfis opened 160°, and the 


Fig. 5. Fig. 6. HTGS ae 


inner 20°, in order that the more intense light passing through the 
inner circle shall balance the standard light passing through the 
outer, all that has to be done is to read off the respective degrees 
and write them down in the form of fractions—that is, 2%, = 4 
from this we ascertain that the light is eight times more intense 
than the standard. Instead of the conventional division of the 
circle, we divide the half-circle into 2,000 parts, for the purpose of 
obtaining a finer or more extended range of reading up to 
1,999 times ; these divisions, by means of a vernier, can be further 
subg mat ten times, and read up to 20,000 candles in round 
numbers. 
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The breadth of the semi-ring-shaped windows in this instru- 
ment is one inch, and in front of the discs are two equal collimators, 
one of which prvjects a disc with a black centre, and the other a 
corresponding luminous spot. They are regulated so that when 
the light falling upon the screen from both sources is equal, a 
uniform disc is obtained ; but if one or the other preponderates, a 
disc with a grey spot, or a grey marginal ring with a bright spot, 
indicates which of the two sources of light reaching the screen 
predominates. 

Jn order to regulate this, it is necessary to open one of the 
windows and close the other until a balance is obtained. This is 
effected by bringing into play a modification of the well-known 
Furgusson paradox: the rear disc is carried by the central axis, 


’ and the front disc by a long sleeve fitting over it; both the central 


axis and the sleeve are provided with tooth wheels. Above these 
is an axis which carries two wheels, one with a hundred teeth, and 
the other with ninety-nine teeth, which are readily placed in or 
out of gear by a jointed lever; when in gear they cause the two 
discs to shift or turn upon each other, and so open or close the 
windows. It is convenient in some cases to dispense with the 
collimators, and determine the values of the light by comparison 
shadows, in which case a T-shaped screen is employed pierced 
with two holes each a circular inch in diameter, the centres of 
which are of a distance apart which corresponds with the mean 
diameter of the circular windows through which the light passes 
on to the screen. The middle partition forming the T prevents 
one light from interfering with the other. The apparatus is set 
in rotation by turning a band wheel, and the windows adjusted 
until the two shadows balance. The values are read off from the 
divided scale of 2,000 parts, which is numbered from left to right, 
and right to left, giving at once the fraction values of the ratios 
of one aperture to the other. 
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A COMPARISON OF A PLATINUM THERMOMETER 
WITH SOME MERCURY THERMOMETERS AT LOW 
TEMPERATURES. 

By E. H. Grirrirus, M.A., Sidney College, Cambridge. 
(Read in Section A, September_9th, 1890). 


TH paper describes the mode of constructing an air-tight platinum 
thermometer for use at low temperatures. The thermometer was 
graduated by means of the freezing and boiling points of water, 
and as regards intermediate points Regnault’s determinations of 
the temperature and pressure of aqueous vapour were adopted. 
The precautions observed in the construction of the apparatus, and 
in the method of observation, are described. The thermometer was 
tested by comparison with a number of thermometers standardised 
at Kew. The curves, showing the result of these determinations, 
are in remarkably close agreement, and when the observations were 
sufficiently numerous it appeared possible to calibrate the bore as 
accurately as by the usual more laborious process. The further 
advantage of this method is that thermometers can be compared 
under the conditions in which they are to be used. 

In a communication to the Royal Society read on June 19th, 
1890, I described a method of constructing and gcraduating plati- 
num thermometers and gave a table of boiling and freezing points 
for various substances lying between 100° and 500°, determined by 
means of these instruments. 

Subsequent observations indicate that.a slight change appears to 
be taking place in the readings of these thermometers, I attribute 
this (1) to alterations in the glass, (2) to presence of moisture in the 
tube—the asbestos roll on which the spiral was wound being highly 
hygroscopic. I therefore decided to construct a thermometer in 
which there should: be no contact between the glass and the 
platinum, and which should be thoroughly dry and hermetically 
sealed. 

I was unable to discover any suitable non-conductor capable of 
resisting high temperatures; but in Anthracene (melting point 
213°) I found a substance suitable in every respect for use at low 
temperatures. I subjected a sample to severe tests and, up to a 
temperature of about 130°, found it to be a better insulator than 
paraffin. 

The leads to the coil were constructed of silver, the inner one 
a rod and the outer a tube. The resistance of these leads was 
about ‘001 ohm and, therefore, any change in the external re- 
sistance, caused by change of temperature, might be disregarded. 
The silver leads approached to within about one inch of the spiral 
and were connected to it by moderately thick platinum wires ; 
thus a flow of heat from the spiral to the silver was diminished. 
The wire forming the coil was about fifty-six inches in length and 
had a diameter of ‘005 inch. The spiral was about 2 inches long 
having a resistance of about 13°5 ohms at 0° C., and the external 
diameter of the covering tube was about 3 inch. The ends of 
the Asbestos roll were made of greater diameter than the portion 
on which the spiral was wound, and thus there was no glass con- 
tact. The tube and contents were heated up to a temperature of 
several hundred degrees and dried air passed through it for some 
hours. It was then exhausted and the open end placed under the 
surface of melted Anthracene, which was allowed to rise until 
nearly in contact with the coil. When cool, the whole of the 
thermometer, from the spiral to the upper end (about thirteen 
inches) was a solid mass, while the spiral and asbestos roll were 
perfectly dry and in an almost vacuous space. I have taken 
nearly six hundred observations with this thermometer and cannot 
detect any signs of change. When the lower part was undergoing 
rapid changes in temperature, thermo-electric effects showed them- 
selves, but by reversing the battery and galvanometer connections 
during each reading these effects were eliminated. A low re- 
sistance galvanometer was used, and the current, which passed 
through the thermometer when determining its resistance, did not 
exceed one hundredth ampére. To illustrate the closeness of the 
agreement in the results obtained at different times I give the 
following determinations of the resistance at 100° taken in the 
usual manner by means of a hypsometer with manometer attached. 
Full corrections were made in the barometric reading, and the 
results reduced to lat. 45°. 


Date. Temperature. Fics temo pee op 
July 26 ... 100°C. 18°2029 
. Pl Ee 100°C 18°2034 
August 12... 100°C. 18°2025 
SEO 8s Hemet 100°C, 18 2031 
mean 18°2030 


The expression for the platinum temperature by this thermometer 


(R — 13°5219 Rio 
ere dee Oo hall ee 3463 
bins PTT et eo 


almost exactly agreeing with the coefficient of the wire in Mr. 
Callendar’s air thermometer (Phil. Trans. A 1887). 

Mr. G. M. Clark, B.A. (Sidney Coll. Cambridge), now joined me 
in the investigation, and as we proposed to use this thermometer for 
the calibration and graduation of mercury thermometers between 
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0° and 100°, we decided to obtain intermediate temperatures by 
means of Regnault’s numbers connecting the temperature and 
pressure of aqueous vapour. For this purpose we constructed a 
large iron tank with two plate glass sides, holding about 16 gallons 
of water, and through two holes bored in the bottom, inserted two 
barometer tubes, the upper 16 inches of each being within the tank. 
One of these was used as a standard barometer, and was prepared 
with great care, the distilled mereury, with which it was filled, 
having been boiled in the tube for more than 6 hours. The internal 
diameter of the tube was 14 m.m., and the absence of any meniscus 
was very marked. If the level of the surface of the water in the 
tank was below the top of the barometer, and the water warmed, the 
sublimation of mercury in the vacuous space was observable. The 
second barometer was made from the same length of tubing as the 
first, and communicated at its upper extremity with a small flask 
(A), in which was placed the platinum thermometer. 

Distilled water was boiled in vacuo for some hours, to expel all 
traces of air. The flask and barometer tube were then exhausted 
by means of an air pump, and the lower end of the tube placed in a 
flask (B) containing the previously boiled water, which rushed up, 
filling the tube and flask (A), 


The water remaining in (B) was then boiled until this flask and a 
bent tube passing from it into a bason of mereury, 30 inches 
beneath, were completely filled with steam, and, on cooling, the 
height of mercury in the tube enabled us to determine that the 
pressure on its surface was that of aqueous vapour only. The water 
in the upper flask was then boiled for many hours, and only allowed 
to cool occasionally to permit of the water in the lower flask being 
boiled away. To prevent access of air, the steam was driven off 
through the mercury. When the water in flask (A) was reduced to 
about a tablespoonful, the boiling was stopped, and the level of the 
mercury was raised until it flowed back first into flask (B) and 
thence into the barometer tube, as flask (A) cooled. 

The open end of the barometer tube was then sealed, the flask (B) 
replaced by a small cup of dry mercury, and the end of the tube 
opened below the surface. The water remaining on the top of the 
column was driven back into the flask by pouring hot water over 
the tube. 

During our experiments, water occasionally collected on the 
mercury, but by means of a concave mirror it was driven back into 
the flask; the mirror was of course removed sometime before an 
observation was taken. 

The tank, filled with water, was maintained at any required 
temperature by means of a gas regulator. The lower parts of the 
barometer tubes were screened by sheets of asbestos, and the two 
cups were connected by a small siphon. The glass sides of the tank 
were covered with white paper to prevent radiation, openings were 
left for observations, during which, the water in the tank was kept 
in a continual state of agitation by the oscillation of a large paddle 
driven by a water motor. The paddle, fixed in one corner of the 
lid, swept across the tank driving the water before it and lifting it 
at the same time. We have tried several forms of stirrers, and we 
believe this to be a more effective form than a screw or a plunger. 

The difference in the height of the mercury in the two barometer 
tubes, was ascertained by the kathetometer G. 33, in the Cavendish 
Laboratory, and by means of it, readings could be taken to ‘50 m.m 
Care was taken to bring both levels horizontal before each 
observation. 

As the co-efficient of expansion of the kathetometer scale was 
unknown, and the temperature of the room usually about 20°C., we 
decided to compare it with the standard scale R, whose co-efficient 
of expansion and scale errors had been determined by the Standards * 
Department of the Board of Trade.1 


‘ Standard metre, verified June, 1882, designated R in Mr. Chaney’ 
report. ' 
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. Twenty-one comparisons were made (greatest divergence from the 
mean ‘10 m.m.) and the result was as follows:—300°35 m.m. on 
kathetometer scale at 20° (=300°35489 of Board of Trade Standard 
(S.S.) at 0°. 

Thus no scale correction was necessary. 

The difference (D) of the mereury columns was corrected for 
temperature, pressure of mercury vapour and latitude and the 
resulting length denoted by D,: the temperature corresponding to 
D, was deduced from the very full table given in Part 3 of Carnelly’s 
‘Melting and Boiling Point Tables.” 

The extremities of the curye at (0° and 100°) haying been 
determined, it was only necessary to get points between 30° and 
80°. 

Ninety observations were taken, and although occasional diver- 
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gences presented themselves, the mean path gives a curve which we 
believe to be within less than ‘02° of the true path at all points. It 
agrees closely with the curve obtained by Mr. Callendar from the 
t 2 

parabola 1°57 [ (Goa) 
ordinate along the abscissa.” 
meter temperatures. 

The following equation, however 
accurately. 


t : 
ea wa | by measuring one tenth of the 


represents its path more 


2 It must be remembered that Callendar’s difference curve gives 
the connection between platinum and air-thermometer temperatures, 
whilst Regnault used a mercury thermometer (M.A.8. X XT.) and thus 
curve A gives the relation between platinum and mercury thermo- 
meter temperature. 
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y = °018795t—:0001991t? + :000,000,111°5t?. the curve itself is 
shown in Chart A. 

We proceeded to test our conclusions by comparison with 
thermometers standardised at Kew; for this purpose a rotating 
annular ring, through the centre of which the platinum thermometer 
passed, was inserted in the lid of the tank, in such a manner that 
the mercury thermometers, fixed in holes bored near its cirenm- 
ference, could successively be brought into the field of view of the 
kathetometer without any re-adjustment of the telescope; the 
thermometers were then read by one observer, whilst the platinum 
resistances were taken by the other. The freezing points were not, 
however, determined by this method, but by direet immersion in 
powdered ice, adopting the precautions recommended by Guillaume 
in his Thermometrie de Précision. 
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The following curves were then drawn, which indicate the result 
of the comparison of our platinum thermometer with those stan- 
dardised at Kew. 
| 
' Thermometer, 


Curve, | Kew No. | Standardised, 
| ieiae a aa led 
B. 75148 | October, 1888. 
De 75149 | October, 1888. 
D. 43762 °° May, 1885. 
Hie 8394 Dec., 1880; Jan., 1882; April, 1888. 


All these thermometers were made by Hicks, the first three were 
kindly placed at our disposal by Mr, R. T. Glazebrook, the last is 
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one of those referred to by Mr. W. N. Shaw in a communication to 
the B.A. during the Bath Session, the successive curves of which, 
then exhibited by him, he has kindly allowed us to copy. 
In these diagrams the abscisse represent the temperature, in the 
strong curves, that obtained by us, andin the faint, that obtained by 
Kew ; the ordinates in each case being the divergence of the actual 
readings from these results. Where crosses occur at almost identical 
temperatures they indicate obseryations separated by a considerable 
interval of time, in no case did less than 20 minutes elapse, whilst in 
others several days. 
Three only of our cbservations are unrecorded on these charts, 
and in each case, owing to imperfect light, interruptions, &c., these 
experiments were regarded as doubtful before their results were 
deduced. 
The gradual rise of the zero point is clearly indicated; apparent 
discrepancies are probably due to the fact that the Kew determina- 
tions are less frequent than ours, and as a consequence many of the 
smaller deviations have escaped notice. 
The results show :— 
ist. That thermometers whose range does not include 0° and 100° 
may have certain fixed points determined by this method. 

2nd. That an actual calibration of a mercury thermometer can also 
be readily accomplished. 

3rd. That the platinum thermometer, properly constructed, may 
serve as a standard by which to trace the changes which may 
take place in mercury thermometers. 

4th. That since the readings of the platinum thermometer are inde- 
pendent of the extent of the stem-immersion, it can be con- 
veniently employed for the graduation of thermometers 
partially immersed, as in ordinary use. 

During the past few days, we have~calibrated about twenty 
thermometers by this method, and we believe the results to be 
satisfactory in all cases. 


REPORT OF THE COMMITTEE ON ELECTRICAL 
STANDARDS. 
(Read in Section A, September 9th, 1890). 
Lreat Oxnms, 


Tue work of testing resistance coils has been continued at the 
Cavendish Laboratory. <A table of value found for the coils is 
appended. 


No.of Goi. paises ae 
Nalder... Gs 1577 C.L.C. i189 ‘99981 169 
Nalder... A 1578—.C.L.C; . 190 1:00089 169 
Nalder _... ey 15794 <Ci.Ge 491. 1:00041 | 169 
Edison Swan... 16 C.L.C... 392 99846 13°9 
Blhote’ 44 ac 229°, C..C2" 198 1:00028 16°9 
Elliott LG (3 mi2308. CL Cpa: 1°00021 16°9 
Simmons .. i C.L.C. ..195 "99992 16.8 
Nalder ... xs 1626 ~C.L.C. 196 1:00045 15:3 
Nalder.” ... “23885 1627 °O.L.C)"197 100056 15°3 
Naldert**227 83.18? 1629 O21 Olt 198 1:00058 148 
Naldere 2s oe 1580 C.L.C. 199 1:00072 15°3 
B.A. Unir, © 


‘er 


It would be of considerable advantage in the testing if all the 
coils were made of a uniform size. The original Standards of the 
Association measure 6} inches from the bottom of the case to the 
underside of the horizontal portion of the copper connecting rods, 
while the vertical portion of these rods is 8 inches in length. These 
dimensions should be adopted in all coils sent to be tested ; if this 
be done the baths, &c., made to hold the standards hold the coils 
ae well, and the additional convenience in testing is very 
great. 

_ The original Standards of the Association haye again been several 
times compared among themselves. “1 

The results of the comparisons appear to show that while the 
coils A, B, C, D, H, and Flat have remained constant relative to each 
other, the three platinum silver coils ¥ @ and have changed. 

The change in F was referred to at the end of the Report in 1888, 
and is now very large. The coil has increased in resistance by about 
‘0006 B.A. units; G, on the other hand, has fallen by about 0002 
B.A. units, and H by about ‘0001 unit. The {evidence for these 
various statements is given in an appendix to the Report by the 
Secretary. : 

It is perhaps worth remark that in each case the change either 
took place during the time that the coil was immersed in ice or was 
found to have happened when the coil was next measured after its 
removal from the ice. 

The legal ohm coils have not varied relative to Flat. 

_ The investigations into the resistance of copper have been con- 
tinued by Mr. Fitzpatrick. The Committee desire again to thank 
the gentlemen who have rendered him assistance in various ways. 

Mr. Fitzpatrick has examined various specimens of copper sup- 
plied him as wire. He has also examined copper prepared for him 
as pure by Messrs. Sutton, as well as some which he prepared him- 
self electrolytically from carefully purified copper sulphate. These 
last two specimens lead to practically;the same value as that 
obtained by Matthiessen for the specific resistance of copper—viz., 
1767 x 10-* B.A. units at 18°, the specific gravity of these specimens 
is about 8°90. Two wires supplied to him have, however, a dis- 
tinctly lower resistance : the value for one being 1731 x 10-*and for 
the other 1724 x 10_»; a difference in the one case of 2 and in the 


other of 2°4 %. The specific gravity of the first of these wires is 
8:940 and of the other 8°946, and Mr. Fitzpatrick assigns the in- 
creased conductivity to increased density rather than to greater 
purity. : 

: Marihineean gives his results for the resistance of copper at 0°. 
The observations were, however, made mostly at a temperature of 
18° or 20°, and reduced to 0° by the use of a temperature co-efficient. 
So that the value at 18° found from that at 0° by the same co- 
efficient will probably represent the result of Matthiessen’s work 
more accurately than the one he gives himself. Various other points 
of importance are discussed in Mr. Fitzpatrick’s appendix. He 
hopes to be able to give the results for some copper prepared by 
chemical means by Mr. Skinner and himself. He has also made a 
number of measurements on silver, but these are not yet complete. 

Dr. Muirhead and the Secretary have both been working inde- 
pendently at the construction and measurement of a standard air 
condenser. 

Two such condensers have been made for the Committee by the 
Cambridge Scientific Instrument Company, on a plan suggested by 
Dr. Muirhead, and mentioned in the last Report. The capacity of each 
of these is about ‘02 microfarad. Some slight alterations are required 
to one of these, the other is completely satisfactory. Its capacity 
has been repeatedly found, and remains constant to at least within 
1 in 2,000, which is about the limit of accuracy attained. Its in- 
sulation resistance is good, the loss by leakage being about 1 in 


1,000 of the total charge per 1 minute. It has been found possible 
to compare readily with this standard various mica condensers 
having capacities of 1, ‘5,1, and ‘05 microfarad. The accuracy of 
these determinations is about 1 in 2,000. A full account of the 
construction of the condensers, and of the method of making the 
various tests, is given in an appendix by the Secretary, while Dr. 
Muirhead has contributed some notes on his own condensers and 
tests. 

Another appendix contains an account of a very careful and 
interesting comparison between the standard mercury thermometers 
of the Association and a platinum resistance thermometer con- 
structed by Mr. E. H. Griffiths. The resistance thermometer was 
graduated by means of Regnault’s numbers for the vapour pressure 
of water at various temperatures between 0 and 100. ~ a 

The curve of corrections obtained in this way is exactly parallel 
to that giyen by the Kew comparisons ; there is throughout the range 
a constant difference of 0°02 between them. This amount is 
within the limits of error on the mercury thermometer. 

The question of the best value to adopt for the dimensions of a 
mercury column haying a resistance of one ohm has been raised by 
some members of the Committee duxing the year. There is no 
doubt that the column of 106 centimetres adopted by the Paris 
Conference in 1884 is too short. 

After a discussion of the results of the most recent observations, 
the following resolutions were adopted by the Committee :— 

(1) The Committee recommend for adoption as a standard of 
resistance sufficiently near to the absolute ohm for practical pur- 
poses the resistance of a column of mercury 106°3 c.m. in length 
1 square mm. in section’ at a temperature of O° C. ; 

(2) That for the purpose of issuing practical standards of resist- 
ance the number -9866 be adopted as the ratio of the B.A. unit 
to the ohm. 

Thus the new unit may be obtained from the B.A. unit by in- 
creasing it in the ratio ‘9866 to unity, or, to put it differently, the 
Specific resistance of mercury in B.A. units is taken as ‘9535 x 10-4, 
and the length of a column of mercury which has a resistance of 
one B.A. unit as 104-97 ¢.m. The specitic resistance ot mercury in 
ohms is °9407 x 10-4. 

In conclusion the Committee wish to ask for reappointment to 
enable them to continue the work of constructing and issuing 
standard instruments. Of the grant of £50 made at Newcastle only 
412 17s. has been drawn. In order to check any further change in 
the values of the B.A. units, and to render it less necessary to 
employ the original standards in all the comparisons which are 
made, it is desirable that the Committee should possess three or 
four copies of the B.A. unit; while, to enable comparisons to be 
made between the new air condensers and condensers of capacity 
compatible with a microfarad, a resistance box going up to several 
hundred thousand ohms is required. 

The Committee are of opinion that they should be in a position 
to purchase these resistances; they therefore recommend that they 
be reappointed with a grant of £100, that Professor Carey Foster be 
the Chairman, and Mr. R. T. Glazebrook Secretary. 


THE TELEGRAPHIC JOURNAL AND 


366 


ELECTRICAL REVIEW. 


[SEPTEMBER 26, 1890. 


ae eS eS en eee ee ee ee eee AL a aaa SS ATES 


LIQUID INSULATION FOR UNDERGROUND 
CONDUCTORS. 


By DAVID BROOKS. 


THE first work on this system for practical purposes 
was laid for the English Post Office in 1880, along 
the South Western Railway between Waterloo Station 
and Clapham Junction. 

It consisted in boiling cotton covered conductors in 
paraffin oil and drawing them into 1} inch diameter 
iron pipe and afterwards filling the pipe with oil. 
There were 40 conductors of No. 18 B.W. gauge. 
Reservoirs were placed at elevated positions at Clapham 
and Waterloo to supply the loss of oil from leakage. 
The oil used was the ordinary petroleum fluid. The 
only difficulty experienced was from leakage through 
the joints of the pipe. This was remedied by the 
introduction of a heavy rosin oil of the consistency of 
the thicker grades of molasses. It has been working 
without interruption for the past ten years. 

An improved method was patented February Ist, 1887. 
In the spring of that year 53 conductors were laid along 
the Pennsylvania Railroad, between the Broad Street 
Station and 32nd Street, in Philadelphia, a distance of 
one and one-third miles. Instead of the ordinary 


sockets, a 7 -joint is used where the insulation is intro- - 


duced through a plug hole, which occurs at every length 
of pipe, or about 20 feet apart. 

The insulation now used is almost a solid, at a tempera- 
ture of 32° Fah., but as the temperature rises it becomes 
more liquid, and, being sufficiently heated in a caldron, 
is turned in at the T-joints. No stand pipe or reservoir 
is used. 

The advantages of this insulation are :— 

1. It is heavier than water and is not penetrated by it. 

2. Always being liquid it does not crack, or contain 
small fissures for the admission of dampness. 

3. It is not easily punctured by atmospheric elec- 
tricity or currents of high voltage. 

4. The insulation expands and contracts by every 
change of temperature, and thereby prevents the cur- 
rent centering upon any weak portion and developing 
a fault, as is often done in other kinds. 

Other advantages of the system are :— 

1. Mechanical Strength—The wrought iron pipe is 
proof against penetration or injury by workmen’s tools 
in street repairing. 

2. Cheapness.—Iron pipe has five times the capacity 
of lead pipe of equal cost per foot, without making 
allowance for its greater strength and durability. 

3. It is often said of conduits as compared with this 
system, that there are extra ducts for an increase of 
conductors when necessary. If the total cost of any 
conduit, including manholes, is divided by the number 
of ducts, the cost per foot is ascertained. Hach duct of 
itself costs twice as much as the total cost by the liquid 
system, using all the conductors that the duct is 
capable of containing. 

4. Conductors can be looped out of the pipe at any 
desired point to street lamps or for house-to-house 
- purposes, by simply unscrewing a plug and inserting a 
smaller pipe, very much as gas or water is introduced. 

When the cable was laid on the Pennsylvania. Rail- 
road, they had use for only 2 conductors, which left 
28 idle. Since then, increase of business has brought 
five more into use, Provision was made for an in- 
crease. Extra conductors can be drawn into the pipe 
when the cable is laid, much cheaper than providing a 
place for them, as is done in the conduit system. 

In the preceding article regarding conduits, the ob- 
jections made to them are entirely obviated by the use 
of this system, inasmuch as the insulation is hermeti- 
cally sealed from the effects of damp air and gases. 

The cable laid at Gloucester is now working with a 
potential of 3,000 volts, alternating between conductors 
which are in the same pipe. It has 22 terminals ex- 
posed to the weather, and the insulation, making 
allowance for temperature, is as high as when first laid. 


NOTKS. 


Electric Lighting in Berlin—Some notion may be 
arrived at of the extension of electric lighting systems 
in Berlin from the following figures :— 

Augustof ... 1885 1886 1887 1888 1889 
Ampéres . 1,462 5,875 7,827 138,250 22,000 


The Electric Light.in Libraries,—At the meeting of 
the Library Association of the United Kingdom held 
last week at Reading, Mr. W. H. Greenhough, the 
librarian at Reading, in a paper on “The Ventilating, 
Heating and Lighting of Libraries,” drew attention to 
the evil effects of gas used in reading rooms. There is 
great need of improvement in most reading rooms with 
which we are acquainted. ‘Too often, they are pleasant 
places rendered dangerous by the hot, stifling air. A 
large quantity of light must be supplied, and, conse- 
quently, gas brackets are placed in every accessible 
corner. We imagine that nowhere are the deleterious 
effects of gas felt more than in reading rooms. As to 
libraries it is a most important matter for those respon- 
sible for books to see that the wear and tear of their 
treasury is mitigated, and by using the electric light, 
bindings would be kept in good condition for an 
infinitely longer period than would be the case under 
a gaseous régime. 


Lighting of Reading Library.—The Reading Library 
Committee has entered into a contract with the Elec- 
tric Light Company specifying that the sum of £80 
per annum should be paid for the supply of the cur- 
rent to the eight arc lamps to be used in the library and 
reading rooms, for providing the necessary carbons, and. 
for keeping the lamps in order. The total illuminating 
power at the library is to be equal to 4,320 candles. The 
cost of gas formerly consumed in the library was £79 
odd, while the total illuminating power was equal to 
some 1,360 candles. The result of the experience 
gained at Reading showed that, excellent though the 
electric lighting method was, yet, owing to the flicker- 
ing and occasional failure of a lamp to light from one 
cause or another, it could by no means be said to be 
perfect. ; 


Electric Headlights on Locomotives,—Electric head- 
lights will be used in future on all passenger trains of 
the Louisville, New Albany and Chicago Road Railway. 


Electric Lighting in Havana.—Reports to hand show 
that electric lighting is progressing rapidly. Some two 
years ago a local company was formed to work on the 
Westinghouse system. An apparatus, consisting of two 
750 alternate current dynamos, was at once installed at 
the new central station; but before the wiring had 
been completed, so numerous were the demands for 
the supply of light, that the company immediately 
telegraphed to the United States for an alternating 
current plant for a capacity of 3,000 incandescent lights. 
Since this was erected the company have done good 
business and the demand will soon again exceed the 
supply. The Westinghouse Company is preparing 
further plant for shipment. 


Electric Lighting in Madrid,—The Electricity Sup- 
ply Company for Spain, acting under a concession from 
the local authorities, has recently erected a central 
station in Madrid, and houses at a distance of two miles 
from the works are being satisfactorily lighted. The 
cost of the station is £80,000, and the electricity is dis- 
tributed by underground mains. The station is on the 
same lines as those proposed for Leeds by the Yorkshire 
House-to-House Electricity Company, being similar 
to the one erected by that company’s engineers at 
Kensington. 


Light at the Gold Coast,—The electric light is being 
used at the Gold Coast to assist the Apolite Company’s 
quartz crushing operations. The installation comprises 
15 arc lamps. 
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Continental Lighting—The Railway Station and 
Post Office at Ulm will be lit by electricity after 
December Ist next. At Florence the municipal autho- 
rities are in treaty with the International Electricitiats 
Gesellschaft of Vienna for the establishment of an 
electric central station outside the city on the Ganz 
system for 10,000 lamps. 


Electric Lighting at Tiverton.—At the last meeting 
of the Tiverton Town Council, it was resolved to ap- 
point a committee to take into consideration the best 
means of carrying into operation the powers conferred 
upon the council by the Tiverton Electric Lighting 
Order, 1890. It was mentioned by Mr. Grason that the 
electric light would be cheaper than gas. 


Electric Lighting at Weybridge.—An installation of 
170 lamps has been made at Brooklands, Weybridge, 
Surrey. The engine-house is situated about a quarter 
of a mile from the mansion. The plant consists of a 
new 10 H.P. Marshall’s locomotive boiler, fed by a 
Worthington pump, supplying, at 80 lbs. pressure, an 
old form of horizontal steam engine made by Hayward 
and Tyler, hitherto and still used to drive a circular 
saw. At night the engine is employed to drive a shunt 
wound dynamo, by Mackie, giving a current of 60 am- 
peres ata tension of 150 volts. The current is conveyed 
to the house by underground lead-covered cables, pro- 
tected by glazed pipes with cemented joints. The in- 
stallation has proved in every way a success. 


Personal.—Mr. A. J. Howes is about to set out for 
Cairo, to undertake the erection of an electric installa- 
tion at the Mena Hotel, Cairo. 


Fire.—We are desired by Messrs. Cathcart and Peto 
to state that the recent fire at their Hatton Garden 
works will in no way interfere with their business. 


Water Power for an Electric Light Station,— We have, 
on a former occasion, referred to the projected central 
station at Innsbruck, in Austria, and we are now in a 
position to give a detailed account of the work, taking 
the figures from a lecture by Director Geyer, of Augs- 
burg. The design and construction of this installation 
is that of Messrs. Ganz & Co., of Buda-Pest. There is 
a waterfall at Muehlau, near Innsbruck, capable of 
furnishing a maximum of 600 H.P. The fall is 117 
metres, giving a pressure upon the turbines of about 
11‘5 atmospheres. The water is led through pipes, 
350 millimetres in diameter, to a pair of vertical 


turbines of 160 H.P. each. These turbines ran at 250 - 


revolutions per minute, and are coupled, direct, to two 
alternators, each capable of producing 40 amperes with 
2,000 volts. There are two exciters running at 700 
revolutions per minute, giving 60 ampéres and 110 
volts. The present capacity is 2,000 lamps of 16 C.P. 
each. The high tension current is carried on overhead 
conductors (eight mm. diameter) toa distance of about 
four kilometres till it reaches the outskirts of the 
town of Innsbruck ; from there the current is distri- 
buted through a concentric main 5°86 kilometres in 
length. Until recently, the distribution of current has 
been as follows :— 
207 incandescent lamps, each 10 C.P., taking... eh watts. 


510 +> 33 3. 16 ” ”> ” 
79 +”? »”» a” 32 33 oe) 1 1 2 » 
1 +” >> ” 50 »> »” 195 ” 


1 ” ” »” 100 »” ” 390 »” 
3 arc lamps RA Ae wah each 800 ,, 
1 electric motor of 5 H.P. 
1 »> ”? 10 ” 


Total, 51,466 watts. 


The minimum consumption was. 8,000 watts, and the 
maximum at any time 40,000 watts. The building of 
this central station is high up on a hill commanding a 
beautiful view, and it has been constructed of stones 
found in neighbouring quarries. For the purpose of 
transporting the machinery to the spot, special roads 
had to be cut, involving a good deal of labour. The 
entire work—buildings and installation—has been 
carried out in excellent style. 


Electric Fire Accident in Paris. — Parisians and 
others who happened to be on the Boulevard des 
Capucines on Thursday evening, the 18th inst., were 
considerably startled by the sudden extinction of the 
electric lights, and the issuing of dense clouds of smoke 
from an opening in the roadway in front of one of the 
lamps. It appears that the underground system of the 
Compagnie Popp had taken fire at the part between 
the Rue Danon and the Rue des Capucines. This gave 
rise to some groundless apprehension of an explosion 
on the part of the public. The damage was repaired 
in a couple of hours, during which time the neigh- 
bourhood was in complete obscurity, to the great incon- 
venience of traffic. 


Cable Interruption.—The French Government cable 
between Soussa and Sfax, on the coast of Tunis, has 
been broken. This cable was laid in 1882, and, con- 
sidering the nature of the bottom, and the dangers 
which cables along this coast are subjected to at the 
hands of sponge fishers, it may be regarded as having 
lasted well. 


Lyons Tramway.—Experiments have been success- 
fully carried out on the Lyons Monplaisir-la-Plaine 
Tramway in adapting electrical propulsion to the 
ordinary tramcars. One of these cars was fitted with 
electric motors worked from 56 accumulator cells. A 
speed of from 12 to 14 kilometres per hour was main- 
tained during the double journey between Lyons and 
the station at Monplaisir. The accumulators were 
made by the firm of Alioth, and are able to supply 
from 8 to 9 H.P. for eight consecutive hours. The 
comfort of the passengers was greatly increased by the 
car being electrically lighted. 


A New Telephonic Experiment.— An experiment 
with the telephone is to be made in Birmingham next 
Sunday. Transmitters will be set up in Christ Church, 
New Street, so that subscribers to the telephone, if they 
desire, can hear the service and the sermon at their 
private residences. The general manager of the com- 
pany has been encouraged to make the trial by the 
success which attended a similar scheme initiated by 
him eight years ago at Bradford. At the end of the 
choir stalls,on the top of the lectern at the reading 
desk, and at the pulpit desk, small metal cased trans- 
mitters will be placed, and they will be so regulated 
that sound vibration will be taken up without requiring 
the voice to be directed immediately upon the plate of 
the transmitter. 


Electric Welding.—The wire for covering the tube of 
the new 10-inch gun, now in course of construction for 
the United States, is being joined by the electric weld- 
ing process. 


Westinghouse Strike.—The strike of the employes of 
the Westinghouse Company at Pittsburg was termi- 
nated on September 3rd by the capitulation of the 
strikers, who requested their old places. 


The Chinese Telegraph Convention.—In the petition 
presented by the English merchants resident in China, 
many complaints are made against the cable companies. 
According to their statements, they have not derived 
the advantage which was to be expected from the two 
separate lines of the Eastern Extension and the Great 
Northern of Copenhagen, because the two companies, 
since 1875, have been working in combination, and 
maintained a rate of 6s. a word between Hong Kong 
and Europe. They can only communicate with 
America through Europe. The Convention of 1887 
between the Chinese Government and the cable com- 
panies is referred to in bitter terms; the Government 
were, under this agreement, compelled to charge the 
same rate over their land lines to Europe as the com- 
panies. They beg that the Convention may not be 
ratified by Her Majesty’s Government. 


remem 
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Ship Wiring.—The New York Times, of September 
oth, commenting on a threatened fire on board of the 
Etruria, during a then recent passage across the 
Atlantic, caused by a short circuit in the electric leads, 
takes the opportunity of comparing the English and 
American methods of ship wiring, unfavourably to the 
former system. ‘The article states that all the first-class 
liners running between England and the United States 
are wired on the single-wire system, in which the hull 
of the ship is utilised as the return wire, this plan 
being the cheapest way yet devised, owing to the large 
saving in copper, and from the inexpensive manner in 
which the wires are slung up, as well as from the small 
number of fusible plugs usually employed. In contra- 
distinction to the danger that is ever present in a ship 
wired in the English fashion, the American method is 
so exhaustively perfect in every detail, that it is almost 
a moral impossibility for any accident, by fire or shock, 
to occur. The leads are protected first by the insula- 
tion, then by a lead covering to prevent corrosion, and, 
finally, by a wooden casing, from all mechanical 
injury. Fusible plugs are provided for each lamp. 
The junction boxes and cut-out boxes used in the 
American system of marine work are equally complete 
and much superior to the English construction. The 
boxes are waterproof and almost hermetically sealed, 
supplied with stuffing boxes and water-tight covers. 
Nothing but the cheapness of the English system can 
account for its criminal employment on the finest 
steamers in the world. So much from the New York 
Times, whose article reads like an excerpt from some 
glowing and gushing prospectus, the truth of which, at 
least in its practical development, may possibly be open 
to some doubt. In this doubt the gentleman who sent 
us the article joins, and is amazed at the presumptive 
tone in which it is couched, and further states, from a 
five years’ experience, he believes that nearly all the 
wiring on the American side is simply slung up in the 
roughest manner. However true these statements may 
be, it is not improbable that the competition in securing 
contracts for ship lighting in England and Scotland 
does lead to inferior work and material being used on 
board ship, and, in the absence of efficient and 
thorough outside control in the selection of material, 
and of their proper disposition during the progress of 
the work, may eventually result in some serious 
disaster at sea. is 


City and Guilds of London Institute.—Prof. Ayrton’s 
special course for owtside students will be given every 
Monday and Wednesday, at Exhibition Road, at 3 p.m., 
commencing Monday, October 6th. The subject will 
be “The Construction of Direct and Alternate Current 
Dynamos and Motors, and the Methods of Testing their 
Power and Efficiency.” 


Obituary.—M. Gavarret, author of a “ Traité d’Elec- 
tricité,” published in 1857, and of a “Traité de Télé- 
graphie Electrique,” published in 1849, and also of a 
treatise upon the electro-physiological researches of 
Galvani, published in the Annales de Chimie et Physique, 
has just died, aged 81. 


Electric Hair Curler.—By the aid of this useful and 
beautiful invention, the hair, beard, or moustache can 
be curled in any style in one minute. It produces any 
form desired by ladies wearing their hair in the fashion- 
able “loose and fluffy mode.” Thus runs the wrapper 
of anarticle which has been submitted to our notice. 
We are told to hold the curler in the gas a few seconds, 
very little heat being required, on account of its highly 
magnetic qualities. Unfortunately our editorial hair, 
when worn, is neither “ loose nor fluffy,” and we must 
leave the testing of the instrument to others. 


The Story of Laying a Cable—Mr. Herbert Laws 
Webb, New York, will contribute to the October number 
of Scribner’s an article entitled, “ With a Cable Expedi- 
tion,” descriptive of the process of cable laying, and 
the life on board ship. 
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French Telephones,—M. Selves intends to reorganise 
the State service entirely. He proposes to suppress five 
of the eleven intermediary offices and establish one 
central office in their place. This central office will be 
occupied with the service of 6,000 of the total 8,800 sub- 
scribers, and will be located near to the Hotel des 
Postes, at a cost of 800,000 francs, exclusive of building 
expenses. 


Jamaica Industrial and Manufacturing Exhibition.— 
The contract for lighting this exhibition has been 
secured by Messrs. Nicholson and Jennings, of 7, West- 
minster Chambers, Victoria Street, S.W., who have 
tendered in accordance with the specification prepared 
by Mr. Kenneth Mackenzie, of 15, Great George Street, 
Westminster, who is acting as consulting engineer to 
the commissioners. This exhibition will be opened in 
January next, and will remain so for at least three 
months ; being the first exhibition held in that part: 
of the world, it is naturally creating considerable 
attention. The contract includes motive power and 
plant for an equivalent of 70 arc lamps and 650 glow 
lamps, or equal to an electrical output of 74,000 watts ; 
and, since the buildings which are being erected will 
be spacious and of an elegant design, the effect, both in 
the interior of the exhibition as well as the ornamental 
grounds will be very striking. The contract also includes 
two electric motors of 20 H.P. each, for running some 
of the counter-shafting supplying power to exhibitors. 
The West Indies are at present, certainly as far as 
regards the enterprise of English electrical contractors, 
altogether untouched, since the greater part of whatever 
has been done there up to now has been supplied from 
the United States ; and it is thought that a considerable 
impetus will be given to trade by the fact of this exhi- 
bition being organised by the government of the 
largest English colony there. We understand that 
Mr. Mackenzie will be glad to give information and 
particulars to any electrical firms who might feel 
inclined to utilise the advantages which this exhibition 
will offer for opening up a trade in the West Indian 
islands and Central America. 


The Electric Light on the German Railways.—In 
Germany, on the railway lines on the banks of the 
Rhine, the electric light has been employed for some- 
years with success. The Voss Gazette now informs us 
that the directors of the Prussian railways are about to 
light, as a trial, a certain number of carriages with in- 
candescent lamps. Five of these lamps will be installed 
in each carriage. The intensity of the light can be 
regulated by the passengers as they wish. 


The African Telegraph Service.—The first telegram 
direct from the German-African coast arrived last week 
in Hamburg. It was addressed by Serva Hadji to 
Captain Baron Von Gravenreuth, and ran as follows :— 
‘‘Lauterberg from Bagamoyo. Gravenreuth Salaam. 
Two members of the telegraph staff 
have just left Marseilles for Dar-es-Salaam with a view 
to organising the telegraph service there.” 


Dry Batteries.—The following directions, with re- 
ference to a dry battery manufactured by an American 
firm, suggests that the name dry has been given by an 
inhabitant of the Emerald Isle. “To fully charge 
battery remove the cover and pour in slowly through 
the holes in the top one gill of pure water.” 


Telephone and the Benwell Murder.—So great is the 
interest in this case, that telephone wires have been 
connected from the Court to a neighbouring hotel. 
Transmitters are placed near the heads of the counsel, 
thus enabling the trial to be heard with distinctness. 
The wires, which almost obstruct the view, ¢alled forth 
a protest from the judge. 


Double-Cylinder Phonograph,—An improved phono- 
graph has been invented by an American which takes 
a record on two cylinders simultaneously. 
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Electric Cars in Leeds,—The Thomson-Houston 
Company has offered to equip a section of line in Leeds 
with electric cars, and pay a nominal rent of 100 
guineas a year. If, on the expiration of two years, the 
Corporation decides to adopt electricity as the motive 
power upon the tramways, it will be able to take over 
the concern from the American company ata valuation. 
This will be no doubt favourably considered by the 
Highways Committee. 


The Electro-Harmonie Society.—The concerts of this 
season—the fifth—will be six in number, and are 
announced to take place on the evenings of the 
following dates :—Friday, October 3rd, 1890, Smoking 
Concert ; Friday, November 7th, 1890, Smoking Con- 
cert; Monday, December 8th, 1890, Ladies’ Night ; 
Friday, January 30th, 1891, Smoking Concert ; Friday, 
February 27th, 1891, Ladies’ Night; Friday, April 
10th, 1891, Smoking Concert. At the first of the series 
Messrs. A. Thompson, W. G. Forington, W. Nicholl 
and Frederick Upton will perform, whilst the instru- 
mental portion of the programme will be in the hands 
of Messrs. T. HE. Gatehouse and Alfred Izard. 


Wade’s Patent Are Lamp Tablets.—With the view of 
utilising the strong light of the arc lamp for adver- 
tising purposes, transparent tablets are now manufac- 
tured, lettered in various colours, and so made as to 
fit any type of lamp. Some are constructed of two bent 


panels joined at the ends, forming an oval enclosure 
for the lamp, and others of four panels, forming a 
square enclosure for the lamp. They do not diminish 
the light, and are effective both by day and night. 
They are supplied’ by the Woodhouse and Rawson 
United Company, Limited. 


Telephone Induction Coils.—The article on Tele- 
phone Induction Coils, which we give in our 
present issue, opens up an interesting subject. Those 
who have experimented largely with different forms 
and sizes of coils for telephonic purposes can hardly 
fail to have been struck with the extraordinarily 
small difference which is found to exist in the working 
qualities of the different types—long coils, short coils, 
coils of small diameter, coils of large diameter, coils 
with large cores, and coils with small cores all seem to 
give very nearly similar results; even the gauge of 
wire used in the primary and in the secondary makes 
surprisingly little difference. The cause of all this has, 
we believe, never been explained, nor attempted to be 
explained. Great hopes were entertained that coils on 
the transformer principle would give remarkably good 
results, but quite the contrary turned out to be the 
case, and the reason is now evident if it were not so 
before, 


Electric Lighting in Chelsea.—In the report of the 
surveyor to the parish, we find the following remarks : 
There are in Chelsea actually using the electric light, 
about 139 houses supplied as follows, viz. :— 

Chelsea Electricity Supply Co. .. 113 houses. 


Cadogan Electric Light Co. _... vas, OS 
London Electric Supply Corporation ... lee: 


139 


[t should be borne in mind that the desire for electric 
light in Chelsea is not, as in most parishes, an outcome 
of the electric lighting mania of 1882, but dates from 
some four years prior to that period, and that what at 
first sight looks like slow progress, is really the natural 
growth of an important industry which, in each stage 
of its advancement, bears marks of the careful atten- 
tion bestowed upon it by the Chelsea vestry. 


NEW COMPANIES REGISTREED. 


Electrical Inventions Company, Limited.—Capital, 
£35,000 in £1 shares. Objects: To acquire, work, 
develop and deal with patents of electrical inventions 
and improvements, and of electrical instruments and 
apparatus of every description, whether patented or 
not. Signatories (with 1 share each): W. Dare, 15, 
Stansfield Road, Stockwell; S. B. Witherby, 5, Holly 
Villas, Highgate ; A.Good and A. W. Good, 57, Moor- 
gate Street ; R. Radermacher, 16, Golborne Road, W. ; 
Bruce Kedge, 29, Morrison Road,-S.W.; C. Jellicoe, 
74, Godolphin Road, Shepherd’s Bush. Thesignatories 
are to appoint the first directors ; qualification for sub- 
sequent directors, £190 in shares; the company in 
general meeting will appoint remuneration. Regis- 
tered 18th inst. by A. W. Rixon, 10, Austin Friars. 

J. E. H. Gordon and Company, Limited.—Capital, 
£50,000 in £10 shares. Objects: To acquire as a going 
concern the business of electrical engineer carried on 
hy J. E. H. Gordon, M.Inst.C.E., and to construct, 
inanufacture, supply, and maintain electric light 
inachinery and apparatus. Signatories (with 1 share 
each): *J. EK. H. Gordon and Mrs. Gordon, 1, Queen’s 
Gate Gardens; *W. J. Rivington and Mrs. Rivington, 
21, Gledhow Gardens, South Kensington ; Mrs. EK. C. 
Gordon and Miss E. ©. Gordon, Hornlow Cottage, 
Campden Hill, W.; Hy. Sinclair, 11, Pall Mall. The 
signatories denoted by an asterisk are the first directors ; 
qualification, 200 shares. Registered 19th inst. by 
Messrs. Mann and Taylor, 109, New Oxford Street. 

Combination Telephone and Electrical Engineering 
Company, Limited.—Capital, £20,000, in £1 shares. 
Objects: To acquire and work the letters patent, Nos. 
5,008 and 7,553, both of 1890, relating to telephones, 
and to take over as a going concern the business of 
Charles James Grist, carried on at 43, Sydney Street, 
Oxford Road, Manchester. ‘To carry on the business of 
a telephone, telegraph and electric light, heat and power 
supply company. Signatories (with one share each) : 
A. Lewis, 204, Elgin Avenue, W.; T. J. Cook, 4, Bovill 
Road, Forest Hill; H. C. Fowler, St. Paul’s Road, 
Tottenham ; H. T. Raw, 140, Birchanger Road, Wood- 
side, S.K.; S. N. Smith, 68, Holmes Road, Kentish ~ 
Town ; T. E. Halford, 33, Priory Road, Bedford Park ; 
C. Howard, 59, Lennox Road, Walthamstow. Messrs. 
C. J. Grist and E. Frank Fartado are appointed manag- 
ing directors, each ata salary of £300 per annum. The 
ordinary directors will be entitled to £75 per annum 
each, with £45 additional to the chairman. Qualifica- 
tion, 50 shares. Registered, 19th inst., by Ernest 
Salaman, 65 and 66, Chancery Lane. Registered office, 
35, New Broad Street. 


J. H, Holden and Company, Limited.—Capital, 
£1,000, in £1 shares. Objects: To carry on business 
as cotton, wool, flax, hemp, jute and yarn merchants. 
To generate, use, let, or supply electric, gas, steam, or 
other power. Signatories (with one share each): J. 
H. Holden, Tonge; P. Crook, Bolton; W. Schmid, 
Bolton ; F. T. Hilton, Bolton ; Miss A. Nuttall, Bolton ; 


‘P. Kirkham, Preston ; Mrs. M. Holden, Bolton ; all in 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


370 


[SEPTEMBER 26, 1890. 


Registered, 19th inst., without special 
Office, 


Lancashire. 
articles, by R. Jordan, 120, Chancery Lane. 
Bradshawgate, Bolton, Lancaster. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Electric Propulsion and Traction Company, 
Limited.—The annual return of this company, made 
up to the 18th inst., was filed on the same day. The 
nominal capital is £5,000, in £1 shares. 3,241 shares 
have been issued, 3,184 being considered fully paid. 
ae o7 shares the full amount has been called and 
paid. 

Woodhouse and Rawson United, Limited. — An 
agreement of 3rd inst. (filed 15th inst.) is supplemental 
to an agreement of 15th July entered into with Wood- 
house and Rawson Electric Manufacturing Company, 
Limited (called the vendor company). The sale and 
purchase of the property referred to in the principal 
agreement has not yet been completed, for divers 
reasons, principally legal questions between the vendor 
company and other parties as to certain important 
assets. Until settlement thereof, it is deemed desirable 
that no steps should be taken for the liquidation of the 
company, and it is agreed to modify the terms of the 
principal agreement. It is therefore agreed that the 
eee: money payable shall be apportioned as 
ollows :— 


The plant, other than incandescent lamp plant £5,250 
The stock, other than stock of incandescent lamps 11,750 
Patents and licences a, ; 11,000 
Goodwill ... me SBE as cae bebe 3,500 

Stock of incandescent lamps, and incandescent 
lamp plant... ons sia ae isc BS 500 
£32,000 


The sum of £23,000 is payable in ordinary shares and 
in fully paid shares. 

An agreement of 3rd September (registered 15th 
inst.) with the Woodhouse and Rawson Electrical 
Supply Company of Great Britain, Limited, is also sup- 
plemental to an agreement of 15th July. For similar 
reasons the purchase consideration is modified until 
the settlement of the question involved, to £15,000, of 
which £12,500 is payable in fully paid shares. 


CITY NOTES, REPORTS, MEETINGS, é&c. 


The Direct Spanish Telegraph Company, Limited. 


THE report of the directors for the half-year ended 30th June, 
1890, to be presented at the general meeting of shareholders, to 
be held on Tuesday, September 30th, 1890, states that the accounts 
show, after providing for debenture interest, a balance to the 
credit of profit and loss of £7,199 17s. 2d. The traffic receipts 
have again been satisfactory, and show an _ increase of 
£2,057 1s. 8d. as compared with the corresponding half-year of 
1889. The working expenses are £391 Os. 8d. in excess of those 
for the corresponding period of last year. The company’s cables, 
and the land-lines in connection with them, have continued in 
good working order throughout the half-year. The company was 
represented at the International Telegraph Conference held at 
Paris in May last, and had, as well as other telegraph companies 
and administrations, to submit to reductions of tariff which will 
affect the company’s revenue to some extent. These reductions 
do not come into force until the 1st July, 1891. 

An extraordinary general meeting will take place immediatel 
after the ordinary general meeting, in accordance with the follow- 
ing resolution which was unanimously adopted by the shareholders 
at the last ordinary general meeting. 

“That in the opinion of this meeting the directors’ remunera- 
tion should be now increased beyond the sum of £400 per annum, 
and that in view of their declared intention not to avail them- 
selves of their rights under the 71st of the company’s articles of 
association as it now stands, the directors be, and are hereby re- 
quested, to give notice of a special resolution being brought for- 
ward at the next half-yearly meeting for altering article 71, so as 
to increase their remuneration to £600, or otherwise, as may from 
time to time be voted in general meeting.” 

Of the balance of profit and loss, £2,500 have been put to the 
reserve fund, which now amounts to £20,258 6s. 6d,, leaving a 


balance of £4,699 17s. 2d. Out of this amount the directors re- 
commend the payment of the dividend at the rate of 10 per cent. 
per annum on the preference shares, and a dividend at the rate of 
6 per cent. per annum (free of income tax) on the ordinary shares. 
This will admit of a sum of £1,685 12s. 9d. being carried to the 
“contingencies account,” which the directors consider it indis- 
pensable to maintain, in view of fluctuations of traffic, &c., the 
reserve fund applying solely to the renewal of the cables. 
The dividend warrants will be issued on the 1st October, 1890. 


General Electric Power and Traction Company, 
Limited. 


Tue statutory meeting of this company was held at Winchester 
House, on Tuesday, Viscount Bury presiding. 

The Chairman said his task was a purely formal one, the meet- 
ing being held, in pursuance of statute, for the purpose of 
giving the shareholders an opportunity of satisfying themselves, 
by personal communication with the board, at a short period after 
commencement of operations, that all the requirements of the 
various Acts have been complied with, and that everything is in 
regular and due order. He was happy to say that the affairs of 
the company were in complete order. No accounts had been 
issued, because it would be entirely premature to talk about what 
had been done or what was going to be done in the immediate 
future. A time would shortly arrive when the directors would 
have something to say upon those subjects. All he could tell them 
was that the company, which began as a going concern, was 
going on in a satisfactory manner. The directors had been con- 
stantly and energetically occupied with the various details of the 
factory, the mining branch, and the launches. The company’s 
electrical cars were running in a satisfactory manner. The 
electrical works were under the management of Mr. A. T. Snell, 
who was well known as a most efficient and successful engineer, 
and who had occupied a high position under Mr. Immisch, at the 
“ Tmmisch ” works. They were very satisfactorily developing the 
mining plant, and had received very considerable orders in that 
department. Very satisfactory enquiries had been received from 
the various departments of electric traction, especially those 
devoted to tramways. In fact, the company had a future before 
it which, as he was not addicted to strong language, he would 
not call brilliant, but which he would call satisfactory, to his 
colleagues and himself. 

A Shareholder would like to know to what extent shares had 
been taken ? 

The Chairman thought it was not a strictly regular question ; 
it was certainly no part of the business of the present meeting. 
But, while anxious to keep within the usual routine, he saw no 
objection to saying that, with the exception of £8,000, the whole 
of the shares, ordinary and preference, had been allotted; and the 
whole proceeds of the preference shares would be devoted to the 
working of the company. 

The proceedings then terminated. 


Elmore’s Wire Manufacturing Company, Limited,— 
The Stock Exchange has appointed to-day a special settling 
day for Elmore’s Wire Manufacturing Company, Limited, 
shares Nos. 1 to 67,358, and has ordered the undermentioned 
securities to be quoted :—Preference shares, Nos. 1 to 50,000; 
Elmore’s Patent Copper, vendors’ shares, Nos. 1 to 238,300; 
Elmore’s Wire Manufacturing Company, Limited, shares Nos. 1 
to 67,358. 


Elmore’s Copper Companies.—The first batch of 
letters of allotment in Elmore’s French Patent Copper Deposit- 
ing Company, Limited, has been posted. “ We,” says a financial 
paper, “areinformed that the issue has been subscribed nearly four 
times over, the actual number of shares applied for being 253,951.” 
The shares are quoted 1$ to 1¢ prem. .An Austrian Elmore’s 
Copper Company is to be brought out in a few days. 


Stock Exchange Settlements.—A pplication has been 
made to the Stock Exchange to appoint a settling day, and to 
grant a quotation to the International Okonite Company, Limited, 
preference shares, Nos. 5,667 to 17,000; ordinary shares, Nos. 
22,667 to 34,000 ; and £517,000 6 per cent. debentures. Woodhouse 
and Rawson United, Limited.—Ordinary shares Nos. 1 to 31,416, 
and preference shares Nos. 40,001 to 54,285. 


Globe Telegraph and Trust Company, Limited.—The 
directors have declared an interim dividend of 1s. 9d. per share, 
payable on the 18th proximo. 


Eastern Extension, Australasia, and China Telegraph 
Company, Limited.—Interim dividend for June quarter of 2s. 6d. 
per share, payable on the 15th prox., has been declared by the 
directors. 


TRAFFIC RECEIPTS. 


The Brazilian Submarine Telegraph Company, Limited. The traffic receipts for 
the week ending September 19th, were £4,640, 

The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending September 19th, after deducting the fifth of the gross receipts payable 
to the London Platino-Brazilian Telegraph Company, Limited, were £3,627. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Present 
ount 
Issued, 


£ 
250,000 
1,549,160 
2,725,420 
2,725,420 
130,000 
99,000 
75,000 
63,416 
63,416 
$7,216,000 
224,850 
20,000 
16,900 
6,000 
12,931 
6,090 
60,710 
400,900 
70,000 
200,000 
,200,000 
250,000 
320,000 
446,100 
12,500 
367,900 
45,000 
19,900 
46,700 


67,385 


19,700 
180,227 
180,042 
150,000 

40,000 
250,009 

9,334 
5,334 

41,600 
200,000 

17,000 

38,348 
109,000 

49,900 
436,700 

15,000 

15.000 
220,000 

9,000 


209,750 


20,000 
3,381 
78,949 
37,350 
150,000 
55,000 
146,000 
100,000 
15,609 
300,000 
30,000 
150,000 
64,572 
26,986 
26,986 
200,000 
250,000 
88,321 
34,563 
4,669 
1,336,000 
179,300 
42,853 


_ 


Stock or Closing 
a ebarc: (september 18). 
African Direct Telegraph, Ltd., 4 p. c. Deb. yin ae and to Bearer 100 98 —101 
Anglo-American Telegraph, Limited ; Stock 514— 523 
Dost dove Bapmeawreferred .. Stock 88 — 89 
Do. do. Deferred Stock 153— 153 
Brazilian Submarine Shee ie Limited .. 10 113— 123 
Do. do. 5 p. c. Bonds.. Hf 100 100 —102 
Do. do. 5 p. c. 2nd Series, repayable June, 1996 100 103 —107 
Brush Electric Engineering Ordinary, Nos. 1 to 63,416.. 3 13— 2 
Do. do. Preference, Nos. 1 to 63,416. 2 1g— 1gxd 
Commercial Cable, Capital Stock $100 103 —105 
Consolidated Telephone Construction and Maintenance, ‘Ltd. 14/- Ts tt 
Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20,000 | Stock pian be. 
Cuba Telegraph, Limited : a 10 123— 124 
ios a0'p. c. Preference , 10 Li + 
Direct s saint Telegraph, Limited : £4 only paid 5 Aime as 
De. ast i 10 p. c. Preference “ she i 5 9 — 10 
Direct United States Cable, Limited, 1877 20 103— 10% 
Eastern Telegraph, Limited, Nos. 1 to 400 009 10 14 — 14} 
Do. 6 p. ¢. Preference 10 15 — 153 
Do. 5 p. c. Dehs. (1879 issue), repay. Aug., 1899 100 106 —109 
Do. 4p. ce. Mortgage Debenture Stock ... Stock 104. —107 
Eastern Extension, Australasia and China Telegraph, hinge 10 143— 143 
Do. 6 p. c. Debentures, repay. February, 1891 100 100 —102 
Do. 5 p. ce. (Aus. Goy, Sub.), Deb., 1900, red. ann. drgs. 1¢0 103 —106 
Do. 5 p. c. Debentures, 1890, redeem. ann. drawings... 100 103 —106 
Eastern and South African Tel., Ltd., 5 p. c. Mort. Deb., 1900.. 100 102 —105 
Electric Construction, Limited, Nos. 101 to 45,100 2 10 3—8i 
*Electricity Supply Co. of Spain, Nos. 101 to 20,000... 5 4§—-~ 5} 
Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000 2 63—"" 74 
Elmore’s Wire Manufacturing, Limited, Nos. 1 to 67,885 3 7" 
{ issued at 1 pm. all paid (£14 paid) a 
Fowler-Waring Cables, Nos. 301 to 20,000 ... (£3 only paid) 5 2924 
Globe Telegraph and Trust, Limited te He = 10 87— 94 
Do. do. 6 p. c. Preference 10 14$— 15 
Great Northern Tel. Company of Copenhagen ... 10 153— 16} 
Do. do. 5 p. c. Debs. (issue of 1881) 100 100 —103 
Do. do. do. (issue of 1883) 100 104. —107 
Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 10 114— 123 
Do. 7p. ©. Cumulative Preference, Nos. 2,667 to 8,000 10 114— 123 
India-Rubber, Gutta-Percha and Telegraph Works, Limited ... 10 183— 193 
Do. do. 4% p. c. Deb., 1896.. 100 102 —104 
Indo-European Telegraph, Limited.. tic 25 36 — 388 
London Platino-Brazilian Telegraph, ‘Limited . : 10 643— 74 
Do. do. do. 6 p. c. Debentures G3 100 105 —108 
*Metropolitan Electric Supply, Limited, Nos. 6,101 to 50,000 . 10 4 — 42 
National Telephone, Limited, Nos. 1 to 436,700 ... aa , 5 48— 42 
Do. 6 p. ¢. Cum, Ist Preference .. 10 12 — 123 
Do. 6 p. c. Cum. 2nd Preference (£8 only paid) 10 10 — 104 
Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) i — 3 
Reuter’s, Limited ape 8 Shearst 
South of England Telephone, Ltd., “Ordinary, Nos. 1 to 2, 000, , 4 
2, 501 to 3,500, 93,251 to 300,000 1 EIS TS. 
Do. 6p.c. Cum. Pref., Nos. 1 to 20, 000 (£34 only paid) 5 ans 
Submarine Cables Trust nae Ae me Cert. 113 117 
Swan United Electric Light, Limited (£34 only paid) 5 5}— 53 
Telegraph Construction and Maintenance, Limited : 12 49 —= "4A, 
Do. do. do. 5 p. c. Bonds, red. 1894 100 100 —102 
United River Plate Telephone, Limited ... 5 Bi— 4 
Do. do. 5 p. ¢. Debenture ‘Stock.. Stock 90 — 94 
Do. ~ do. 7p. c. Debs., Nos. 1 to 1,000 100 4 ies 
West Poth e Telegraph, Limited, Nos. 7, 501 to 23,109 ... 10 ve 10 
do. do. 5 p. c. Debentures 100 99 —102 
West ‘Coast of America Telegraph, Limited : 10 44— 5 
Do. do. do. 8 p. c. Debs, repay. 1902 100 101 —106 
Western and Brazilian Telegraph, Limited ae 15 ll — 114 
Do. do. do. 5p.c. Cum. Preferred . ry i 72 
Do. do. do. 5p.c. Deferred . 4 4t— 5 
Do. do. do. 6 p. ¢. Debentures «Ay 1910.. 100 103 —106 
Do. 6 p. c. Mort. Debs., series “ B” of ’80, red. Feb., 1910 100 101 —104 
West India and Panama Telegraph, Limited 10 33— 38 
Do. do. do. 6 p. c. Ist Preference 10 114— 12 
Do. do. do, 6 p. c. 2nd Preference .. 10 131— 14 
Western Union of U.S. Tel., 7 p. c. 1st Mort (Building) Bonds $1,000 | 122 —127 
Do. do. 6p.c. Sterling Bonds ... 100 a7 99 
*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42,953 (£2 only paid) 5 12 = “13 


Closing 
Quotation. 


(September 25.) 


98 —101 
51 — 52 
873— 88} 
143— 15} 
113— 123 
100 —102 
103 —107 
if 2 
lj— 1 
103 —105 
en a 
53— 53 
12 — 122 
17 — 18 
pe oe 
9 — 10 
10s— 108 
14 — 14} 
15 — 15} 
106 —109 
104. —107 
144— 143 
100 —102 
103 —106 
103 —106 
102 —105 
7%— 8} 
As— } 
6— 6 
eas 3 
2 4 
4— 38 
8i— 92 
143— 15 
153— 16} 
100 —103 
ie —107 
}— 123 
tty s— 12} 
18 — 19 
102 —104 
36 — 38 
63— 74 
105 —108 
4— 4} 
4g— 42 
12 — 123 
10 — 103 
: ae 3 
8 8 
oo tk 
es 
8 
23— 3 
113 —117 
53— 5% 
43 — 45 
100 —102 
3i— 4 
90 — 94 
9 — 10 
99 —102 
43— 5 
103 —108 
11 — 113 
6j— 7 
43— 54 
103 —106 
101 —104 
33— 34 
114— 12 
14 — 15 
122 —127 
99 —103 
1i— 13 


Business done 
during week ending 
September 25, 1890. 


Highest. 


105 


OO > 


Jem Coles alos ele 


aljer 


Lowest. 


1033 


* Subject to Founders Shares. 
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LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Blackpool Electric Tramway Company, Limited, £10 (£64 paid), 7:—7$.—Elmore Copper Depositing Priorities, 7 —7}.—Elmore’s 


French Patent Copper Depositing shares of £2 (issued at 10s. premium, 15s. paid), 24— 


23.—House-to-House Company (£5 paid), 


5 —5}.—International Okonite, Ordinary of £10 (£7 paid), 6{—7§.—London Electric Supply Corporation, Ordinary (£5 paid) 
2;—3.—Manchester Edison and Swan Company, £9 (£1 paid) 11/- —13/-. 


Bank Rate or Discount.—5 per cent. (25th September 1890). 
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THE ELECTRO-MAGNET.* 
By Prof. SILVANUS P. THOMPSON, D.Sc., B A., M.I.E.E. 


(Continued from page 382.) 


In the next number of “ Silliman’s Journal’ (April, 1831), Prof. 
Henry gave “an account of a large electro-magnet, made for the 
laboratory of Yale College.” The core of the armature weighed 
59 Ibs., it was forged under Henry’s own direction, and wound by 
Dr. Ten Eyck. This magnet, wound with 26 strands of copper 
bell wire of total length of 728 feet, and excited by two cells 
which exposed nearly 42 square feet of surface, readily supported 
on its armature, which weighed 23 lbs., a load of 2,063 lbs. 

Writing in 1867 of his earlier experiments, Henry speaks ¢ thus 
of his ideas respecting the use of additional coils on the magnet 
and the increase of battery power :— H 

“To test these principles on a larger scale, the experimental 
magnet was constructed, which is shown in fig. 6. In this a 


Fig. 6.—HENRy’s EXPERIMENTAL ELECTRO-MAGNET. 


number of compound. helices was placed on the same bar, their 
ends left projecting, and so numbered that they could all be 
united into one long helix, or variously combined in sets of lesser 
length. 

“ From a series of experiments with this and other magnets, it 
was proved that in order to produce the greatest amount of mag- 
netism from a battery of a single cup a number of helices is re- 
quired ; but when a compound battery is used, then one long wire 
must be employed, making many turns around the iron, the 
length of wire, and consequently the number of turns, being com- 
mensurate with the projectile power of the battery. 

“In describing the results of my experiments, the terms ‘in- 
tensity ’ and ‘quantity ’ magnets were introduced to avoid circum- 
locution, and were intended to be used merely in a technical sense. 
By the intensity magnet I designated a piece of soft iron, so sur- 
rounded with wire that its magnetic power could be called into 
operation by an intensity battery ; and by a quantity magnet, a 
piece of iron so surrounded by a number of separate coils, that its 
magnetism could be fully developed by a quantity battery. 

“‘T was the first to point out this connection of the two kinds of 
the battery with the two forms of the magnet; in my paper, in 
‘Silliman’s Journal,’ January, 183), and clearly to state that when 
magnetism was to be developed by means of a compound battery, 
one long coil must be employed, and when the maximum effect 
was to be produced by a single battery, a number of single strands 
should be used. Neither the eloctro-magnet of Sturgeon 
nor any electro-magnet ever made previous to my investigations 
was applicable to transmitting power to a distance. . . . . The 
electro-magnet made by Sturgeon, and copied by Dana, of New 
York, was animperfect quantity magnet, the feeble power of which 
was developed by a single battery.” 

Finally, Henry { sums up his own position as follows :— 

“1, Previous to my investigations, the means of developing 
magnetism in soft iron were imperfectly understood, and the elec- 
tro-magnet which then existed was inapplicable to transmissions 
of power to a distance. 

**2. I was the first to prove by actual experiment that in order 
to develop magnetic power at a distance, a galvanic battery of 
‘intensity ’ must be employed to project the current through the 
long conductor, and that a magnet surrounded by many turns of 
one long wire must be used to receive this current. 

“3. I was the first to actually magnetise a piece of iron at a dis- 
tance, and to call attention to the fact of the applicability of my 
experiments to the telegraph. 

“4. I was the first to actually sound a bell at a distance by 
means of the electro-magnet. 

“, The principles I have developed were applied by Dr. Gale 
to render Morse’s machine effective at a distance.” 

Though Henry’s researches were published in 1831, they were 
for some years almost unknown in Europe. Until April, 1837, 
when Henry himself visited Wheatstone at his laboratory at 
King’s College, the latter did not know how to construct an elec- 
tro-magnet that could be worked through a long wire circuit. 
Cooke, who became the coadjutor of Wheatstone, had originally 


*Cantor Lecture. 
January 20th, 1890. 
+ Statement in Relation to the History of the Electro-Magnetic 
Telegraph : from the Smithsonian Annual Report for 1857, p. 99. 
ft “Scientific Writings of Joseph Henry,” vol. ii., p. 435, 


Delivered before the Society of Arts, 


come to hini to consult him,* in February, 1837, about his tele- 
graph and alarum, the electro-magnets of which, though they 
worked well on short circuits, refused to work when placed in cir- 
cuit with even a single mile of wire. Wheatstone’s own accountt 
of the matter is extremely explicit :—“ Relying on my former ex- 
perience, I at once told Mr. Cooke that his plan would not and 
could not act as a telegraph, because sufficient attractive power 
could not be imparted to an electro-magnet interposed in a long 
circuit ; and to convince him of the truth of this assertion, I in- 
vited him to King’s College to see the repetition of the experiments 
on which my conclusion was founded. He came, and after seeing ~ 
a variety of voltaic magnets, which, even with powerful batteries, 
exhibited only slight adhesive attraction, he expressed his disap- 
pointment.” 

After Henry’s visit to Wheatstone, the latter altered his tone. 
He had been using, faute de mieux, relay circuits'to work the 
electro-magnets of his alarum in a short circuit with a local 
battery. ‘These short circuits,” he writes, “have lost nearly all 
their importance, and are scarcely worth contending about since 
my discovery” (the italics are our own) “ that electro-magnets may 
be so constructed as to produce the required effects by means of 
the direct current, even in very long circuits.” f 

We pass on to the researches of the distinguished physicist of 
Manchester, whose decease we have lately had to deplore, Mr. J. P. 
Joule, who, fired by the work of Sturgeon, made most valuable 
contributions to the subject. Most of these were published either 
in Sturgeon’s “ Annals of Electricity,” or in the “ Proceedings of 
the Literary and Philosophical Society of Manchester,” but their 
most accessible form is the republished volume issued five years 
ago by the Physical Society of London. 

In his earliest investigations he was endeavouring to work out 
the details of an electric motor. The following is an extract from 
his own account (“ Reprint of Scientific Papers,” p. 7.) :— 

“Tn the further prosecution of my enquiries, I took six pieces 
of round bar iron of different diameters and lengths, also a hollow 
cylinder, ~,th of an inch thick in the metal. These were bent 
in the U-form, so that the shortest distance between the poles of 
each was half an inch; each was then wound with 10 feet of 
covered copper wire, ;jth of an inch in diameter. Their attractive 
powers under like currents for a straight steel magnet, 14 inch 
long, suspended horizontally to the beam of a balance, were, at 
the distance of half an inch, as follows :— 


: 
Nol. |No.2. |No.8. | No. 4.| No.5.| No. 6.| No. 7. 
Hollow. | 3olid. | Solid.) Solid.| Solid.| Solid.| Solid, 


Length round the ben | | | 
in inches..... ah. 
Diameter in inches 
Attractionfor steel mag- 
net, in grains... Ep ieiso -| on a 
Weight lifted, in ounces 36°] 52 | 92) 8 


tle OD 


48 
20 | 28 


“ A steel magnet gave an attractive power of 23 grains, while 
its lifting power was not greater than 60 ounces. 

“The above results will not appear surprising if we consider, 
first, the resistance which iron presents to the induction of mag- 
netism, and, second, how very much the induction is exalted by 


-the completion of the magnetic circuit. 


« Nothing can be more striking than the difference between the 
ratios of lifting to attractive power at a distance in the different 
magnets. Whilst the steel magnet attracts with a force of 23 
grains and lifts 60 ounces, the electro-magnet No. 3 attracts with 
a force of only 5'1 grains, but lifts as much as 92 ouuces. 

«To make a good electro-magnet for lifting purposes :—1l. Its 
iron, if of considerable bulk, should be compound, of good quality, 
and well annealed. 2. The bulk of the iron should bear a much 
greater ratio to its length than is generally the case. 3. The 
poles should be ground quite true, and fit flatly and accurately to 
the armature. 4. The armature should be equal in thickness to 
the iron of the magnet. 

“Tn studying what form of electro-magnet is best for attraction 
from a distance, two things must be considered, viz., the length of 
the iron, and its sectional area. 

“ Now I have always found it disadvantageous to increase the 
length beyond what is needful for the winding of the covered 
wire.” 

These results were announced in March, 1839. In May of the 
same year Joule propounded a law of the mutual attraction of two 
electro-magnets as follows :—“ The attractive force of two electro- 
magnets for one another is directly proportional to the square of 
the electric force to which the iron is exposed ; or if = denote the 
electric current, w the length of wire, and m the magnetic ‘attrac- 
tion, Mm = £? w’.” The discrepancies which he himself observed he 
rightly attributed to the iron becoming saturated magnetically. 
In March, 1840, he extended this same law to the lifting power of 
the horseshoe electro-magnet. 

In August, 1840, he wrote to the “ Annals of Electricity’ on 
electro-magnetic forces, dealing chiefly with some special electro- 
magnets for traction. One of these possessed the form shown in 


* See Mr. Latimer Clark’s account of Cooke in vol. viii. ¢/ 
“ Journal of Society of Telegraph Engineers, p. 3,741, 1880. 

+ W. F. Cooke, ‘“‘ The Electric Telegraph: was it invented by 
Prof. Wheatstone ?”’ 1856-7, pt. ii., p. 87. 

ft Ib., p. 95. 
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Fig. 7. Both the magnet and the iron keeper were furnished 
with eye-holes for the purpose of suspension and measurement 
of the force requisite to detach the keeper. Joule thus writes 
about the experiments * :— 

“I proceed now to describe my electro-magnets, which I con- 
structed of very different sizes, in order to develop any curious 
circumstance which migbt present itself. A piece of cylindrical 
wrought iron, eight inches long, had a hole one inch in diameter, 
bored the whole length of its axis ; one side was planed until the 
hole was exposed sufficiently to separate the thus formed poles 
one-third of an inch. Another piece of iron, also eight inches 
long, was then planed, and being secured with its face in contact 
with the other planed surface, the whole was turned into a cylinder 
eight inches long, three and three-quarter inches in exterior, and 
one inch interior diameter. The larger piece was then covered 
with calico and wound with four copper wires covered with silk, 
each 23 feet long, and +},th of an inch in diameter—a quantity just 
sufficient to hide the exterior surface, and to fill the interior 
opened hole.”’ “The above is designated No. 1, and 
the rest are numbered in the order of their description. 

“IT made No. 2 of a bar of half-inch round iron 2:7 inches 
long. It was bent into an almost semi-circular shape, and then 
covered with seven feet of insulated copper wire th of an inch 
thick. The poles are half an inch asunder, and the wire com- 
pletely fills the space between them. 

“A third electro-magnet was made of a piece of iron 0°7 inch 
long, 0°37 inch broad, and 0°15 inch. thick. Its edges were 
reduced to such an extent that the transverse section was ellip- 
tical. It was bent into a semi-circular shape, and wound with 
19 inches of silked copper wire, ~,th of an inch in diameter. 

“To procure a still more: extensive variety, I constructed what 
might, from its extreme minuteness, be termed an elementary elec- 
tro-magnet. It is the smallest, I-believe, ever made, consisting of 
a bit of iron wire + of an inch long, and th of an inch in 
diameter. It was bent into the shape of a semi-circle, and was 
wound with three turns of- uninsulated copper wire 1th of an inch 
in thickness.” 

With these magnets experiments were. made with various 
strengths of currents, the tractive forces being measured by an 
arrangement of levers. The results, briefly, are as follows :— 
Electro-magnet No. 1, the iron of which weighed 15 lbs., required 
a weight of 2,090 lbs. to detach the keeper. No. 2, the iron of 


which weighed 1,057 grains, required 49 lbs. to detach its arma- 


ture. No. 3, the iron of which weighed 65°3 grains, supported a 
load of 12 lbs., or 1,286 times its own weight. No. 4, the weight 
of which was only half a grain, carried in one instance 1,417 
grains, or 2,834 times its own weight. 

“It required much patience to work with an arrangement so 
minute as this last; and it is probable that I might ultimately 
have obtained a larger figure than the above, which, however, 
exhibits a power proportioned to its weight far greater than any 
on record, and is eleven times that of the celebrated steel magnet 
which belonged to Sir Isaac Newton. 


“It is well known that a steel magnet ought to have a much ° 


greater length than breadth or thickness; and Mr. Scoresby has 
found that when a large number of straight steel magnets are 
bundled together, the power of each when separated and examined 
is greatly deteriorated. All this is easily understood, and finds its 
cause in the attempt of each part of the system to induce upon 
the other part a contrary magnetism to its own. Still there is no 
reason why the principle should in all cases be extended from the 
steel to the electro-magnet, since in the latter case a great and 
commanding inductive power is brought into play to sustain what 
the former has to support by its own unassisted retentive property. 
All the preceding experiments support this position, and the fol- 
lowing table gives proof of the obvious and necessary general con- 
sequence, the maximum power of the electro-magnet is directly 
proportional to its least transverse sectional area. The second 
column of the Table contains the least sectional area in square 
inches of the entire magnetic circuit. The maximum power in 
pounds avoirdupois is recorded in the third; and this, reduced to 
an inch square of sectional area, is given in the fourth column 
under the title of specific power.” 


TaBieE I. 
Description. | Sectional Marinignys | Shae 
( No. 1. ...| 10 2090 | 209 
No. 2,°...)° 0°196 49 250 
My own electro-magnets No. 3. ...| -0°0436 12 275 
No. 4, ...| 00012 0202 162 


Mr. J. C. Nesbit’s. Length round ) | 
the curve, 3 feet; diameter of | | | 
iron core, 24 in.; sectional area,}  4°5 1428 1 S17 
5°7 in.; do. of armature, 4°5 in. ; 
weight of iron, about 50 lbs. ] 

Prof. Henry’s. Length round~ 
the curve, 20 in.; section, 2 in. 


“a x C 
square ; sharp edges rounded off ; 3°04 720 | 1g) 
weight, 21 lbs. a ich ng ys 

Mr. Sturgeon’s original. Length ? / 
round the curve, about 1 ft.;$) 0-196 50 | 255 


diameter of the round bar, 3 in. 5) | 


* “ Scientific Papers,” vol. i., p. 30. 


“The above examples are, I think, sufficient to prove the rule I 
have advanced. No. 1 was probably not fully saturated ; other- 
wise I have no doubt that its power per square inch would have 
approached 300. Also the specific power of No. 4 is small, because 
of the difficulty of making a good experiment with it.” 

These experiments were followed by some to ascertain the effect 
of the length of the iron of the magnet, which he considered, at 
least in those cases where the degree of magnetisation is con- 
siderably balow the point of saturation, to offer a decidedly pro- 
portional resistance to magnetisation ; a view the justice of which 
is now after 50 years amply confirmed. 


Fig. 7.—JouLn’s ELECTRO-MAGNET. 


In November of the same year further experiments* in the 
same direction were published. A tube of iron, spirally made and 
welded, was prepared, planed down as in the preceding case, and 
fitted to a similarly prepared armature. The hollow cylinder thus 
formed, shown in fig. 8, was 2 feet in length, its internal 


Fig. 8.—JouLE’s CYLINDRICAL ELECTRO-MAGNET. 


diameter was 1°42 inch, its internal being 0°5 inch. The 
least sectional area was 101 square inches. The exciting coil 
consisted of a single copper rod, covered with tape, bent into a 
sort of S-shape. This was later replaced by a coil of 21 copper 
wires, each ,1-th inch in diameter and 23 feet long, bound together 
by cotton tape. This magnet, excited by a battery of 16 of 
Sturgeon’s cast-iron cells, each one foot square and one and a-half 
inch in interior width, arranged in a series of four, gave a lifting 
power of 2,775 lbs. 

Joule’s work was well worthy of the master from whom he had 
learned his first lesson in electro-magnetism. He showed his 
devotion not only by writing descriptions of them for Sturgeon’s 
“ Annals,” but by exhibiting two of his electro-magnets at the 
Victoria Gallery of Practical Science, of which Sturgeon was 
director. Others, stimulated into activity, by Joule’s example, 
proposed new forms, amongst them being two Manchester gentle- 
men, Mr. Radford and Mr. Richard Roberts, the latter being a 
well-known engineer and inventor. Mr. Radford’s electro-magnet 
consisted of a flat iron disc, with deep spiral grooves cut in its 
face, in which were laid the insulated copper wires. The armature 
consisted of a plain iron disc of similar size. This form is 
described in Vol. IV. of Sturgeons “ Annals.” Mr. Roberts’s form 


© 


Fig. 9.—Roserts’s 
EXLECTRO-MAGNET. 


Fig. 10.—Jouun’s Zic-Zaa 
ELEectro-MAGNET. 


of electro-magnet consisted of a rectangular iron block, having 
straight parallel grooves cut across its face, as in Fig. 9. This 
was described in Vol. VI. of Sturgeon’s “ Annals,” p. 166. Its 
face was 63ths inches square, and its thickness 2,/,ths inch. It 
weighed, with the conducting wire, 35 lbs.; and the armature, of 
the same size and 1} inch thick, weighed 23 Ibs. The load 
sustained by this magnet was no less than. 2,950 lbs. Roberts 


vit ae Papers,” p. 40, and “ Annals of Electricity,” vol. 
V.y Pp» 170. 
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inferred that a magnet, if made of equal thickness, but five feet 
square, would sustain 100 tons’ weight. Some of Roberts’s 
apparatus is still preserved in the Museum of Peel Park, Man- 
chester. 

On p. 431 of the same volume of the “ Annals,” Joule described 
yet another form of electro-magnet, the form of which resembled 
in general fig. 10; but which, in actual fact, was built up of 24 
separate flat pieces of iron bolted to a circular brass ring. The 
armature was a similar structure, but not wound with iron: The 
iron of the magnet-weighed 7:lbs., and that of the armature 4°55 
Ibs. The weight was 2,710 lbs., when excited by 16 of. Sturgeon’s 
cast iron cells. 

In a subsequent paper on the calorific effects of magneto-electri- 
city,* published in 1843, Joule described another form of electro- 
magnet of horseshoe shape, made from a piece of boiler-plate. 
This was not intended to give great lifting power, and was used 
as the field magnet of a motor. In 1852, another powerful electro- 
magnet of horseshoe form, somewhat similar to the preceding, was 
constructed by Joule for experiment. He came to the conclusion + 
that, owing to magnetic saturation setting in, it was improbable 
that any force of electric current could give a magnetic attraction 
greater than 200 lbs. per square inch. “That is, the greatest 
weight which could be lifted by an electro-magnet formed of a bar 
of iron one inch square, bent into a semi-circular shape, would not 
exceed 400 lbs.” 

With the researches of Joule may be said to end the first stage 
of development.’ The notion of the ‘niagnetic circuit which had 
thus guided Joule’s work did not comniend itself at that time to 
the professors of physical theories; and the practical men, the 
telegraph engineers, were for the most part content to work by 
purely empirical methods. Between the practical man and the 
theoretical man there was, at least on this topic, a great gulf fixed. 
The theoretical man, arguing as though magnetism consisted in 
a surface distribution of polarity, aid as though the laws of 
electro-magnets were like those of steel magnets, laid down rules 
not applicable to the cases which occur in practice, and which 
hindered rather than helped progress. The practical man, finding 
no help from theory, threw it on one side as misleading and useless. 
It is true that a few workers made careful observations and formu- 
lated into rules the results of their investigations. Amongst-these, 
the principal were Ritchie, Robinson, Miller, Dub, Von Kolke, 
and Du Moncel; but their work was little known beyond the pages 
of the scientific journals wherein their results were described. 
Some of these results will be examined in my later lectures, but 
they cannot be discussed in this historical résumé, which is 
accordingly closed. ; 


GENERALITIES CONCERNING ELECTRO-MAGNETS. 


Materials—In any complete treatise on the electro-magnet, it 
would be needful to enumerate, and to discuss in detail, the several 
constructive features of the apparatus. Three classes of material 
enter into its construction—first, the iron which constitutes the 
material of the magnetic circuit, including the armature as well 
as the cores on which the coils are wound, and the yoke that con- 
nects them; secondly, the copper which is employed as the 
material which condutts the electric currents, and which is 
usually in the form of wire; thirdly, the insulating material 
employed to prevent the copper coils from coming into contact 
with one another, or with the iron core. There is a further sub- 
ject for discussion in the bobbins, formers, or frames upon which 
the coils are in so many cases wound, and which may in some 
cases be made in metal, but often are not. The engineering of 
the electro-magnet might well furnish matter for a special 
chapter. ‘ 


TypicaL Forms. 
It is difficult to devise a satisfactory or exhaustive classification 


of the varied forms which the electro-magnet has assumed ; but it 
is at least possible to enumerate some of the typical forms. 


Fig. 11.—Typicat Two-PoLeE ELEctro-mMAGneEt. 


1. Bar Electro-magnet.—This consists of a single straight core 
(whether solid, tubular, or laminated), surrounded by a coil. 
Fig. 3 (ExecrricaL Review, September 19th, p. 329) depicted 
Sturgeon’s earliest example. 

2. Horseshoe Electro-magnet.—There are two sub-types included 
in this name. The original electro-magnet of Sturgeon (fig. 1, 
p. 329) really resembled a horseshoe in form, being constructed of 
a single piece of round wrought iron, about half an inch in 


* “ Scientific Papers,” vol. i., p. 123; and “ Phil. Mag.,”’ Ser. 3, 
vol, xxili., p. 263, 1843. 

+ “Scientific Papers,” vol. i., p..362 ; and “ Phil. Mag.,” Ser. 4, 
vol. iii., p. 32. 


diameter, and nearly a foot long, bent into an arch. In recent 
years the other sub-type has prevailed, consisting, as shown in 
Fig. 11, of two separate iron cores, usually cut from circular rod, 
fixed into a third piece of wrought-iron, the yoke. Occasionally 
this form is modified by the use of one coil only, the second core 
being left uncovered. This form has received in France the name 
of aimant botteux. Its merits will be considered later. Sometimes 
a single coil is wound upon the yoke, the two limbs being un- 
covered. 

3. Ironclad Electro-magnet.—This form, which has many times 
been re-invented, differs from the simple bar magnet in having an 
iron shell or casing external to the coils, and attached to the core 
at one end. Such a magnet presents, as depicted in Fig, 12,a 


Fig. 12.—IRon-cuAp ELEcTRo-MAGNET. 


central pole at one end surrounded by an outer annular pole of 
the opposite polarity. The appropriate armature for electro- 
magnets of this type is a circular disc or lid of iron. 

4. Coil and Plunger.—A detached iron core is attracted into a 
hollow coil, or solenoid, of copper wire, when a current of electri- 
city flows round the latter. This is a special form, and will 
receive extended consideration. 

5. Special Forms.—Beside the leading forms enumerated above, 
there are a number of special types, multipolar, spiral, and others 
designed for particular purposes. There is also a group of forms 
intermediate between the ordinary electro-magnet and the coil and 
plunger form. 


POLARITY. 


It is @ familiar fact that the polarity of an electro-magnet 
depends upon the sense in which the current is flowing around it. 
Various rules for remembering the relation of the electric flow — 


Fig. 13.—Diagram ILLUSTRATING RELATION OF MAGNETISING 
Circuit AND Resutting Maq@netic Force. 


and the magnetic force have been given. One of them that is 
useful is that when one is looking at the north pole of an electro- 
magnet, the current will be flowing around that pole in the sense 
opposite to that in which the hands of a clock are seen to revolve. 
Another useful rule, suggested by Maxwell, is illustrated by fig. 
13, namely, that the sense of the circulation of the current 
(whether right or left-handed), and the positive direction of the 
resulting magnetic force are related together in the same way as 
the rotation and the travel of a right-handed screw are associated 
together. Right-handed rotation of the screw is associated with 
forward travel. Right-handed circulation of a current is asso- 
ciated with a magnetic force tending to produce north polarity at 
the forward end of the core. 


UsrEs IN GENERAL, 


Regarded as a piece of mechanism, an electro-magnet may be 
regarded as an apparatus for producing a mechanical action at a 
place distant from the operator who controls it ; the means of com- 
munication from the operator to the distant point where the 
electro-magnet is being the electric wire. The uses of electro- 
magnets may, however, be divided into two main divisions. For 
certain purposes an electro-magnet is required merely for obtain- 
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ing temporary adhesion or lifting power. It attaches itself to an 
armature, and cannot be detached so long as the exciting current 
is maintained, except by the application of a superior opposing 
pull. The force which an electro-magnet thus exerts upon an 
armature of iron, with which it is in direct contact, is always con- 
siderably greater than the force with which it can act on an arma- 
ture at some distance away, and the two cases must be carefully 
distinguished. Traction of an armature in contact, and attraction 
of an armature at a distance, are two different functions. So 
different, indeed, that it is no exaggeration to say that an electro- 
magnet designed for the one purpose is unfitted for the other. The 
question of designing electro-magnets for either of these purposes 
will occupy a large part of these lectures. The action which an 
electromagnet exercises on an armature in its neighbourhood may 
be of several kinds. If the armature is of soft iron, placed nearly 
parallel to the polar surfaces, the action is one simply of attrac- 
tion, producing a motion of pure translation, irrespective ofthe 
polarity of the magnet. If the armature lies oblique to the line of 
the poles there will be a tendency toturn it round, as well as to 
attract it; but, again, if the armature is of soft iron the action 
will be independent of the polarity of the magnet, that is to say, 
independent of the direction of the exciting current. If, however; 
the armature be itself a magnet of steel permanently magnetised, 
then the direction in which it tends to run, and the amount, or 
even the sign of the force with which it is attracted, will depend 
on the polarity of the electro-magnet, that is to say, will depend 
on the direction in which the exciting current circulates. Hence 
there arises a difference between the operation of a non-polarised 
and that of a polarised apparatus, the latter term being applied 
to those forms in which there is employed a portion — say 
an armature—to which an initial fixed magnetisation has 
been imparted. Non-polarised apparatus is in all cases. inde- 
pendent of the direction of the current. Another class of uses 
served by electro-magnets is the production of rapid vibrations. 
These are employed in the mechanism of electric trembling bells, 
in the automatic breaks of induction coils, in electrically-driven 
tuning-forks such as are employed for chronographic purposes, and 
in the instruments used in harmonic telegraphy.. Special con- 
structions of electro-magnet are appropriate to special purposes 
such as these. The adaptation of electro-magnets for the special 
end of responding to rapidly alternating currents is a closely 
kindred matter. Lastly, there are certain applications of the 
electro-magnet, notably in the construction of some forms of arc 
lamp, for which it is specially sought to obtain an equal, or 
approximately equal, pull over a definite range of motion. This 
use necessitates special designs. 


THE Propertiss oF IRon. 


A knowledge of the magnetic properties of iron of different kinds 
is absolutely fundamental to the theory and design of electro- 
magnets. No excuse is, therefore, necessary for treating this 
matter with some fullness. In all modern treatises of magnetism, 
the usual terms are defined and explained. Magnetism which was 
formerly treated of as though it were something distributed over 
the end-surfaces of magnets, is now known to be a phenomenon of 
internal structure; and the appropriate mode of considering it is 
to treat the magnetic materials, iron and the like, as being capable 
of acting as good conductors of the magnetic lines—in other 
words, as possessing magnetic sermeability. The precise notion 
now attached to this word is that of a numerical coefficient. Sup- 
pose a magnetic force—due, let us say, to the circulation of an 
electric current in a surrounding coil—were to act on a space 
occupied by air, there would result a certain number of magnetic 
lines in that space. In fact, the intensity of the magnetic force, 
symbolised by the letter H, is often expressed by saying that it 
would produce }{ magnetic lines per square centimetre in air. 
Now, owing to the superior magnetic power of iron, if the space 
subjected to this magnetic force were filled with iron instead of 
air, there would be produced a larger number of magnetic lines 
per square centimetre. This larger number in the iron expresses 
the degree of magnetisation in the iron; it is symbolised* by the 
letter B. Theratio of B to H expresses the permeability of the 
material. The usual symbol for permeability is the Greek letter 
p. So we may say that B is equal to » times H. For example, 
a certain specimen of iron, when subjected to a magnetic force 
capable of creating, in air, 50 magnetic lines to the square centi- 
metre, was found to be permeated by no fewer than 16,062 mag- 


* The following are the various ways of expressing the three 
quantities under consideration : — 
B—The internal magnetisation. 
The magnetic induction. 
The induction. 
The intensity of the induction. 
The permeation. 
The number of lines per square centimetre in the material. 
H—The magnetising force at a point. 
The magnetic force at a point. 
The intensity of the magnetic force. 
The number of lines per square centimetre thatthere would 
be in air. 
p—The magnetic permeability. 
The permeability. 
The specific conductivity for magnetic lines. 
The magnetic multiplying power of the material. 


netic lines per square centimetre. Dividing the latter figure by 
the former gives us the value of the permeability at this stage of 
the magnetisation 321, or the permeability of the iron is 321 times 
that of air. The permeability of such non-magnetic materials as 
silk, cotton, and other insulators, also of brass, copper, and all the 
non-magnetic metals, is taken as 1, being practically the same as 
that of the air. ; 

This mode of expressing the fact is, however, complicated by 
the fact of the tendency in all kinds of iron to magnetic saturation. 
In all kinds of iron the magnetisability of the material. becomes 
diminished as the actual magnetisation is pushed further. In 
other words, when a piece of iron has been magnetised up to a 
certain degree it becomes, from that degree onward, less. permeable 
to further magnetisation, and, though actual saturation is never 
reached, there is a practical limit beyond which the magnetisation 
cannot well be pushed. Joule was one of the first to establish this 
tendency toward magnetic saturation. Modern researches have 
shown numerically huw the permeability diminishes as the mag- 
netisation is pushed to higher stages. The practical limit of the, 
magnetisation, B, in good wrought iron is about 20,000 magnetic 
lines to the square centimetre, or about 125,000 lines to the square 
inch ; and, in cast iron, the practical saturation limit is nearly 12,000 
lines per square centimetre, or about 70,000 lines per square inch. 
In designing electro-magnets, before calculations can be made as 
to the size of a piece of iron required for the core of a magnet for 
any particular purpose, it is necessary to know the magnetic pro- 
perties of that piece of iron; for it is obvious that if the iron be 
of inferior magnetic permeability, a larger piece of it will be 
required in order to produce the same magnetic effect as might be 
produced with a smaller-piece of higher permeability. Or, again, 
the piece having inferior permeability will require to have more 
copper wire wound on it; for in order to bring up its magnetisation 
to the required point, it must be subjected to higher magnetising 
forces than would be necessary if a piece of higher. permeability 
had been selected. ; : 

A convenient mode of studying the magnetic facts respecting 
any particular brand of iron is to plot on a diagram the curve of 
magnetisation—i.e., the curve in which the values, plotted hori- 
zontally, represent the magnetic force, H, and the values plotted 
vertically those that correspond to the respective magnetisation, 
H. In fig. 14, which is modified from the researches of Prof. 
Ewing, are given five curves relating to soft iron, hardened iron, 
annealed steel, hard-drawn steel, and glass-hard steel. It will be 
noticed that all these curves have the same general form. For 
small values of H the values of B are small, and as } is increased 
B increases also. Further, the curve rises very suddenly, at least 
with all the softer sorts of iron, and then bends over nnd becomes 
nearly horizontal. .When the magnetisation is in the stage below 
the bend of the curve, the iron is said to be far from the state of 
saturation. But when the magnetisation has been pushed beyond 


Fr:. 14,—Curves or MAaGNetisation oF DIFFERENT 
MacGnetic MATERIALS. 


the bend of the curve, the iron is said to be in the stage approach- 
ing saturation ; because at this stage of magnetisation it requires ~ 
a large increase in the magnetising force to produce even a very 
small increase inthe magnetisation. It will be noted that for soft 
wrought iron the stage of approaching saturation sets in when B 
has attained the value of about 16,000 lines per square centimetre, 
or when -{ has been raised to the value of about 50. As we shall 
see, it is not economical to push B beyond this limit ; or, in other 
words, it does not pay to use stronger magnetic forces than those 
of about H = 50. 


Meruops or Mgasurinc PERMEABILITY. 


There are four sorts of experimental methods of measuring 
permeability. 

1. Magnetometric Methods.—These are due to Miiller, and con- 
sist in ‘surrounding a bar of the iron in question by a magnetising 
coil, and observing the deflection its magnetisation produces in a 
magnetometer. 

2. Balance Methods.—These methods are a variety of the pre- 
ceding, a compensa ting magnet being employed to balance the 
effect produced by the magnetised iron on the magnetometric 
neelle. Von Feilitzsch used this method, and it has received a 
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more definite application in the magnetic balance of Prof. Hughes. 
The actual balance is exhibited to-night upon the table, and I 
have beside me a large number of observations made*by students 
of the Technical College by its means, upon sundry samples of 
iron arid steel. None of these methods are, however, to be com- 
pared with those that follow. 

3. Inductive Methods.—There are several varieties of these, but 
all depend on the generation of a transient induction current in 
an exploring coil which surrounds the specimen of iron, the in- 
tegral current being proportional to the number of magnetic lines 


introduced into, or withdrawn from, the circuit of the exploring: 


coil. Three varieties may be mentioned. 


(A) Ring Method.—In this method, due to Kirchhoff, the iron ' 


under examination is made up into a ring, which is wound 


with a primary, or exciting coil, and with a secondary, or' 


exploring coil. Determinations on this plan have been made 
by Stowletow, Rowland; Bosanquet, and Ewing; also by Hop- 
kinson. Rowland’s arrangement of the experiment is shown 
in fig. 15, in which B is the exciting battery; s, the switch 
for turning on or reversing the current; r, an adjustable resist- 
ance; A, an ampére-metre; and B gc the ballistic galvanometer, 
the first swing of which measures the integral induced current. 
R Cis an earth conductor or reversing coil wherewith to calibrate 
the readings of the galvanometer, and above is an arrangement of 
a coil and a magnet to assist in bringing the swinging needle to 


Fig. 15.—Rinc METHOD oF MEASURING PERMEABILITY 
_ (RowLaNp’s ARRANGEMENT). 


rest between the observations. The exciting coil and the ex- 
ploring coil are both wound upon the ring; the former is dis- 
tinguished by being drawn with a thicker line. The usual mode 
of procedure is to begin with a feeble exciting current, which is 
suddenly reversed, and then reversed back. The current is then 
increased, reversed, and re-reversed ; and soon, until the strongest 
available points arereached. The values of the magnetising force, 
H, are calculated from the observed value of the current by the 
following rule. If the strength of the current, as measured by the 
ampeére-meter be i, the number of spires of the exciting coil, s, 
and the length, in centimetres, of the coil (i.c., the mean circum- 
ference of the ring) be J, then H is given by the formula— 
A 7 St a 84 
H = ao * y = 12566 x 7° 

Bosanquet, applying this method to a number of iron rings, 
obtained some important results. In fig. 16 are plotted out the 
values of 1 and B for seven rings. One of these, marked 5, was 
of cast steel, and was examined both when soft and afterwards 
when hardened. Another, marked 1, was.of the best Lowmoor 
iron. Five were of Crown iron, of different sizes. They were 
marked for distinction with the letters a, x, ¥,H, x. In the ac- 
companying Table are set down the values of B at different stages 
of the magnetisation. _ 


TABLE oF VALUES OF B IN Five Crown Iron Rinas. 


G+ stn eae, peter 82s pil Wo Nigel 


Name | 
it eee eS | ASS = = 
; | rs | 10°085 cm. 2" 73, roe 
bar thickuess,| a6 /liqieme ro] tap | ‘gist | #8725.0mm, 
PStasasisaae ike aaa mS 7 eae 
force. | 
02 | 126 73 62 82 85 
05 | 377 | 270 224 208 214 
1 | 1,449 1,293 840 675 885 
2 | 4,564 3,952 3,5388° | 2,777 2,417 
5 | 9,900 9,147 8,293 8,479 8,884 
10 | - 18,023 13,367 12,540 11,376 11,388 
20 | 14,911 14,653 14,710 14,066 13,273 
50 | 16,217 | 15,704 16,062 15,174 13,890 
100 17,148 | 16,677 17,900 16,134 14,837 


I have the means here of illustrating the induction method of 
measuring permeability. Here is an iron ring, having a cross- 
section of almost exactly one square centimetre. It is wound with 
an exciting coil supplied with current by two accumulator cells ; 
over it is also wound an exploring coil of 100 turns connected in 


circuit (as in Rowland’s arrangement) with a ballistic galvano- 
meter which reflects a spot of light on the screen. In the circuit 
of the galvanometer is also included a reversing earth-coil. Asa 
matter of fact, this earth-coil is of such a size, and wound with 
so many convolutions of wire that, when it is turned over, the 
amount of cutting of magnetic lines is equal to 840,000, or is the 
same as if 840,000 magnetic lines had been cut once. By adjusting 
the resistance of the galvanometer circuit, it is arranged that the 
first swing due to the induced current, when I suddenly turn over 
the earth coil, is 8:4 scale divisions. Then, seeing that our 
exploring coil has 100 turns, it follows that, when in our subse- 
quent experiment with the ring, we get an induced current from 
it, each division of the scale over which the spot swings will mean 
1,000 lines in the iron. I turn on my exciting current. See: it 
swings about. 11 divisions. On breaking the circuit, it swings 
nearly 11 divisions the other way. That means that the magnetis- 


. ing force carries the magnetisation of the iron up to 11,000 lines ; 
or, as the cross-section is about 1 square centimetre, B = 11,000. 


Now, how much is H ?. The exciting coil has 180 windings, and 
the exciting current through the ampéremeter is just 1 ampére. 
The total excitation is. just 180 “ampére-turns.” We must, 
according to our rule given above, multiply this by 1:2566 and 
divide by the mean circumferential length of the coil, which is 
about 32 centimetres. This makes }H = 7. So if B = 11,000 
and H = 7, the permeability (which is the ratio of them) is about 
1,570. It is a rough and hasty experiment, but it illustrates the 
method. 


Fig. 16.—BosanqueETt’s Data oF MAGNETIC PROPERTIES OF 
Iron AND STEEL RinGs. 


Bosanquet’s experiments settle the debated question whether 
the outer layers of an iron core shield the inner layers from.the 
influence of magnetising forces. Were this the case, the rings 
made from thin bar iron should exhibit higher values of & than do 
the thicker rings. This is not so; for the thickest ring, .@, shows 
throughout the highest magnetisations. ss aber 

(B.) Bar Method.—This method consists in employing a long bar 
of iron instead of aring. It is covered from end to end with the 
exciting coil, but the exploring coil consists of but a few turns of 
wire situated just over the middle part of the bar. Rowland, 
Bosanquet, and Ewing have all employed this variety.of method ; 
and Ewing specially used bars the length of which was more than 
100 times their diameter, in order to get rid of errors arising from 
end-effects. 


(T'o be continued.) 


ABSTRACTS ) 
OF PUBLISHED SPECIFICATIONS, 1889. 


11426. “ Improvements in the mode of driving, by means of 
electric motors, tramears and other vehicles, and in apparatus for 
reducing in transmission to the axles of such vehicles the speed of 
rotation derived from electric and other motors.” P. A. NEwTon. 
(Communicated from abroad by W. Main, of New York.) Dated 
July 16. 1s. 6d. Consists, in part, of an’ improvement upon 
what is commonly known as Watt’s sun and planet gear. 
8 claims. 


11589.“ Improvements in electric conductors, and in laying 
and supporting conductors within conduits.” R. E. B. Crompron. 
Dated July 20. 8d. Relat>; to further improvements connected 
with Letters Patent No. 7655 of the 25th May, 1888. 5 claims. 


11847. Improvements in the d_ tribution of electrical energy.” 
SremEens Brotuers & Co. (Commun cated from abroad by the 
firm of Siemens and Halske, of Berlin.) Dated July 25. 8d. 
Claims :—1. The method of distributing electrical energy wherein 
three or more secondary conductors that supply the groups of 
consuming apparatus are combined with one or more current 
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generating machines and one or more transformers in such manner 
that the current generating machine or machines is or are con- 
nected by two main leads to the primary coil of the transformer 
the secondary coil of which is divided into sections which are con- 
nected to the said three or more secondary conductors substantially 
as described. 2. The modification of the method of distri- 
bution referred to in the preceding claim wherein the transformers 
consist of motor-generators having two or more generator arma- 
tures and driven by the current from the main current generator, 
the generator armatures of the motor transformers being coupled 
in series and connected to the said three or more secondary con- 
ductors substantially as described. __ 


12772. “‘ Improvements in means or apparatus for the genera- 
tion and conversion of electric energy.’ A. DE Castro. Dated 
August 13. 8d. Consists in the employment of finely, sub- 
divided or comminuted magnetisable, metal, usually iron. filings, 
arranged in such way as to be loose or free to move, so that the 
particles may vibrate, and subjected to the action of magnetic 
lines of force derived either from permanent or electro-magnets, or 
from an exciting coil or coils. 4 claims. 


12982. ‘ Improvements in actuating mechanism for electrical 
switches.” T. Barron. Dated August 17. 6d. Claim :—The 
combination of a pulley or roller working against a lever actuated 
by aspring or working against a spring only, of special design, 
without the lever, and applied for the purpose of forcing the con- 
tact maker home in both directions, and applied to a switch for 
making and breaking electric circuits. 


13371. ‘‘ Improvements. in electric telegraphic apparatus, ap- 
plicable also to other electric signalling or indicating apparatus.” 
T. H. Parker and G. W. Farrauu. -Dated August 24. 8d. Has 
for its object to automatically relay from a battery the particular 
current which may be in circuit, whether it be of the positive’ or 
negative kind, and further to deflect the needle or actuate any 
other electrical instruments in a much more sensitive or econo- 
mical manner than has been previously done. The relay instru- 
ment consists of five or more permanent magnets, upon each of 
which is mounted an electro-magnet, by which induced mag- 
netism is obtained; two of these require to be positive, two 
negative, and the other either positive or negative, as may be pre- 
fered. 3 claims. 


13859. “‘ Regulator for electric lighting.” E. J. Houaurton. 
Dated September 3. 6d. Claim:—l. The gradual insertion in 
or withdrawal from a circuit of resistance by means of a solenoid 
and vessel containing mercury or other conducting fluid. 


14162. ‘Improvements in treating and rectifying or ageing 
alcohol or alcoholic liquors or the like by electricity.” A. pz 
Merirens. Dated September 7. 4d. Claim :—In the treatment 
and rectification or ageing of alcohol or alcoholic liquors and the 
like by electrical action the employment of a salt such as bi-sul- 
phite of soda for the purpose described. 


18018. ‘ Improvements in electro-magnetic brakes for railway 
and similar vehicles and in means for increasing the adhesion be- 
tween the wheels and rails.’ A.J. Boutt.. (A communication 
from HE. E. Ries and A. H. Henderson, of America.) .. Dated No- 
vember 12. 8d. This invention has reference to a system of 
electro-magnetic brakes for wheeled vehicles, more especially for 
railway cars, and the same is combined with and is designed to- 
operate in conjunction with a system of electro-magnetic traction 
increasing devices, for which letters patent have been obtained of 
Great Britain, No. 4,280, dated 20th March, 1888. 18 claims. 


THE VALUE OF DETAIL IN THE CARE AND 
LABOUR OF ELEC?rRIC LIGHT STATIONS.* 


By A. J. DE CAMP. 


IT certainly is a fact apparent to any one who has had 
the handling of electric light stations, that it is essen- 
tially a business of detail. - The larger items about the 
business are very easily handled. They will take care 
of themselves if they are put in the right direction ; 
but there is an infinite number of small things which 
very materially affect the successful operation of an 
electric light station. Asan illustration of what I mean 
by that term, I will say that after considerable reflec- 
tion and dividing the items worthy of care and atten- 
tion in the management of the business under fifty 
heads, all of which have to be kept track of, and all of 
which are a positive and a‘direct item of expense or 
income, I find five items which I have had to class as 
miscellaneous expenses. These include all those items 
of expense which have a bearing on the business in 
general, not chargeable to any one of the particular 
heads under which I have seen fit to group the business. 


aught before the N. E, L. A., Cape May, August 20th, 


I find that the amount involved in miscellaneous items 
for the last year, in one company, was about $15,000 ; 
the space occupied on the books of the company to 
cover these small items was twice as much as the whole 
of the other part of the business. The items there 
reached from one penny up. There is no doubt but 
that detail may be carried to such an extent that it 
becomes burdensome. It may become unprofitable on 
some particular item, but we can only treat this matter 
asa whole. In one item of carbons alone the reduction 
in the expense of the carbon caused after a system was 
adopted by which they were accounted for on the basis 
of the inches, there was a saving of nearly 50 per cent. 


in that item alone. 


Another important thing is the matter of discipline, 
because it is utterly impossible to get the detail part of 
your business thoroughly carried out unless you have 
a thorough discipline about your station. The most 
important item in the whole operation of an electric 
light station in point of dollars and cents is that of 


_ labour, and I do not see but what it will always be the 


case. I remember there was a time when we thought 
that sixty lamps on an ordinary circuit was a day’s 
work for a man. Now they trim a hundred lamps more 
easily than they used to trim sixty, and my own jadg- 
ment is that in the course of time we will work up so 
that 150 will be no harder than 100. ' 

A’ custom of dealing with labour, I think, which 
requires the accounting of every minute of time for 
which a man is employed, has a very beneficial effect. 
I think that alone can be credited with a reduction in 
the pay-roll of some 25 per cent. A custom has been 
adopted by me of having a slip furnished to the work- 
man by which he accounts for every hour of service ; 
this gives the man who has charge of him an oppor- 
tunity of judging for himself whether that man has 
employed his time properly during the ten hours. In 
the early history of the business it was the custom of 
my company to doa great deal of work without charge. 
That was done for policy sake. The number of men 
apparently required for the operation of the station was 
very far in excess of what anybody ever represented it 
to be or supposed it to be. In looking into it, we found 
that there were two or three men working here, and 
two or three there, and three or four somewhere else. 
What were they doing? Well, they were making 
changes, shifting the position of lamps—they wvre 
dcing this, that,and the other thing. Well, we were going 
to be through with that and let these men go, we 
thought. But the fact is they never did go—they hung 
right straight on all the time. We closed that month 
and started in the next on the basis of charging for all 
work. The basis of the charge was mainly for the 
labour, charged at 30 cents. an hour, and all waste 
materials. We did not charge for anything that would 
be incorporated into our own property. ne 

At that time, I think, we were running about 350 
lights, and when at the end of the month we charged 
that up and it amounted to over $800. We tried to 
collect it, but I presume we did not collect more than 
$200 out of the $800. People demurred and would not 
pay it. But it brought the thing to an understanding. 
Now, no work is done after the first installation unless 
it is to be paid for by our customer, and we get an 
order from our customers in which they order the 
work to be done and to charge it to their account. 
That brought the next month’s charges down, and all 
we had occasion to charge them was something less 
than $200. There could be no better proof in the world 
than that very fact that, as long as people did not have 
to pay for a thing, they were very free to indulge their 
fancies. 

Another point : We send a man out to do a job and 
he comes in and charges three, four, five, six, or ten 
hours’ time. The man for whom that work is done 
cannot account for more than an hour or two. Then 
comes your discussion on the payment of that account, 
and it is as a great trouble. We know nothing ; ‘we 
charge a man’s time from the time he leave the station 
till the time he gets back and reports to us, and 
whether he has put in that amount of time, less the 
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time of coming and going, of course we have no means 
of knowing ; at least, we did not, but we get nearer to 
itnow. That is one of the things that takes a great 
deal of time, and I have noticed that our charges for 
that sort of work are very much more equitable, 
according to the judgment of our customers, than they 
have been heretofore ; and, moreover, we find that the 
men do a great deal more work. 

Another question which I think can be very pro- 
fitably discussed is that which relates to small matters 
of income on your revenue account. The electric 
lighting business is not in such condition that you can 
take the ordinary stand and say to the public, “ You 
will take just what we can give you, and just as we 
want to give it to you, or get nothing.” We make our 
contracts as specific as we can; but we have not got a 
contract under which we have not given more service 
than we agreed to give in that contract. The service 
rendered is never below the standard. We have lights 
running on the 12 o’clock service plan; and our con- 
tracts for that service cover seven hours of maximum 


burning. That would mean strictly that at no time ' 


was the service rendered by those lights to exceed 
seven hours, which, in the winter months, is from 
five to 12. But that does not do, because five o’clock 
is not early enough in three or four months of the 
year, when the lamps are sometimes lighted as early 
as three o’clock. It means rather an average of seven 
hours than it doés a maximum of seven hours. In any 
city where there is a restriction on the running of 
wires, it is necessary that you put half night lights on 
all night circuits, with the object and purpose of switch- 
ing them off, individually perhaps at 12 o'clock. A 
customer can hardly be relied upon to do that, and the 
only safe way to do it is to,have them switched off by 
your own employés. It is the same with all night 
lights, which might be run, and sometimes are run. 
Those conditions must be met. You must give the 
people what they want, or you will finally lose your 
business, and you will have to be getting new business 
all the time. 

As long as. I have been connected with this associa- 
tion, and as large an acquaintance as I have among 
electric light central station men, 1 never have found 
any one yet who seemed to have any appreciation or 
any interest in knowing just exactly what his product 
cost him on the same basis on which he sold it. To get 
at the cost of a light, or of any particular part of it, it 
is very generally figured up as a horse-power. But the 
point that I have always contended for is this. I rent 
alight for a given length of time, for a year, if you 
choose, which is the most favourable contact that I con- 
sider that we can make, because it gives us the longest 
service. In doing that you figure it on the basis to 
furnish light 312 nights per year, which you sell at so 
much per light. Now, you really want to know, not 
what the 312 lights cost you, and how much you get 
for them, and take the difference, and let that be profit 
or loss just as it happens to be, but you want to know 
just what each one of these lights cost you, and you 
want to know it as a whole ; you do not want to know 
whether it takes one horse-power or two horse-power, 
or half a horse-power, as there are a great many other 
things besides horse-power that enter into this question. 


Another thing that I find to be a very common prac- . 


tice is, to have a uniform price for a light of a certain 
character, whether the contract is for furnishing light 
for six months or for a year. The same rate for the 
longer and the shorter term is unjust to your long 
contract customers. It is a very easy thing to rent 
lights during six months of the year, commencing the 
first of September, October or November, and it is a 
very easy thing to keep such customers, because they 
want the lights most at that time. But in the summer 
time people discontinue the use along about the first of 
March, April, May or June, and so you have an idle 
lamp during the summer, in which you have your 
money invested. .I contend that the user of that lamp 
has no right to expect to get that light at the same price 
per diem as the man who pays you for a service of 312 
nights in the year, But that is almost universally done. 


There is just as much reason for a graduated scale of 
prices based upon the amount of service you get from 
your customer as there is for fixing the price for a 10 
o’clock circuit, a 12 o’clock circuit, or an all-night circuit. 

When that first became apparent to me the first effort 
I made to equalise the prices on that basis showed me 
that there was really nothing to go upon excepting . 
guess work. After the first year’s experience I had the 
result of my own experience to go by, by means of 
which I could work it out in a little better shape. But 
I found myself doing an injustice to our customers 
when I thought that I was doing an injustice to myself. 
I found that I was charging more people too much on 
that basis and others too little. This puts the company 
in the position of making a uniform contract in which 
they can say to every customer, or to every person that 
comes into the office, that the company will duplicate 
for him any contract that it has on its books. 


INDIAN TELEGRAPHS. 


THE following information respecting the telegraphs 
of British India is extracted from the “ Moral and 
Material Progress and Condition of India.” The length 
of telegraph line and cable in India is now 33,462 
miles, of which 1,568 miles represent the extensions of 


‘1888-89. The number of messages for that period 


were 2,978,888, an increase of 176,669 over the previous 
year. The increase of messages was wholly under the 
head of “ private messages,” there having been a con- 
siderable decrease in the number of State or public 
service messages. The receipts were Rx. 632,247, 
yielding a surplus of Rx. 198,024 on the revenue ac- 
count, and equal to 4°45 as against 5:46 per cent. in the 
preceding year on the capital outlay. The decrease of 
receipts was due to the reduction in the number of 
State messages, especially in Burmah. 

The additions to the capital expenditure during the 
year amounted to Rx. 174,362 or Rx. 60,593 less than 
the previous year. On the Indo-European Telegraph 
line vid Teheran the nett revenue was £19,138, equal 
to 13 per cent. on the capital outlay of £1,124,126, but 
if the line be debited with the annuity of Rx. 18,827, 
payable to the shareholders of the late Red Sea Tele- 
graph Company, the surplus of the year is reduced to 
be eas me G | le 


CORRESPONDENCE. 


Electrical Heterodoxy. 


Having read your article in last week’s issue on 
“ Electrical Heterodoxy,” it recalled to memory a little 
piece of apparatus I devised some years ago, for the 
amusement and instruction of some juvenile friends. 
I think it gives experimental proof of your explanation 
of the test tube experiment. 

An ordinary school slate is taken, and the slate 
removed and a sheet of glass inserted in the frame. In 
the centre of one side of this glass is attached a sheet of 
tinfoil, and to centre of foil is attached a smooth, 
round-ended cork neatly covered with tinfoil; from 
end of cork projected a small metal ball. The sketch 
represents a section. 

On warming the apparatus and rubbing the plain 
surface of glass with a piece of silk for a short time, a 
spark may be drawn from the projecting ball on 
opposite side of glass. 

Must I conclude the electricity passed from the 
rubbed side and through the system and out by the 
ball ? Without going, into the controversy of whether 


electricity is generated or separated, the explanation 


the juveniles received was, that, by the expenditure of 
an amount of muscular energy, the plain surface is 
positively electrified, which induces a negative char ¢ 
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on the other surface, thus disturbing the electric equili- 
brium of the whole system with the result of the 
exhibition of positive electrification on the ball. 

The fact that electricity did not pass through the 
glass was shown in a very simple way, holding the 
slate horizontally, cork down, and placing a sheet of 
foil on the glass, then connecting it with the ball by 
means of a discharger, when a second spark occurs, and 
the equilibrium is restored. 


A, A, Slate frame; B, Sheet of glass; ©, Tinfoil: D, Cork and projecting ball ; 
+ —, Shows condition of electrification, though —sign should be between foil and 
glass, 


Now, I think, this exactly shows what occurs in the 
test tube experiment, the inner surface of which is 
represented by the uncoated surface of the glass. To 
my mind, this test tube experiment of the apparent 
passage of a spark through the glass, rather points to 
the probability that conduction is an effect of polarisa- 
tion. 

Assuming the spark an evidence of conduction, and 
its passage an evidence of current, then if the conduc- 
tion is absolute, the glass should be perforated ; but, 
no, there is a break of continuity, and this assumed 
current takes another quality, and one that we can 
grasp, it apparently gets through that glass; but how, 
and does it get through? No, it takes up the quality 
assigned to induction, the dielectric glass is polarised, 
we know the inner and outer surface of the end of that 
test tube must be under a state of polarisation, one 
surface being positively electrified and the other 
negatively ; this is a fact, because we know the effect 
produced by a charge in this way. 

Are we driven to the conclusion that that which we 
call current has passed by conduction through the glass 
by the agency of polarisation or induction ; if this be 
so, then what is the difference between conduction and 
induction, and are they not both explainable by polari- 
sation ? The glass end of the test tube is equally a 
portion of the path ; then why should we conclude the 
energy passed through the air space by conduction and 
through the glass by induction ; rather should we say 
the whole passage is completed from atom to atom 
through the agency of polarisation, and therefore in- 
duction, or equally conduction ; but why this clashing 
of words, why not say at once, polarisation ? 

I do not see that the insulated gas flame experiment 
proves more than that the flame is electrified in sign 
similar to that from which it is deflected. I have not 


seen the original description of the experiment, but 


base my conclusion on the description in your issue of 
last week. It does not follow that because we speak of 
+ and — electrification and polarisation that we 
believe, or even assume, there are two forces. 

There is such a thing as stress and strain, and I, for 
one, can see no reason why we should consider electric 
stress and polarisation as distinct. I am firmly of 
belief the generation of current by the passage of a 
conductor across a magnetic field is one of strain, and 
bearing in mind that if a bar of copper be suspended 
in a magnetic field, it will, diamagnetically, set in a 
definite direction. What occurs if that bar is urged 
through the field in a definite position ? Must there not 


be a strain on the particles of that bar, and will they 
not turn toward the position in which the bar would 
set if free, and return from that position as the bar 
passes out of the field, do not the atoms, molecules, or 
particles of that bar oscillate, turn or rotate ? 

What do we find when the bar is in closed circuit 
and approaches and enters the field, and as the atoms, 
molecules, or particles are strained, a current of electric 
energy is urged in one direction, and as the bar passes 
out of the fleld and the atoms, molecules, or particles 
swing back, a current of electric energy is urged in 
opposite direction ? Shall we not call this straining 
or swinging back dynamic or oscillating polarisation, 
and polarisation in which set occurs, static polarisation ? 
Having got thus far, is it possible that Faraday, 
Tyndall, and others, in their brilliant diamagnetic ex- 
periments, omitted to test whether an electrostatic 
effect is produced by resisting the diamagnetic move- 
ment through fixing, say, the bar of copper, and thus 
allow the atoms, molecules, or particles to assume a 
polarised set ? 

It would be an instructive discovery to find by dia- 
magnetic experiment that the set polarisation means 
static electrification, and the oscillating polarisation 
dynamic electricity... There is room for thought and 
experiment in this direction. 


Henry Sutton. 
September 13th, 1890. 


French y. English Steel. 


Kindly insert the enclosed letter in your valuable 
REVIEW, and oblige, yours respectfully, — 


J. A. Parkes. 
September 19th, 1890. 


“19th Sept., 1890. 
“W. H. Preece, Esq., F.R.S. 


“Sir,—I have been much interested by reading in 
the ELECTRICAL REVIEW the report of your paper on 
the quality of magnetic steel, and much pleased to 
observe thatthe sample magnets made by Mr. Marchal 
are superior to the others. The cause of my satisfac- 
tion is that the steel used in making these samples was 
furnished by me to Mr. Marchal. I have supplied him 
for some years past, and the magnets which procured 
him the only award given specially for magnets in the 
Paris Universal Exhibition of last year were also made 
of MM. Levick, M‘Gillivray & Co.’s steel sold by my 
intermediary to Mr. Marchal. 

“Your conclusion, therefore, that French steel is 
better than English needs modifying. Nevertheless, I 
shall not envy the reputation of French steel, if the 
French Government and public companies continue to 
purchase of me as heretofore. 

“TI hold myself at your service to furnish any further 
information that can be of use to you in pursuing your 
interesting and practically useful investigations. 

“T am, Sir, 
“Yours very respectfully, 
“J. A. PARKES, 


“ Paris Agent of Levick, M‘Gillivray & Co.” 


Prof. Elihu Thomson’s Alternator. 


The publication of an abstract of my specification 
describing an alternating dynamo of new design has 
elicited some correspondence in your paper, concerning 
which I think I may make a few statements. 

The principle of utilising the changes of magnetic 
force without reversal in generating currents is cer- 
tainly not new, as I designed machines working on 
this principle as far back as 1877-78. 

The merit of the new machine is that it is a practic- 
able machine to build and to operate, and at the same 
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time that its efficiency will undoubtedly be high, as 
the preliminary tests of a machine built to run 1,000 
lights have shown that it can carry 1,500. lights quite 
efficiently. The indications go to show that machines 
can be made to have a commercial erat ey of 90 per 
cent. or over. 

Tam tempted to be somewhat amused at the criticisms 
- made on the character of the Field as being inefficient, 
and I refer particularly to the statement of Pyke and 
Harris in their letter appearing in your issue | of 
August 29th :—* Whereas, in Prof. Thomson’s machine, 
it is apparent there is a considerable loss in the Field, 
more particularly the revolving part of the same.’ 
Now, it happens that the machine, as constructed, shows 
no evidence of any heating in the revolving portion as 
well as other portions ; but, on the other hand, that this 
portion of the machine keeps delightfully cool, and 
that the heating is in the wire and only that due to 
whatever density of current may at any time be 
flowing. 

Concerning the shears of the machine, it may not be 
out.of place to give my views on the subject. I do not 
think that the stationary iron which supports what may 
be termed the armature bobbins, is entirely free from 
reversals of magnetism, but that: under heavy loads 
there may be slight reversals occurring in certain por- 
tions of the iron, due to the flow of the armature 
currents themselves, and particularly those portions 
influenced by the armature wire which are not at the 
same time under the influence of the field poles. 
Whether the lines of magnetism are actually carried 
around with the revolving consequent poles or not is a 
question which it is difficult to answer, but the actions 
would be the same whether they are or not. If they 
are carried around by the consequent pole, the coils 
opposite them or the armature wire would be cnt by 
concentrated bundles of lines issuing from the revolv- 
ing consequent pole to the exterior iron, and if the 
lines do not rotate with the pole, then the armature 
wire would be cut by lines springing back from one 
division of the consequent pole to the next succeeding 
division as such pole revolves. 

The details of the design will probably determine 
which of these actions will take place, and, in most 
cases, perhaps both the actions of bundles of lines 
carried forward, combined with the recession of lines 
backwards from one division of the revolving pole to 
the next succeeding, may really take place. 

In the large machine which I have, the laminated 
iron carrying the armature coils or induced coils is 
divided into a number of sections or segments of a 
ring, and machines have also been built in which there 
is no iron projecting from the outer laminated portion 
towards the revolving pole. In this case, of course, the 
closure of the magnetic circuit is almost uniform 
throughout the revolution. 

I had not intended to publish anything concerning 
this machine until the work of building and testing 
the machines of large size had been completed, but. the 
extracts from my specification have led to sufficient 
discussion to warrant me in making the statements 
preceding. 

Elihu Thomson. 

Lynn, Mass., September 10th, 1890. 


Re The Bath Installation. 


In reply to Mr. Massingham’s letter I wish to point 
out that my quarrel was on September 3rd. The 
alleged carelessness was based on an accident cecurring 
at midnight, September 1st. 

You will find on referring to my report of the break- 
down of August 31st, dated September Ist (and which 
was written early in the morning, posted to catch an 
early mail, and which would be delivered at your office 
during the afternoon or evening), that I did not 
conceal the fact that I was working on the installation. 

With the failure of August 3lst, due to carelessness 
in the boiler-house, I, as engine-driver, had nothing to 


. do, and you will find the information I supplied you 


with to be correct, should you care to make rps 
enquiries. | 

You are. at liberty to publish all the above or any 
extract of. it with my full name and address, 


Charles Powell. 
t Seu htoinben 22nd, 1390. 


Fire Office Rules. 


As you have mentioned my name in connection with 
the recent correspondence in the Z%mes, of which the 
leading article on Fire Risk Rules in your issue of the 
20th inst. is the result, perhaps you will permit me to 
make a few further remarks on the subject. . 

There is unfortunately a tendency in certain quarters 
to make light of the difficulties incidental to electric 
light wiring, and an idea that no great experience is 
required to enable anyone acquainted with the ordinary 
principles of electrical science to draw up trustworthy 
rules. 

Contractors and others who have experienced the 
unforeseen, perplexing, and vexatious failures of in- 
sulation that from time to time occur even with the 
best of work and material, will agree that this is not 
the case at al], and that the practical difficulties are in 


- some cases much-greater than many apprehend. «. : 


- As'T have already stated in the 7%mes, itis much to 
be desired that, if an electrical committee be appointed 
by the Institution of Electrical Engineers, or’any- one 
else, to confer with the insurance companies and draw 
up new rules, care shall be taken to arrange that» the 
majority of those forming such a committee be men 
having a real practical experience of the subject from 
the contractors and supply companies points of view, 
and not mere secondhand information or theoretical 
knowledge, however eminent. 

That a word of warning is required as to this, is 
evident from a glance at the names of those who com- 
posed the committee that drew up the existing Institu- 
tion Fire Rules. The list comprises men of the highest 
distinction and standing in the electrical world ; men 
whose services to science it: would be impossible to 
overestimate ; but among the whole 22 names, of which 
seven are those of professors, there are not above half- 
a-dozen who can possibly have had any practical ex- 
perience of electrical wiring—at all exeuley, as com- 
mercially carried out. 

Prof. 8. P. Thompson has recently designaine the 
Institution Rules as “a dead letter,” and as “inverte- 
brate.” On the contrary, they are in many respects an 
admirable set.of regulations, but it is idle to deny that 
they are capable of considerable improvement, and that 
a committee having a larger admixture of the practic- 
ally experienced element could now frame a set very 
superior in many particulars. 

The electrical industry will, I am confident, agree as 
to this :—If any one set of rules is to be universally 
and exclusively adopted, let us have these rules as 


perfect and as definite as practical experience can 


make them. Let these rules clearly state what is and 
what is not admissible, and. distinctly differentiate 
between those regulations that are obligatory and 
those that are merely recommended. Let us have a 
thoroughly competent committee t6 draw the rules up, 
and let this committee be a standing one, so that the 
rules may be revised from time to time as the progress 
of electrical science and the accumulation of onperianys 
renders this necessary. 

By whom, whether the Institution of Electrical 
Engineers or the Electrical Trades Section of the 
London Chamber of Commerce, such a committee, is 
appointed, is of secondary importance, provided the 
insurance companies are satisfied and due weight and 
authority be assured. (The real question of moment is 
the constitution of the committee itself and the prac- 
tical competence of those who serve on it. 

A. A. Campbell Swinton. 
September 22nd, 1890, ; 
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“A REVOLUTION IN THE COPPER 
MANUFACTURING INDUSTRY.” 


A WELL-KNOWN promoter was once asked how it was 
that the public so readily subscribed to unsound 
schemes, formed upon lines that had been exposed 
years before, and he replied, “ My dear sir! There’s 
a fresh crop of fools born every day.” If this dictum 
be true, it is possible that Elmore’s Austro-Hungarian 
Patent Copper-Depositing Company may be subscribed 
four times over, as, according to the prospectus, has 
been the usual fate of other members of the family. 

This company is formed for the purpose of acquiring 
the Elmore patents for the empire of Austria-Hungary 
at a price of £50,000 in cash, £50,000 in shares, and the 
premium on the shares now offered. 75,000 shares are 
now offered. The premium is 10s. per share, so that 
the possible purchase price is £137,500. And what 
does the company obtain in exchange for one hundred 
and thirty-seven thousand five hundred pounds? Two 
patents, of many figures, relating to the discovery made 
by Messrs. Elmore for manufacturing copper articles 
direct from rough copper bars. 

Our readers are by this time familiar with the 
material of which a copper-depositing prospectus is 
made. The new applicant for public approbation 
has the usual Elmore features. There is a descrip- 
tion of the process, a reference to reports on the 
process, a summary of the advantages of the process, 
and a so-called estimate of profits. There is also 
aparagraph headed, “Character of Investments.” 
We have our own opinion of the character of 
the investment, which does not accord with the view 
of the prospectus ; but there is one statement in this 
paragraph which we think should be further enquired 
into. It says the investment is offered in a company 
formed to work an invention producing, at a cost 
hitherto unknown, articles admittedly of unprecedented 
quality, and in large demand, The phrase which we 
have italicised is, of course, intended to mean that the 


articles are produced at a less cost than has been 
known before by any other process ; but, unless we are 
much mistaken, it may be applied to the process 
the patents for which it is proposed to sell. If 
we had doubts on this point, they would be set 
at rest by the rapid multiplication of Elmore 
Companies. 

We see it reiterated in their prospectuses that 
the Elmore process is believed to be the most im- 
portant metallurgical discovery of recent years, and 
that it will take the same leading position in 
the copper industry that Bessemer’s did in iron and 
steel. It is not stated who formed this opinion or who 
subscribes to it as an article of faith, but the mere 
statement is of value, for it gives an opportunity of 
recording that Bessemer has received a million in 
royalties. We need not trouble to make a comparison 
between the two processes or the methods of their 
development. We do not see any comparison 
in their respective values. It took Bessemer some 
years, and there was a good deal of solid work done, 
before he got his million. Hardly any time has 
elapsed since Elmore took out his patent, and no 
commercial work at all has been done, yet the Elmore 
people must have absorbed a good many hundreds of 
thousands of pounds already, and the Timbuctoo Com- 
pany is not out yet. We wish Sir Henry Bessemer’s 
name were invoked for a better purpose, and placed in 
better company. 

We have to consider what the Elmore process is, and 
on what grounds a company is asked to pay £137,500 
for the Austro-Hungarian rights. The electro-deposi- 
tion of copper is an old and well-known process. It is 
alleged that for commercial purposes there is not 
sufficient tenacity in the deposited coating, and that 
some mechanical assistance is required to obtain the 
necessary result. We do not know exactly how 
much Mr. Elmore claims to have discovered, or 
how much he claims to have invented, but speak- 
ing broadly we believe that the application of the 
burnisher constitutes his sole claim. Quite suffi- 
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cient to entitle him to credit as a discoverer if 
the application enables some useful purpose to be 
served which could not have been served before, 
and quite sufficient to entitle him to reward as an in- 
ventor if the invention is novel and the patent for it 
can be sustained. But we are without any information 
of a practical character that the invention is a useful 
one. Moreover, as the “Transactions of British Naval 
Architects,” for 1889 show, there is something to be 
actually said in opposition to electrically deposited 
tubes. Mr. Clark (an exhibitor at Glasgow Exhibition) 
said :—“ We have made tubes experimentally in the 
same way (electro-deposited), but they have not proved 
either so good or so cheap as tubes made by the system 
now in use, although the copper gives a remarkably 
close grain fracture, and is excessively tough. At the 
same time the point which I particularly draw your 
attention to is this, that at the temperature of 390°, 
which I understand is the working pressure of these 
main steam pipes, the electro-deposited copper gives 
no better result; in fact, a shade worse result than 
seamless-drawn copper .... Moreover, as the diminu- 
tion in strength between the normal temperature and 
390° in the case of the electro-deposited copper is so very 
great, it would seem logically to follow that if you got 
anything higher than 390° it would decrease in the 
same ratio, and would thus become much worse than a 
seamless solid-drawn copper pipe, &c.,” and to con- 
clude—“I may say in conclusion that we have given 
considerable attention and time to this question of 
making tubes by electro-deposition, but have come to 
the conclusion that it is not so satisfactory a method 
as that of making them by the seamless drawn pro- 
cess.” Mr. W. Parker also reports :—“ The tenacity of 
the electro-deposited copper was, in its cold state, 242 
tons per square inch, the solid drawn ‘had a tenacity 
of 20 tons, and the plate copper a tenacity of about 
14 tons. When subjected to high temperatures 
these high tenacities vanish very quickly. At a tem- 
perature of 390° F., equal to the pressure of steam ata 
pressure of 200 lbs. per square inch, the electro- 
deposited falls to 15:3, or a loss of 61 per cent. ; the 
solid-drawn to 14, or 30 per cent. ; and the plate to 103, 
or 25 per cent.” 

Mr. Stepney Rawson has informed a shareholders’ 
meeting that some incredulous copper worker (name 
not stated) was astounded at the result attained. 
Directors have made more or less vague statements 
of the progress of the work and its wonderful value, 
and the great misfortune of the breakdown of an engine, 
but the commodity is hardly yet on the market. The 
value of the process commercially is an unknown 
quantity. Yet companies are brought out in a prodigal 
manner, and money squandered for rights of one sort 
and another in more prodigal fashion. If the engine 
had not broken down the manufacturing might have 
been in full swing, the cost of the process known, and 
estimates dispensed with. We hope the makers will 
receive adequate reward for the breakdown in event of 
its proving advantageous to the parties interested in the 
promotion of these further companies. 


It is useless to attempt to disguise the fact that 


Elmore’s process has, up to the present, been simply a 
promoters’ puppet. Parallels are to be found, and the 
eventual outcome may consequently be anticipated with 
certainty. The original Brush Company will be in 
the recollection of our readers. What became of its 
numerous Offspring ? They were simply acquired by 
and re-amalgamated with the parent company at a 
very considerable direct loss to investors and indirect 
loss to the electrical profession. Water-Gas is a later 
example.’ Perhaps there is a greater similarity to the | 
famous Date Coffee Company in the Elmore system of 
issues. The Date Coffee Company made a great deal 
of a contract entered into with Messrs. Mac Something 
to take their output for a certain period. It was 
worthless. We notice a similar arrangement, only 
less definite, on the part of the Elmore Wire Company 
to dispose of their output for 1891. We wonder 
what the output of 1891 will amount to, or whether 
it is certain there will be any output at all ? 

- Vagueness and uncertainty, with a good deal of un- 
healthy high-falutin, has been the characteristic of the 
Elmore information up to now. We turn in vain to the 
prospectus of the Austro-Hungarian Company for any- 
thing different. In the first paragraph the process is 
described as “extremely valuable.” This is about the 
only definite statement the directors permit themselves 
to make on their own authority. The principle of 
devolution of responsibility is ably carried out in the 
remainder of the prospectus. 

It is surprising that any set of business men should 
permit their names to stand at the head of. a pro- 
spectus with such a paragraph as that headed, 
“ Estimated Profits.” In the English company’s pro- 
spectus it was estimated that under certain most disad- 
vantageous circumstances the profits would amount to 
over £100,000 a year. -The directors of the English 
Wire Company were confident that another £100,000 a 
year would fall to that company’s lot.. That makes 
£200,000 a year altogether for England. The population 
of Great Britain is 35,000,000, of Austria- Hungary 
40,000,000. “The directors do not give a formal 
estimate lest it may be thought exaggerated,” but the 
little sum which they practically ask the investor to 
work out for himself is :—as 35 is to 40 so is £200,000 
to the Austro-Hungarian Company’s income. We do 
not remember to have seen any instance in which one 
worthless estimate has been so shamelessly built up 
on another equally worthless, and a conclusion. sug- 
gested by so absurd a comparison. China has a popu- 
lation of 370,000,000. Investors should wait till the 
China Company comes out. They can see for them- 
selves how much better their prospects will be. 

Considerable prominence is, of course, given to the 
market value of other Elmore shares, The Foreign 
and Colonial Company is at a premium. There is no 
reminder that it might well be accounted for on the. 
strength of the purchase price of the precious rights 
now parted with. The public should. clearly under- 
stand that the price of Elmore shares is simply a mea- 
sure of the reliance of the holders on the crop of latter- 
day fools, being sufficiently large to absorb more sub- 
companies, 
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There is little else in the prospectus beyond such use- 
less announcements as that the Managing Director and 
Mr. Stepney Rawson are now taking a trip in Austria 
(doubtless at the company’s expense) engaged in the 
selection of a site for the company’s works, and that the 
arrangements generally have been carried through by 
Woodhouse and Rawson United, Limited, who floated 
the French Company, and whose valuable co-operation 
is secured in the organisation of this company. We 
have tried to discover what this ambiguous statement 
means, but without success. We fail to see why an 
investor should be grateful to Woodhouse and Rawson, 
United, for making arrangements whereby he should 
join in paying away £137;500, mostly in gold, and 
expend some more gold jn the working of a process 
which may or may not deposit some coppers in his 
pocket in return. Nor do we see how their continued 
co-operation is to be made so valuable—to the investor. 

We have before expressed our wish for something in 
the way of definite information on the Elmore process. 
We have also commented on some of Woodhouse 
and Rawson United company promotions. We regret 
that we are now compelled to repeat our warnings and 
to again draw attention to the disadvantage which the 
electrical profession incurs by such proceedings. We 
must perforce assume that Messrs. Woodhouse and 
Rawson United and the directors of the Elmore Com- 
pany are persuaded (or persuade themselves) that 
the invention is valuable and the process economi- 
cally workable, but it is not easy to characterise 
in safe language the conduct of those who continue 
to foist upon a public necessarily ignorant of its 
technical value a series of companies for the develop- 
ment of an unproved industry. The game, as we 
have already remarked, has been played before, and 
doubtless will be played again when another crop of 
fools shall have become ripe for it; but at least we 
hope the electrical industry will not be the foundation 
upon which such a terrace of unhealthy tenements 
will be built. 

It is too late to stop the transfer of cash from the 
pockets of the public to those of the promoters. That 
has already been done to a large extent, and the present 
company, of course, like all its predecessors, closes its 
subscription lists before the publication of the tech- 
nical journals. But there is one direction in which 
good money may be prevented being thrown after bad, 
and we earnestly press it upon the consideration of 
Elmore shareholders. It is a distressing incident in 
this process of company manufacture that sites have to 
be selected (and paid for), factories built, and machinery 
purchased, staff engaged, and wages paid. 

We cannot too often reiterate that there is no proof 
of the commercial value of the process. If there were 
such proof, it is extremely unlikely that there is work 
enough for a tube factory and a wire factory in England, 
and factories elsewhere in every country in the world. 
We will confine ourselves to saying that the possible 
waste of money in this direction is a sad feature of the 
business, and we strongly commend the Austro-Hun- 
garian shareholders to see to it that Lieut.-General 
Fraser and Mr. Stepney Rawson’s selection of a site be 


not confirmed, and that not one penny be devoted 
to the building of a factory until incontestable proof is 
forthcoming not merely that the process is practicable, 
but that Austria-Hungary offers a field of sufficient 
extent to justify manufacture on the spot, and further, 
to satisfy themselves that Austro-Hungarian Patent 
Laws, and Austro-Hungarian commerce give them a 
reasonable probability of fixity of tenure for any 
business they may start. The purchase money of the 
patents isa known sum. Let the waste stop there. 


A RECENT issue of the Wossens 
wi the BlecnrieLient, Wochenschrift contains a short paper 
by a German medical authority upon 
the pathological effects of the electric light. The glare 
of the electric light exercises a deleterious effect upon 
the eyesight of people who are exposed for too long a 
time to its action, and this effect is proportional to the 
power of the lamp. It might be thought that the 
injurious effects of the electric light upon the eyes are 
due to the fact that this light contains a preponderence 
of chemical rays, violet and ultra-violet, but this is not 
the case, for the eyes are not similarly affected by illu- 
minations of that character. According to the writer, 
the “tired ” sensation in the optic nerve and the local 
inflammation which accompanies it, are both due to the 
fact that the luminous waves proceeding from a powerful 
electric lamp are of very great intensity. The general 
symptoms induced in the eyes of people who have been 
exposed to the glare of unprotected lamps for too long 
atime are :—(1) Transient irritability of the retina ; 
(2) local inflammation ; (3) tears and “flashing” of 
light before the eye ; (4) incipient paralysis of the eye. 
Usually, people experience sensations which are 
analogous to those which are felt when particles of 
foreign matter are present beneath the eye-lid. In 
order to prevent the sight being permanently injured, 
it is necessary to adopt hygienic shades, though these 
do not act thoroughly in reducing the intensity of the 
luminous waves. Kest must be sought, and the pain 
relieved by the application of cold water compresses. 
When the pain is almost unbearable—a calamity 
frequently suffered by those who have been exposed 
for many hours per day and for some time to the glare 
of powerful lamps—a medical man may relieve it by 
the injection of cocaine and atropine. The French. 
call this peculiar malady cowps de soleil electriques. 


A TELEGRAM from Florence says :— 
When the Electric Railway Company 

tried to recommence the running of 
cars after the recent fatal accidents an angry mob rained 
stones on the vehicles and threatened to kill the con- 
ductors. Such is the state of public feeling just now 
that is is thought the whole scheme will have to be 
abandoned. The guard who caused the first accident 
by, in a moment of tipsy recklessness, turning the 
brake the wrong way, is reported to be dying in 
prison.” We trust that the excited state of the populace 
will soon give way to calmer reasoning, and that no 
such misfortune to the prospects of electric traction as 
that which now seems probable will result. Still, such 
fearful disasters as this, combined with the frequent 
fatalities from electric lighting circuits, will be made 
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the most of by those interested in opposition schemes. 
and the industry has already quite enough to contend 
against. 


THE Daily Graphic, of Friday Jast, 
contained a notice of a fatal accident 
to a lineman in Omaha, who was instantly killed whilst 
engaged in cutting a wire. A Reuter’s telegram on 
Saturday also announced two more deaths at Winch- 
enden, Mass., the preceding day, through an electric 
wire (sic) coming into contact with an incandescent 
circuit. We suppose.a-high tension circuit crossed the 
other. At the present rate of fatalities it seems likely 
that this year will be a record in the States. 


Killed by Electricity. 


ON the 28th May, 1884, Mr. Probert, 
the well-known Postal Telegraph ex- 
pert, read a paper before the Society 
of Arts, on primary: batteries. He stated that to libe- 
rate a horse-power hour of energy, a quantity of zine 
must be oxidised equal to 2°022 lbs. divided by the 
electromotive force of the galvanic couple in use. As 
this is theoretically the minimum consumption, we 
do not usually expect to find a battery in practice 
giving results somewhat better than «is actually pos- 
sible, and yet this is what Prof. Silvanus Thompson 
practically shows to ‘have been obtained in his tests of 
the Vaughan-Sherrin primary cell. It is possible that 
his voltage readings were not quite accurate, and that 
the weight of zinc consumed was understated ; never- 
theless, we are face to face with an impossibility ; and 
this shows the uselessness of giving a report on the 
strength of the laboratory performance of one element. 
With eight or ten cells a small error of observation 
would have made but little practical difference ; with 
one, a trifling mistake proves fatal, for 2°022 divided 
by 1:99 gives one lb. and one quarter of an ounce‘as 
the theoretical demand, instead.of one lb. and a fortieth 
of an ounce which the Professor claims to have actually 
obtained in his laboratory. _Even if the newer deter- 
mination of 1:995 mentioned in Kempe’s * Electrical 
Engineer’s Pocket-book,” and credited, we believe, to 
Sir William Thomson, is taken, the actual consumption 
is still Jess than the theoretical. It is hardly worth while 
to follow these tests any further, but we would like to 
ask Dr. Thompson on what he bases his estimate of 
9d. to 10d. per Board of Trade unit as the net cost of 
electrical energy drawn from. this battery ?’ Mr. Probert 
showed very conclusively that to produce 12°5 horse- 
power hours in the most economical manner necessi- 
tated for materials alone, an expenditure of 8s. 3d., 
or deducting 1s. 28d. for sulphuric acid, which appa- 
rently is not used in the Vaughan-Sherrin> element 
(unless as. part of the. depolariser), say 7s. Now this 
means theoretically 63d. per horse-power hour, or 9d. 
per Board of Trade unit.. How, then, can Prof. Thomp- 
son’s estimate of net cost, which if it means anything 
is held to be clear of all deductions, be reconciled with 
these figures? There might be one explanation and 
that is, that the depolariser costs little or nothing ; 
but this cannot be so, or how account for the high 
K.M.F,? The Professor’s opinion upon the motor 
seems based upon .somewhat antiquated notions,, We 
know of half H.P. motors of 70 per, cent. efficiency, 
containing not more than 60 Ibs, of dead weight per 
brake horse-power developed, so we fail to see any- 
thing special in the motor under, consideration. The 


The Vaughan- 
Sherrin Battery. 


tests credited to Mr. H. R. Kempe in his official capacity 
as a technical officer of the Postal Telegraphs are 
delightfully vague and apparently made to order. 
It will be noticed that the E.M.F. of the battery is not 
given, although we have reason to believe that it differs 
very considerably from Prof. Thompson’s ; the results, 
however, show that local action was not altogether 
a negligible quantity. Mr. Kempe’s ideas of launch 
gearing and boats generally seem hazy. Surely he 
must be aware that the motor shaft should be coupled 
direct to the propeller, thus eliminating all gearing, 
and that every conceivable shape of craft is avail- 
able, and has been tried by other electric launch 
builders. Why does Mr. Kempe consider that this 
battery is well adapted to motive-power purposes ? 
Until we see the figures obtained in actual practice, say 
on a good spin with a bath chair or tricyle, we can only 
consider such data as that upon which we have com- 
mented as purely speculative and hypothetical. There 
is, however, a probability that these batteries may sup- 
plant the hired man for driving bath chairs, and if this 
turns out to be the case, there will be considerable 
demand for them at seaside resorts, judging from the 
number of interesting invalids always seen at these 
places. But whether an invalid could manipulate the 
apparatus unaided is quite another thing. 


AS is well known, the accurate mea- 
surement of the candle-power of a 
source of illumination is by no means an easy matter ; 
but this is hardly an excuse for the continual exaggera- 
tion with which we meet with reference to the power 
of arc and incandescent lamps. Even the fact that the 
latter, when turned out fresh from the manufacturers 
hands have their full nominal candle-power,’is mis- 
leading, as deterioration commences almost from the 
moment the lamps are run, and in a very short time, a 
building, which is stated to be lighted with so many 
lamps of a certain candle-power, can only justifiably be 
said to have that illumination at the outset. Allowing 
for breakages, &c., and the consequent eventual miscel- 
laneous assortment of lamps of various ages which are 
grouped in a building, it is hardly an exaggeration we 
think to say that the actual isat least 25 per cent. below 
the nominal illumination. 


Candle Power. 


aah Gas THE Gas World in drawing atten- 
tion to. the exaggeration of. the light 
value of electric lamps, says :—“ It may be urged that 
the electrician cannot. prevent this change (alluding to 
the deterioration of incandescent lamps), and that he is 
not, therefore, responsible for ‘any deficiency in the 
light. Would such an excuse be of any avail with a 
gas company ?. Could it plead that the coal purchased 
was not of the quality anticipated, or, that through 
some defect in the apparatus, the photometric value of 
the light had fallen below a given standard?” To this, 
we answer, certainly not at the present day, when the 
deficiency of light is known to ‘be preventable ; but in 
the early days of gas excuses of the kind would have 
been perfectly justifiable, and could certainly not have 
been “ laughed out of court,” as the Gas World says. 
When electric illumination has had the experience of 
years, and its defects are better understood, then excuses 
will no longer avail. 
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TRAMWAYS. 


THE Americans are proud, and justly so, of the great 
growth of electric tramways and railways in the United 
States, and they are apt to sneer at the tardy introduc- 
tion of electric traction into this country. The causes 
of this state of affairs have been frequently explained. 
Generally speaking, tramway companies, like railway 
companies, will not adopt any new system of loco- 
motion until it has been demonstrated to be practically 
reliable, and to be superior to the existing methods of 
traction by horses or locomotives, as the case may be. 
Moreover, they do not care to ran the risk of converting 
their present horse cars, or locomotives, into electric 
cars at their own expense, but rather regard at a dis- 
tance the development of electric traction by the traction 
companies themselves ; and, finally, they do not seem 
inclined to favour electric traction. It would therefore 
appear that electric traction companies must continue 
to “demonstrate” until they have shown that their 
systems are cheaper than those existing, when the tram- 
way companies will commence to seriously consider 
the advisability of a change. 

In the meantime it may be interesting if we give 
details regarding the tramways of this country, and of 
their cost of working. The latest obtainable returns of 
the tramway companies are to be found in Duncan’s 
Tramway Manual for 1890. At the year ended 30th 
June, 1889, the total capital expended on tramway con- 
struction amounted to £13,664,591, the mileage of lines 
open to traffic being 949, as compared with 904 in the 
corresponding period of the previous year. The 
number of horses employed was 27,060, as against 
25,832 ; of engines 539, as compared with 514; of cars, 
3,645, as against 3,501 ; of passengers carried, 477,596,268, 
as compared with 428,996,045. The working expenses in- 
creased by 6°6 per cent., and the net receipts by 14:9 per 
cent. The ordinary working expenses of the principal 
companies are shown in the following table. By 
ordinary working expenses are implied traffic expenses, 
stables, general, law, and rates, but no allowances are 
made for repairs and renewal of track, corporation rent, 
mortgages, interest, &c, :— 


Ordinary work- 

| Name of company. Mileage. ing expenses per | 
car mile. 

| y Wal? te 4 

| Belfast... Ra 153. | 687d. 

| Dublin United ... 32 | 749d. 

| Edinburgh | ee 182 10°82d. 

| Glasgow ... 7a 30 952d. — | 

| Liverpool ... ike 614 8:00d. | 

| London ... ne 218 740d. | 

| London Street... 13} 888d. 

| North Metropolitan 41 8:55d. 

| South London ... 134 800d. 


It will be evident from the table that the working 

expenses per car mile are higher than those admitted 
at the meeting of the Tramway Institute referred to 
some time ago, namely, 64d.; but the latter figure 
probably does not include stable expenses, general, law, 
and rates. 
. It may be mentioned that the Blackpool electric 
tramway is worked with a capital of £20,025. The 
miles run during the last financial year were 94,000, 
and the dividend paid. 7 per cent. The Bessbrook and 
Newry Tramway Company has a capital of £10,000, 
and the last dividend paid was 4 per cent. No par- 
ticulars are obtainable of the other experimental lines 
worked by electricity. 


Tenders for Electric Lighting,—Contractors for elec- 
tric. lighting, steam, gas engine and boiler power, also 
for all kinds of lighting other than electricity, are 
required. Particulars from the Secretary of the Gasgow 
East End Industrial Exhibition, Mr. J. R. Chalmers, 
133, St. Vincent Street, Glasgow. 


THE VAUGHAN-SHERRIN SYSTEM OF 
ELECTRIC TRACTION. 


THE so-called. new primary batteries are again being 
prominently brought before the public. A few weeks 
ago the Parisians professed to be greatly interested in 
the performances of an electric tricycle invented by M. 
Million and which was to revolutionise electric traction 
by means of the employment of a new primary battery. 
This invention an English electrical engineer, Mr. J. 
Vaughan-Sherrin, of Ramsgate, has endeavoured to 
excel. He has not taken advantage of the facilities 
afforded for attracting public attention by the Thames 
embankment or the West End streets, but has con- 
tented himself with demonstrations of his inventions 
in that picturesque quarter known as Eagle Wharf 
Road, N. At No. 48 in that street the Vaughan- 
Sherrin Electrical Engineering Company, Limited, has 
taken temporary offices, and there one of our friends 
wended his way last week to witness the demonstra- 
tions. 

- There are on view a Bath chair, a tricycle, a wherry 
and a launch propelled by electricity. The main 
features of the inventions are a new primary battery 
and a special form of motor, but it is not easy to find 
any novelty in the make of the battery, or anything 
special in the motor. 

The. primary battery is of the two fluid type with 
sheet zinc and carbon. In each cell are three fixed 
carbons and two replaceable zincs. Very light plates 
are used, and the particular construction adopted 
permits these to be placed very close together, so that 
the internal resistance is very small. The outer cells 
are of gutta-percha, and in them are embedded the 
porous cells which surround the zincs. The liquid 
used in the inner cells is water, whilst that placed in 
the outer cells is a depolarising liquid of special com- 
position, capable, it is said, of being produced at a low 
cost. 

The E.M.F. is nearly two volts. The motor is a 
two-pole Gramme machine having the field magnets 
made in such a manner that while maintaining great 
mechanical strength it admits of very perfect lamination 
of the iron. When properly set there is no sparking at 
the commutator. Prof. Silvanus P. Thompson has 
conducted a series of tests of the performance of the 
battery. He states that :— 

“In one of my tests one of these cells gave outa 
current of 8°75 ampéres (average) for five consecutive 
hours, with an electromotive force (average) of 1°88 
volts, although the cell was only about half filled at 
starting. In another more complete test a cell gave a 
discharge lasting rather more than nine hours, of an 
average strength of 6°5 ampéres, the average electromo- 
tive force over the whole period being 1°99 volts. The 
amount of zinc consumed was only 73°1 grammes, being 
at the rate of 1°24 grammes per ampere hour. This 
demonstrates that the quantity of zinc consumed per 
(gross) electrical horse-power hour will be almost exactly 
1 lb. and one-fortieth of an ounce. In a third and more 
elaborate test one of these cells gave a current. of the 
average strength of 7°85 ampéres for 94 hours; the 
average electromotive force over the whole discharge 
being 1°74 volts, of which 1:308 volts was available at 
the terminal asthe working number of volts; the total 
quantity of current discharged was therefore about 
72°6 ampére hours. The total evolution of power was 
126:17 watt hours (or about equal to ; of 1 horse-power 
for one hour), of which about 31°26 watt hours were 
expended upon the internal resistance of the cell, and 
94°81 watt hours (or about } of 1 horse-power for 
one hour) were available for useful purposes. Hight 
such:cells would furnish to the circuit the equivalent 
of 1 horse-power for one hour; for example, they 
would furnish a power equal to the tenth part of 1 
horse-power for 10 hours. 

“The quantity of zinc consumed during the 9} hours 
discharge was about 90 grammes, or a little less than 
of a pound ; and the quantity of depolarising fluid 
was about half a pint. There is very little smell from 
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these cells, and that only at the latter end of the dis- 
charge ; in the discharge which lasted 9} hours there 
was no smell of any kind for the first six'hours. The 
efficiency of these cells when working at a discharge of 
about 8 ampéres is about 75 per cent. Taking this 
figure and assuming that the motor used with the cells 
was appropriately constructed and adjusted to run at 
an efficiency of 60 per cent., it is clear that the total 
consumption of zinc for an actual nett mechanical out- 
put of 1 horse-power would be about 2 lbs. 14 ozs. per 
hour. Each cell, when filled, weighs 6} lbs.,and yields 
11 ampére hours per lb. of gross weight ; or at the rate 
of 383 lbs. gross weight per gross horse-power of elec- 
trical output. I know of no battery, primary or 
secondary, which for a given gross weight of cell will 
yield as great an output. The economy of zinc is 
remarkable, the consumption being close to the theo- 
retical limit. J estimate the net cost of electric energy 
from such cells at 9d. to 10d. per Board of Trade 
Units is: AF. ie. awe 

“ The motor tested first by me weighs 40 lbs., and it 
is intended for an output of from half to three-quarters 
of a horse-power when placed in a launch or on a tri- 
cycle. ‘To give out its full power it should be supplied 
with current at a pressure of 55 volts, when it runs at a 
speed of from 1,500 to 2,000 revolutions per minute, 
according to circumstances. In my tests the motor 


was mounted upon a special testing stand, and supplied - 


with current from a dynamo-electric machine. The 
current and potential were respectively measured by 
means of an ampére-meter and a voltmeter of the 
ordinary standard type, and the mechanical efficiency 
was measured by comparing the amount of electric 
power applied to a motor with the output of which it 
was capable, as measured by its actual power exerted 
upon a mechanical brake or dynamometer. This 
brake consisted of a grooved iron wheel (keyed to the 
shaft of the motor) at the periphery of which was 
applied a cord of graduated breadth attached to pans 
for holding weights ; this form of dynamometer being 
that devised by Ayrton and Perry. The speed was 
measured by a counter. In three experiments made 
the same day, the following results were obtained :— 

(1) Current, 14°5 amperes ; pressure of supply, 36 
volts ; speed, 1,252 revs. per minute ; torque on brake, 
10°306 pound feet ; total electrical horse-power supply 
to motor, 0'699 ; mechanical horse-power executed by 
motor, 0:3907 ; efficiency, 55°86 per cent. 

““(2) Current, 18 amperes; pressure of supply, 46°5 
volts ; speed, 1,380 revs. per minute ; torque on brake, 
14-139 pound feet ; electrical horse-power supplied to 
motor, 1:122; mechanical horse-power executed by 
motor, 0'591 ; efficiency, 52°63.” 

The third test gave an efficiency of 46:35 per cent. 
On another day four other tests were made, when effi- 


ciencies of 56:2 ‘per cent., 52°9, 53:2, and 65 per cent. 


were obtained. The professor also states :— 

* Considering the size and weight of this motor, and 
comparing its efficiency with that of the best motors of 
equal weight or equal power in the market, I consider 
the performance of Mr. Sherrin’s motor very satis- 
factory. For sosmall a motor the power is high, being 
at the rate of one horse-power for only 62 lbs. of dead 
weight. The electrically-propelled Bath chair is fitted 
with one of Mr. Sherrin’s smaller motors, and is driven 
by the current derived from ten of his cells. Ina 
short run which I took in it, on unfavourable roads 
and in muddy weather, it ran at about six miles per 
hour on the level, and ascended a gradient of about 
one in eight at the rate of about two miles per hour. 
It was perfectly easy to manage, and the batteries gave 
no trouble either from spilling or fuming. I consider 
the electric chair a thoroughly practical and successful 
vehicle. Of the electrical tricycle I have made no 
trial pending certain alterations now in progress in its 
structure.” 

Mr. H. R. Kempe, of the Electrician’s Department, 
General Post Office, has also tested the battery. He 
finds that during a four hours’ continuous run, an 
average current of 8°856 amperes was taken from the 
battery, and that the consumption of zinc was under 


7 per cent. in excess of the theoretical amount. He 
also states :— 

“The efficiency of the battery with the mean current 
of 8°856 ampéres was 65 per cent. This value, which 
is rather less than that obtained by Professor Thompson, 
practically confirms the tests taken by that gentleman, 
as the current taken out was in excess of that which 
was drawn in the test made by him. Had the battery 
been run with a lower current, the efficiency must have 
been proportionately increased. The drop of electro- 
motive force at the end of the four hours’ run amounted 
to 10 per cent., which is small, considering the small 
size of the cells and the heavy current drawn out. 
There was an entire absence of visible local action 
during the run, and the fumes given out were exceed- 
ingly slight.” 

A third report on the Bath chair has been furnished 
by Mr. P. Jensen, M.I.M.E. 

It is claimed that the tricycle will travel at eight 
miles an hour, and that the Bath chair will run six 
miles an hour, and will, when the cells are fully 
charged, run for nine hours. At the demonstration 
last week, however, the tricycle, with full current 
switched on, travelled at six miles on the level], the 
Bath chair at about four miles, and the wherry at six 
miles an hour on the adjoining canal. 

The Vaughan-Sherrin Electrical Engineering Com- 
pany, Limited, is being formed with a capital of £25,000 
to acquire the whole of the patents. 
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CONTRIBUTION S TO THE MOLECULAR THEORY OF 
INDUCED MAGNETISM. 


By J. A. Ewrna, F.R.S., Professor of Engineering in University 
College, Dundee. 


(Read before Section A, September 5th, 1890.) 


As the facts of induced magnetism become better known, in- 
creasing interest attaches to molecular theories and increasing 
difficulty attends the theories that are current. Weber’s funda- 
mental conception that the molecules of iron or nickel or cobalt 
are always magnets, and that the process of magnetising consists 
in turning them from many directions towards one direction, has 
been strongly confirmed by the now well-established fact that 
there is a true saturation value, a finite limit to the intensity of 
magnetism, which may be reached or very closely approached by 
using a strong magnetic force.* Without going further back, to 
enquire (with Ampére) how the molecules come to be magnets, we 
may take this conception as the natural starting point of a theory. 
But when we go on to examine the conditions of constraint on the 
part of the rotatable molecules which have been suggested to 
make the theory square with what is known about permeability, 
about residual magnetism and other effects of magnetic hysteresis, 
about the effects of stress, of temperature, of mechanical vibration, 
and so forth, we find a mass of arbitrary assumptions which still 
leave the subject bristling with difficulties. Many of the pheno- 
mena suggest, for instance, the idea that there is a quasi-frictional 
resistance which opposes the turning of the molecular magnets ; 
this notion lends itself well to account for the most obvious effects 
of magnetic hysteresis and the reduction of hysteresis by vibra- 
tion. On the other hand, it conflicts with the fact that even the 
feeblest magnetic force induces some magnetism. My object in 
this paper is to refer to another (and not at all arbitrary) condi- 
tion of constraint which not only suffices to explain all the pheno- 
mena of hysteresis without any notion of friction, but seems to 
have in it abundant capability to account for every complexity of 
magnetic quality. . 

In describing Weber’s theory, Maxwell points out that, if each 
molecular magnet were perfectly free to turn, the slightest mag- 
netic force would suffice to bring the molecules into complete 
parallelism, and thus to produce magnetic saturation. He con- 
tinues :—‘‘ This, however, is not the case. The molecules do not 
turn with their axes parallel to the force, and this is either 
because each molecule is acted on by a force tending to preserve 
it in its original direction, or because an equivalent effect is pro- 
duced by the mutual action of the entire system of molecules. 
Weber adopts the former of these suppositions as the simplest.”’+ 


* Ewing and Low, Phil. Trans., 1889, A, p. 221; see also 
H. E. J. G. du Bois; Phil. Mag., April 1890. 
+ Maxwell, “ Electricity and Magnetism,” Vol. II., § 443, 
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Weber supposes a directing force to act in the original direction 
of the molecule’s axis which continues to act as a restoring force 
in that direction after the molecule is disturbed. This assumed 
constraint is quite arbitrary ; moreover, if it were the only con- 
straint, there would be no residual magnetism when the deflecting 
force was withdrawn. Accordingly, Maxwell modifies Weber’s 
theory by introducing the further assumption that when the angle 
of déflexion exceeds a certain limit the molecule begins to take 
permanent set. The development of this, however, does not agree 
well with the facts. 

The alternative which is offered in the sentence I have quoted 
from Maxwell was not followed up by him, and seems to have 
been very generally overlooked, notwithstanding its obvious free- 
dom from arbitrary assumption. Several writers, notably 
Wiedemann* and Hughest, have recognised the inter-molecular 
‘magnetic forces by suggesting that the molecules, when un- 
acted on by any magnetising force from outside, may formtlosed 
rings or chains, “so as to satisfy their mutual attraction by the 
shortest path.” { But Wiedemann expressly postulates a fric- 
tional resistance to rotation, which will prevent this arrangement 
from being more than approximately attained, and which may 
be more or less overcome by vibration. § 

I lately commented on the fact that soft iron and other magnetic 
metals (notably nickel under particular conditions of strain||) 
show a remarkably close approach to instability at certain stages 
in the magnetising or demagnetising process. When the mag- 
netic force reaches a particular value, the rate of change of 
magnetism with respect to change of force may become enormous. 
Referring to this in a paper which has just been published,** Mr. 
A. E. Kennelly has reverted to the idea of chains of magnetic 
molecules held together by the inter-molecular magnetic forces, 
and contends that when such a chain is ruptured by applying a 
sufficiently strong external magnetic force it will tall to pieces 
throughout, and the molecular magnets which compose the chain 
will take their alignment suddenly. He accordingly sketches 
what he calls a “‘chain-theory” of magnetisation and an adapta- 
tion of the theory of Hughes, in which, however, he postulates an 
elastic resistance to the rotation of the molecules in addition to 
the constraint afforded by their mutual magnetic forces. Mr. 
Kennelly’s remarks are highly interesting and suggestive; but I 
do not think (for reasons which will appear immediately) that the 
notion of closed magnetic chains can be maintained as a general 
account of the molecular structure of unmagnetised iron. 


« [I have experimented on the subject by making a model molecular 
structure consisting of a large number of short steel bar-magnets, 
strongly magnetised, each pivoted like a compass-needle upon a 
sharp vertical centre and balanced to swing horizontally. We 
cannot readily imitate in a model the two degrees of rotational 
freedom possessed by the axes of actual molecular magnets, but a 
group of magnets swinging in one plane gives a sufficiently good 
general idea of the nature of the equilibrium which is brought about 
by inter-molecular forces, and the manner in which that equilbrium 
is disturbed when an external force is applied. The model is very 
easily made. Each magnetis a piece of steel wire about one-tenth 
of an inch in diameter and 2 inches long (fig. 1), bent in the 
middle to bring the centre of gravity below the point of support. 
The hole, or rather recess, for the pivot is made by a centre punch: 
the pivot itself is a sewing-needle fixed upright in a small base- 
plate which is punched out of a sheet of lead. The bars swing 
with but little friction, and their pole strength is sufficient to 
make the mutual forces quite mask the earth’s directive force 
when they are set moderately near one another. The group is 
arranged on a board on which lines are drawn to facilitate regu- 
larity in grouping when that is wanted, and the board slips into a 
large frame or open-sided flat box wound round the top, bottom, 
and two sides, with a coil through which an adjustable current 
may be passed to expose the group to a nearly homogeneous ex- 
ternal magnetic force. The coil is wound in a single very open 
layer, through which a sufficiently good view of the group inside 


a 


| * Wiedemann, Galvanismus, second edition, Vol. II. (1), p. 373. 
t +t Hughes, “ Roy. Soc. Proc.,” May 10th, 1883. 

{ Hughes, loc. cit. 

§ Wiedemann, “Phil. Mag.,” July 1886, p. 52; Elektricitit, 
vol. iii., §§ 784-785. 

|| See a paper by H. Nagaoka, “ Journal of the Science College 
of the University of Tokio,” vol. ii. 1888, p. 304. 

{| “Journal of the Institution of Electrical Engineers,” No. 84 
(1890, pp. 38-40. 

** The Electrician, June 7th and 13th, 1890. 


is obtained.* A liquid rheostat with a sliding terminal is used to 
secure continuity in varying the magnetic force. It is scarcely 
necessary to add that the magnetic force which is applied to the 
group is too weak to have any material effect on the magnetism 
of individual bars. It alters their alignment only, just as a mag- 
netic force alters the alignment of Weber’s molecular magnets. 
When a number of these magnets are grouped either in a 
regular pattern or at random, and are left after disturbance 
to come to rest free from external magnetic force, they of course 
assume a form which has no resultant magnetic moment, provided 
the number be sufficiently great ; but it is apparent that they do 
not arrange themselves in closed chains. Any such configuration 
would in general be unstable. Many stable configurations admit 
of being formed, and if the magnets are again disturbed and left 
to settle, the chances are much against any one configuration 
immediately repepting itself. One general characteristic of these 
configurations is that they contain lines consisting of two, three, 
or more magnets, each member of a line being strongly controlled 
by its next neighbours in that line, but little influenced by neigh- 
bours which lie off the line on either side. Thus, if there are two 


‘magnets simply, they form (as might be anticipated) a highly 


stable pair, thus :— 


—_— —> 


With three magnets, two form a line along one side of the 
triangle joining the fixed centres, and the third lies parallel, or 
nearly so, facing oppositely. Four magnets will usually form two 
lines with directions which lie nearly along two sides of the 
quadrilateral ; but diagonally opposite magnets may pair, leaving 
the others unattached. Suppose them set at the corners of a 
rectangle with unequal sides, they may lie in any of these forms 


All these configu- 
rations are stable, and the condition of least energy, while making 
the first of them the most probable, does not prevent the occa- 


if the inequality in distance be not too great. 


sional formation of the others. In a long line, the same condition 
leads in general to this formation :— 


but it is by no means uncommon to find a line broken into two or 
more sections, thus :— 


2 6 ee <— <— <— 


Seven magnets grouped so that the centres of six form a regular 
hexagon, with one in the middle, have a great variety of possible 
stable configurations, of which these are examples :— 


Fig. 2. 


Experimental study of the forms which may be assumed by 
groups, and of the vibrations which may be transmitted ‘through 
groups, is interesting, but to pursue it would be beside my present 
purpose. In all cases, the configuration assumed by a group is 
such that there is stability for small displacements, but different 
positions of the group may be stable in different degrees, and if 
members of the group be turned through a sufficiently great angle, 
they become unstable, and fall into a new position of stability, 
bringing abonta partial reconstruction of the lines that characterise 
the group. Special interest attaches to square patterns, from the 
fact that iron and nickel (probably cobalt also) crystallise in the 
cubic system. In a square pattern of many members, we find, in 
general, lines running parallel with all sides of the square when 
the group settles without directive force after a disturbance. 

Let the group, or collection of groups, be sutjected to an external 
magnetic force, #, gradually increasing from zero. The first 
effect is to produce a stable deflexion of all members except those 


* In showing the experiments, the board with the magnets on it 
may, of course, be placed in clear view above the coil; the coil is 
then made larger, or a stronger current is used. 
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which lie exactty along or opposite to the direction of #. This 
results in giving a small resultant moment to the group (assuming 
that there was none to begin with), which increases at a uniform 
or very nearly uniform rate as % increases. This corresponds to 
the first stage in the magnetisation of iron or other magnetic 
metal (a, fig. 3). The initial susceptibility is a ‘small ‘finite 
quantity, and it is sensibly uniform for very small values of %. 


WS! L3N9VN 
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Suppose that, without going beyond this stage, we remove % ; 
the molecular magnets, not having been defiected beyond the limit 
of stability, simply return to.their initial places, and there is no 
residual magnetism. This, again, agrees with the fact that 
no residual magnetism is produced by very feeble magnetising 
forces. Up to this point there has been no magnetic 
hysteresis. Bat let the value of # be increased until. any 
part of the group becomes unstable, and hysteresis immediately 
comes into play. At the same time, there begins to be a marked 
augmentation of susceptibility—that is to say, a marked increase 
in the rate at which resultant moment is acquired. Its not.diffi- 
cult to arrange groups in which the state of instability is reached 
with one and the same value of 4% throughout the group. But, in 
general, we shall have different elementary magnets, or different 
lines of them, reaching instability with different values of 4. The 
range of %, however, which suffices to bring. about instability 
throughout the whole, or/nearly the whole, of the members in 
most groups is not large; we, therefore, find in the action of the 
model a close analogy to the second stage (b, fig. 3) of the process 
of magnetisation, in which the magnetism rises more or less sud- 
denly, as well as to the first stage (a). 

During the second stage (b), the magnetic elements fall for the 
most part into lines which agree more or less exactly with the 
direction of %. If, at the end of this stage, we remove %, we 
find that a very large proportion of the moment; which the group 
has acquired remains; in other words, there is a great deal of 
residuai magnetism. ‘To take an instance, supposé we have a 
group lying initially as iu fig. 4, and apply a magnetic force, %, in 
the direction sketched, the first stage (a) deflects all the molecular 
magnets slightly, without making any of them become unstable ; 
the second stage (b) brings the molecules into the general direction 
shown in fig. 5, or rather, that is the direction they assume when 


Fig. 4. 


4} is removed, and the residual magnetism contributed, by the 
group is then the sum of their moments resolved along %. When 
% is acting, the components along 4 are slightly greater, for the 
molecules are then (stably) deflected through a small angle 
towards the line of %. 

Let 4% be further increased—we now have the third stage (c) 


(fig: 3), which consists in the closer approach to saturation that is 
caused by the molecules being more nearly pulled ‘into exact line 
with 4. (fig.°6). Whether there will be instability. during the 
deflection of them from the lines of fig. 5 will depend on ‘the close- 
ness of the poles, and on the inclination of the lines of fig: 5 to the 


Fig. 5. 


direction of % (see below). In some. groups saturation will be 
complete with a finite value of % ;:in others, it will,only be closely 
approximated to. In magnetising any actual specimen of iron, we 
have, of course, to deal with a multitude of groups the lines to 
which lie at very various inclinations to %. If we remove the 
force % at a point in stage c, we find very little, if any, more 
residual magnetism than was found at the end of stage b. The 
ratio of residual to induced magnetism is a maximum about the 
end of stage 6, and diminishes as stage c proceeds. This, again, 
agrees completely with the observed facts. 

There is some hysteresis during the removal (whether complete 
or partial) and reapplication of magnetic force, because (provided 
we have enough groups to deal with) there will be some lines of 
elements which pass to and fro through a condition of instability 
during the removal and reapplication of the force. For certain 
inclinations of the line, the movements are not reversible. 

Suppose, next, that having applied and removed a strong force, 
4), leaving strong residual polarity, we begin slowly to reverse ¥. 
At first, the effects are slight; presently, however, instability . 
begins, and, as the force is increased within a narrow range, we 
find the molecules all upset. This is followed bya stage of nearly 
elastic deflection as saturation is approached.~ ‘Thus, the well- 
kaoown general characteristics of cyclic processes are all repro- 
duced in the model (see fig. 8 below). 

Again, a small repeated cyclic change of % superposed upon a 
constant value of 8 produces small changes of aggregate polarity, 
which are reversible if the change of Sis very small. This, a3 
Lord Rayleigh has shown,* is what happens in a magnetic metal, 


Fira. 6. 


and the susceptibility with respect to small cyclic changes is small 
in the model, just as it is in the actual solid. 
The chief facts of permeability and retentiveness, and hysteresis 


* Phil. Mag., March, 1887. 
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generally, are therefore at once explicable by supposing that 
Weber’s molecular magnets are constrained by no other forces 
than those due to their own mutual magnetic attractions and re- 
pulsions. No arbitrary constraining forces are required. In the 
model the centres of rotation are fixed; in regard to the actual 
solid we may make an equivalent supposition, namely, that the 
distances between the molecular centres do not change (except in 
so far as they may be changed by strain). 

Hysteresis, then, is not. the result of any quasi-frictional 
resistance to molecular rotations; it occurs whenever a molecule 
turns from one stable position of rest to another through an 
unstable condition. _ When it is forced to.return, it again passes 
through a condition of instability. This process, considered 
mechanically, is not reversible ; the forces are different for the 
same displacement, going and coming, and there is dissipation of 
energy. Inthe model the energy thus expended sets the little 
bars swinging, and their. swings take some time to subside. In 
the actual solid the energy which the molecular magnet loses as it 
swings through unstable positions generates eddy currents in 
surrounding matter.. Let the magnets of the model be furnished 
with air-vanes to damp their swings, and the correspondence is 
complete. 

A regular group of elementary magnets, especially when 
furnished with air-vanes, gives a good illustration of what has 
been called magnetic viscosity. When the imposed force H 
reaches a critical value one of the outer, members of the group 
becomes unstable, and swings slowly round ; its next neighbours, 

- finding their stability weakened, follow suit, and the disturbance 
spreads through the group in a way eminently suggestive of those 
phenomena of time-lag in magnetisation which I have described 
in a former paper.* 

The model shows equally well other magnetic phenomena which 
presumably depend on the inertia of the molecules, such as the 
fact that a given force causes more magnetic induction when 
suddenly applied than when gradually applied, and leaves less 
residual magnetism when suddenly removed than when gradually 
removed. / 

The well-known effects of mechanical vibration in augmenting 
magnetic susceptibility and reducing retentiveness are readily 
explicable when we consider that vibration will cause periodic 
changes in the distances between moleclular centres. This has 
not only a direct. influence in making the molecular magnets 
respond more easily to changes of magnetic force by reducing 
their stability during the intervals when they recede from, each 
other, but tends indirectly towards the same result by setting them 
swinging. , 

The effects of temperature which are common to the three 
magnetic metals may be stated thus:—Let any moderate may- 
netising force be applied, not strong enough, to produce anything 
like an approach to magnetic saturation, and let the temperature 
be raised. Then the permeability increases until the temperature 
reaches a certain (high) critical value, at which, almost suddenly, 
there is an almost. complete, disappearance of magnetic equality. 
As regards the first effect, it is clear that an increase of permea- 
bility is to be expected from the theory; expansion with risé of 
temperature involves a separation of the molecular centres, and 
therefore a reduction of stability. As regards the almost sudden 
loss of susceptibility which ocenrs at a high temperature, it may 
do no harm to hazard a rather wild conjecture. We may suppose 
the molecular magnets to be swinging more or less, the violence 
of the swings increasing as the temperature rises, until finally it 
develops into rotation. Should this happen, all trace of polarity 
would of course disappear. The conjecture that the molecular 
magnets oscillate more and more as the temperature rises, is at 
least supported by the fact (carefully investigated by Hopkinson * 
in iron and nickel; data for cohalt also have lately been supplied 
by du Boist) that under strong magnetic forces rise of tem- 
perature reduces magnetism ; for with strong forces the molecular 
magnets are already ranged so that their mean direction is nearly 
parallelto 4 : hence the earlier effect of heat (to diminish sta- 
bility and facilitate alignment) does not tell, and the increased 
swinging simply results in reducing the mean value for each 
molecule of its moment resolved parallel to the magnetising force. 

Before referring to effects of stress we may ‘consider shortly the 
stability of a pair or line of magnets, treating each as a pair of 
poles subject to the law of inverse squares. Take first a single 
pair of equal magnets with centres at c and c’ (fig. 7). The poles, 
p, P’, would lie in the line c c’, but for the imposed force 4, which 
produces a deflection, co’ P’ or o’ cP = 6, 

Let a be the angle which 4 makes with the line of centres, m 
the pole strength, and r the half length of the magnetic axis of 
each magnet. The deflecting moment is 


2 mrsin (a — 0), 
and the restoring moment is 


m= 6N 
P Pp? 

cn being drawn normal to PP. The restoring moment at first 

increases with @, but passes a maximum at a value of @ which 

depends on the relation of r to the distance between the centres. 


The condition of equilibrium is 


* © Roy. Soc. Proc,” June 1889. 
* « Phil. Trans.,” 1889, A, p>443;-“Roy. Soc. Proe.,” June, 


1888. 
+ “ Phil Mag.,” April, 1890, 


. ton 
2H mrsin (a — 6) =.™ CN, 
pps 


and as 4) and @ are increased the equilibrium becomes neutral, 
that is to say, the condition of instability is reached, when 


d ms,cCNn 


{2 4) mr sin (a — 06} =s9 


d 
d @ Pp? 

These two equations serve to determine the value of # and of 0 
at which instability occurs. If we have to deal with a long line of 
magnets instead of a single pair, we have to write 2 m? instead of . 
m? in the restoring moment. 

A considerable amount.of stable deflection is possible when the : 
distance between the poles is not small compared with r. When 
the direction cf 4 is not much inclined to c c’ (that is, when u has 
a value approaching 0) there is no instability. In rows with 
various inclinations to 4), the first to become unstable as % is in- 
creased will be that for which a — @ is equal to 3 =. 

If a, the half distance between the poles in the undeflected 
position, be small compared with r, there is but little deflection 
before instability occurs, and in that case, provided a be not small, - 
nor nearly equal to z, the occurrence of instability is defined by 
the condition , 


1 - i 
which is satisfied when tan ¢ = Fie ¢ being the inclination of 


p Pp’ to the line of centres. Hence, with the same proviso (a not 
nearly 0 or to 7, and a small compared with r), the value of 
which causes the instability is 

m 


12 V3.a7sina 


for a single pair of magnets, and twice this quantity for the 
middle members of a long row. This is, of course, least for 
magnets which lie normal to 4. 


yg = 


Fie. 7. 


In the special case when a = 7, instability occurs when 


mt 


B=- oe 


with the single pair, or m/4 a? with the row. ie 

Applied to the case of a group of rows, uniform in distance 
between the centres, hut various as regards their direction with 
respect to 4%, these considerations show that after % has reached 
a value sufficient to: make the most susceptible members unstable, 
no very great increase is required to bring about instability in by 
far the greater number of the other. rows. One general effect of 
increasing the distance between. all the centres is to reduce the 
range of variation of. 4 within which most of the different rows 
become unstable as the force is progressively increased. 

In annealed metal, where we may expect considerable general 
homogeneity, as regards distance between the centres of the 
molecular magnets, we find that practically the whole of the 
abrupt stage in the process of magnetisation is included within 
narrow limits of magnetising force. We accordingly obtain curves 
like a a (tig. 8). ; ; 

When the metal is strained sufficiently to receive permanent 
set the curves take more rounded outlines (such as B B), showing 
less susceptibility throughout, less residual magnetism, and more 
coercive force. 'The most natural explanation of this, on the basis 
of the molecular theory, appears to be; that set produces,on the 
whole a shortening of the distances between’ molecular centres, 
hence. greater stability and more. coercive force;. but this is 
associated with heterogeneity, that is variety in the, distances, 
hence the rounded outlines of the curves. We know that set tends 
to develop, or at least to emphasize, heterogeneity ; for instance, a ; 
bar of iron or steel pulled in the testing machine stretches 
irregularly after the elastic limit is passed. SW, 

The effects of stress and consequent elastic strain on magnetic 
quality are so complex and se various in iron, nickel,.and cobalt, 
that it would be premature to attempt any full discussion of them 
from the point of view of the theory now. sketched. Only a few 
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general features need be referred to at present. Some of these 
can be traced experimentally in the model by setting the supports 
of the magnets upon a sheet of thin India-rubber, which may be 
stretched or distorted to imitate the conditions of longitudinal or 
torsional strain. 

When pulling stress is applied, those rows of molecular magnets 
which lie more or less along the direction of the stress, have their 
stability reduced by the lengthening of the lines of centres ; 
similarly, rows which lie more or less normal to the stress have 
their stability increased. The resulting effect on the general 
susceptibility of the material will depend on which of these con- 
flicting influences preponderates. Let pull be applied before 
magnetisation begins, while the metal is still in a neutral state. 
The stretching of longitudinal lines and the contraction of trans- 
verse lines will not only alter the stability of those molecules 
which continue to lie in their original rows, but will tend to make 
the members of those rows which are much lengthened swing 
ronnd and form transverse lines in which they will be more stable 
than before. We may therefore reasonably expect that the 
permeability with regard to strong fields will be reduced by pull, 
as it actually is both in iron and in nickel, though with regard to 
weak fields the permeability may be increased, as it is in iron. 
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Again, the theory explains well why the effects of stress are by 
no means the same (1) when the stress is applied first and the 
magnetic force after, and (2) when the magnetic force is applied 
first and the stress after. 

Let a moderate magnetising force be applied and then begin to 
apply stress. The first effects are in general large, for the strain 
precipitates into instability those molecular magnets which were 
already on the verge of instability. This is beautifully apparent 
in iron (see “ Phil. Trans.” 1885, part 2, plates 63 and 64); and 
the theory shows why the first effects are not reversible, why they 
do not disappear when the stress is removed. and why it is only in 
subsequent applications and removals of the stress that the mag- 
netic changes become cyclic. 

The same remark evidently applies to the first effects of stress 
on residual magnetism ; also to the first effects cf temperature- 
change either on induced or residual magnetism. Again, the 
theory shows that when 2 cyclic change of stress is repeated, there 
will be hysteresis in the corresponding changes of magnetism, 
whether induced or residual, unless either the cyclic range is very 
small or the magnetism approaches saturation. During each 
application of the stress, some molecular magnets will swing 
through unstable positions ; during the removal of stress they will 
swing back, but not at the same values of stress. And it will be 
characteristic of this hysteresis that the variation in magnetism 
will begin slowly when the change from applying to removing 
stress, or from removing to applying stress, begins. All this 
agrees with the facts. 

Moreover, the theory shows that even in the absence of any 
resultant magnetisation a cycle of stress makes the molecular 
configuration pass through a series of changes which will at first 
not be cyclic, but will become cyclic when the stress-cycle is 
repeated, and in which any intermediate value of the stress will 
be associated with different configurations during the going and 
coming parts of the process. In other words, we see that 
there will be hysteresis in the relation of molecular configu- 
ration to stress when a cycle of stress is repeated. ' Hence, 

‘certain rather obscure effects which have been observed in 
magnetic experiments; for instance, where an iron wire is 
‘ loaded and partially unloaded down to a given load before being 
magnetised, its permeability is not the same as when the 
wire is completely unloaded and reloaded up to the same load. 
Experimental results of this kind led me in 1884 to write :—“ If 
we apply and remove stress in a wire whose magnetic state is 
entirely neutral, we cause some kind of molecular displacement in 
‘the relation of which to the applied stress there is hystereris.’* The 


* «-Phil, Trans.,”’ 1885, part ii., p. 614, 


theory now offered shows how this happens. Hence, also, the re- 
markable hysteresis which the thermoelectric quality of iron 
exhibits with regard to cyclic changes of stress, discovered by 
Cohn, and more fully described in ‘ Phil. Trans.” 1886, p. 361. 
The hysteresis of molecular configuration with respect to stress 
has been proved to be removable or reducible by vibration. 

From this theoretical explanation of hysteresis in the effects of 
stress, it at once follows that a cyclic change of stress (provided 
it be not very small) involves some dissipation of energy in a 
magnetic metal, whether the piece be magnetised or not. We may 
expect this dissipation to be most considerable under conditions 
which make the magnetic hysteresis large. But it will occur 
even when there is no external trace of magnetism. 

This of course implies that, in a cyclic process of loading and 
unloading, work must be spent. There is no perfect elasticity in 
a magnetic metal, however slowly the process of straining be per- 
formed. Under any load there is less strain during application 
than during removal. This is borne out by experiments on the 
extension of iron wires (Brit. Assoc. Report, 1889, p. 502). 

The same action occurs to a marked degree in torsional strains. 
In a twisted specimen there will be a tendency on the part of the 
molecular magnets to range themselves along lines agreeing more 
or less with the direction of maximum contraction. Alternate 
twisting to opposite sides should therefore cause much molecular 
swinging through unstable positions, with consequent dissipation 
of energy, even in a piece which is not magnetised. 

Without going at present into details, it may be added that the 
phenomena of molecular “accommodation” studied by Wiede- 
mann and by H. Tomlinson accord with the theory, and that it 
seems to lend itself well to explain the very remarkable results 
which have been obtained by Nagaoka* in experiments with 
nickel wire under twist or under a combination of pull and twist. 
It also agrees with what little is known-as to the influence that 
previous magnetisation in one direction has upon subsequent mag- 
netisation in another direction. 

Tosum up, I have endeavoured to show :— 

(1) That in considering the magnetisation of iron and other 
magnetic metals to be caused by the turning of permanent 
molecular magnets, we may look simply to the magnetic forces 
which the molecular magnets exert on one another as the cause 
of their directional stability. There is no need to suppose the 
existence of any quasi-elastic directing force or of any quasi- 
fractional resistance to rotation. 

(2) That the intermolecular magnetic forces are sufficient to 
account for all the general characteristics of the process of mag- 
metisation, including the variations of susceptibility which occur 
as the magnetising force is increased. 

(3) That the intermolecular magnetic forces are equally compe- 
tent to account for the known facts of retentiveness and coercive 
force and the characteristics of cyclic magnetic processes. 

(4) That magnetic hysteresis and the dissipation of energy 
which hysteresis involves are due to molecular instability result- 
ing from intermolecular magnetic actions, and are not due to 
anything in the nature of frictional resistance to the rotation of 
the molecular magnets. 

(5) That this theory is wide enough to admit explanation of the 
differences in magnetic quality which are shown by different sub- 
stances or by the same substance in different states. 

(6) That it accounts in a general way for the known effects of 
vibration, of temperature, and of stress upon magnetic quality. 

(7) That in particular it accounts for the known fact that there 
is hysteresis in the relation of magnetism to stress. 

(8) That it further explains why there is, in magnetic metals, 
hysteresis in physical quality generally with respect to stress, 
apart from the existence of magnetisation. 

(9) That, in consequence, any (not very small) cycle of stress 
occurring in a magnetic metal involves dissipation of energy. 


Discussion. 


Sir Wm. THomson spoke of the extreme beauty and importance 
of the experiments shown by Prof. Ewing, and of the theory 
founded upon them. The fundamental idea of instability of the 
molecular magnetism seemed to be of very great importance 
indeed in explaining those puzzling phenomena which they had 
known in magnetic induction. The great amount of residual 
magnetism which Prof. Ewing himself showed to a higher degree 
than it had been shown before, was always one of the most difficult 
things to understand. But now that they saw an actual model in 
which those phenomena were produced, and in such an intelligible 
way, he thought that they might yet believe that the reality of the 
molecular constitution involved in a magnet was perfectly illus- 
trated in that model. Who was to say that they had molecules 
pivotted round points ? On the contrary, they were to believe more 
in the currents in cores theory, molecular currents. But they 
did not believe in magnetism as being merely translated from 
large models into a small scale to account for molecular pheno- 
mena. But he did say that if they had produced a model which 
illustrated any one part of the properties of matter, they had gone 
a certain distance towards explaining that property. What could 
be realised in steel and iron and wood and paper, was surely 
realisable in the wonderful and marvellous structure (let them 
not call it mechanism) of the molecule itself. They had numerous 
models to explain phenomena, but nothing he had seen had such 
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completeness as that they had been fortunate enough to see that 
day. 

Mr. Osporn Reynoups expressed his admiration for Prof. 
Ewing’s work, and the happy discovery he had made of a simple 
process by which to illustrate a fact. Prof. Ewing said he thought 
friction had nothing to do with the phenomena of magnetism. 
But was Prof. Ewing prepared to say that that model 
had nothing to do with the explanation of friction just as it 
had to do with magnetism; and was there not a further 
step before them to explain friction by magretism instead of 
magnetism by friction? It seemed to him that Professor Ewing 
had there an opportunity, not brought forward before in any way, 
of illustrating the action which for want of opportunity they lost. 
Tn an infinitely multiple system of positions of limited stability 
they had virtually a friction, and if they place it in any number 
of positions of limited stability it fell out of one to another. 
There they had it with very much more marked effect as regarded 
magnetisation. 

Prof. FrrzGeRALp thought it would be very unfortunate if the 
general question were supposed to be confined merely to that of 
magnetisation. 

Prof. Ewine, in acknowledging the thanks of the section, said 
that for some years back he had been much impressed with the 
phenomenon, to which the name of hysteresis had been given, and 
as soon as this explavation of it occurred to him, it also seemed to 
him that the same thiug had to be worked out in the way sug- 
gested by Prof. Reynolds and Prof. FitzGerald as to friction. 

Mr. Mattock (Torquay), said that Prof. Ewing had referred to 
the fact that there was a cyclic change in metals. He had experi- 
mented with many substances besides magnetic metals, and in 
only very few had he found anything like similarity between the 
first half the up side of the curve and the down side. Sapphire 
and topaz were very nearly the same, but he only noticed it in 
them. 


ApprEnpix II. 
ON THE AIR CONDENSERS OF THE BRITISH 
ASSOCIATION. 
By R. T. GusazEBroox (with a Note by Dr. A. Murmueap). 


(Presented in Section A, September 9th, in conjunction with the report 
of the Committee on Electrical Standards.) 


THE question of issuing certificates of capacity has from time to 
time been discussed by the committee. The following paper gives 
an account of some experiments that have been in progress during 
the past two years with this object in view. 

In the report for 1887 the committee express the opinion that it 
is desirable to proceed with the construction of an air condenser. 
In conformity with this opinion a meeting was held in London, at 
which Dr. A. Muirhead exhibited an air condenser consisting of a 
series of concentric brass cylinders insulated by glass rods, which 
appeared to the committee to possess great merits; and it was 
decided that the secretary should test this and two similar con- 
densers which Dr. Muirhead offered to lend, before proceeding 
further with the construction of condensers for the Association. 
The tests were carried out with satisfactory results. 

The capacity of each condenser was determined repeatedly, 
using the method of a vibrating commutator, due to Maxwell, 
already employed by J. J. Thomson, “ Phil. Trans.,” 1883, and 
Glazebrook, ‘‘ Phil. Mag.,” August, 1884. The values found 


were— 
c, = ‘0030514 microfarads. 
c. = °0031258 Ye 
Cz = '0033288 he 


It was found that the capacities remain constant from day to 
day, and that the accuracy of a single determination was about 1 
in 1,000, although the capacity to be measured was so small. 

A mica condenser belonging to the Cavendish Laboratory was 
compared with these—details of the method will be given shortly 
—and it was found that when comparing a condenser of 1 micro- 
farad with the three air condensers combined, having thus a 
capacity of ‘009506 microfarads, so that the ratio of the two was 
about 100 to 1, an accuracy of about 1 in 1,000 was attained. It 
was also shown that the capacity of the mica condensers as thus 
found, differed by nearly 2 per cent. from its value as determined 
by the rapid commutator, thus proving that the commutator 
method was unsuitable for a condenser showing absorption. 

; sous for three mica condensers the following values were 
ound :— 


By slow method of | 


With commutator | Ff 
ta comparisoa. 


9690 9868 
. 4934 4994. 
| 09543 09644. 


| | 

These results make the necessity for an air standard all the 
more apparent. A report on the experiments, made up to that 
date, was laid before the committee at a meeting in London, in 
April, 1889. It was then decided to adopt Dr. Muirhead’s form 
of condenser, and to have two made on the same pattern for the 
Association. These have been constructed by the Cambridge 
Scientific Instrument Company, following Dr. Muirhead’s plan, 
but on an enlarged scale. Each has a capacity, of about °02 


microfarads, or about six times that of one of the original con- 
densers. 

Fig. 1 shows the arrangement. 

The condensers consist of 24 concentric tubes ; the outer tube is 
about 2 feet 9 inches high and 6 inches in diameter. Each 
succeeding tube diminishes in diameter by half-an-inch ; the tubes 
are about -j,nd inch in thickness, and the air space between the 
inside of one tube and the outside of the next is about 3,nd inch, 
but it was found impossible to get all the tubes of exactly the 
same thickness, so that in some cases the distance between the 
tubes is less than the above. These tubes are carried by two 
conical brass castings; the outside surface of each casting forms a 
series of twelve steps, over which the successive tubes fit. Each 
tube is held in position by screws. The upper cone is supported 
by the outside casing of the condenser, and twelve of the tubes 
hang vertically from it. The lower cone is carried by three ebo- 
nite pillars, about 3 inches in height ; the twelve tubes which are 
attached to it come respectively between those which are sus- 
pended from the upper cone. Thus the insulation depends on 
the ebonite pillars, assuming there is no leakage across the air 
from the edges of the tubes. There is an opening in the outer 
casing, closed by a door, by means of which the ebonite can be 
cleaned; the whole is dried by placing inside a small vessel 
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Fig. 1. 


of sulphuric acid. In the centre of the upper cone there is a hole 
through which a rod passes. The rod is connected with the lower 
cone and forms the electrode for the insulated cylinders. An 
ebonite plug, fitting tightly round the rod, can be pushed down so 
as to close the hole and prevent the ingress of dust when the con- 
densers are not in use; when they are being used the plug is 
removed. 

The condensers are placed in the testing room at the Cavendish 
Laboratory and covered by a wood and canvas case to protect them 
from dust. It is not intended that they should be movable. 

After this description of the condensers we will proceed to an 
account of the tests to which they have been subject. The first 
test was for leakage. as 

One set of cylinders was put to the earth while the other was 
connected with a gold leaf electroscope. An attempt was then 
made to charge them with an electrophorus or a small electrical 
machine, but this failed entirely. The electricity either sparked 
across at places where the tubes were very close together, or 


TRE TELEGRAPHIC JOURNAL AND 


392 


ELECTRICAL REVIEW. 


[OCTOBER 3, 1890. 


before. the potential rose sufficiently to affect the electroscope small 
fibres or dust particles which adhered to the tubes formed leaks 
across; it was clear that the condenser couid not be charged to 
the potential of the machine. Tests were then applied for leakage 
when the potential was lower. One set of tubes were connected 
to one pole of a battery—about 36 storage cells were generally 
employed, having an E M.F. of 75 volts—the other set being in 
connection with an insulated key, the second pole of tke battery 
was.connected. through a galvanometer to the key and the con- 
denser charged. After an interval, usually about 5 minutes, con- 
tact was again made at the key, the deflection of the galvano- 
meter needle—assuming the E:M.F. of the battery not to have 
changed—was a measure of the quantity of electricity which had 
leaked from the condensers'in the five minutes. 

The amount of leakage was very different in the two condensers 

_and depended greatly on the dryness of the air and ebonite 
pillars. Thus on March 11th, when strong acid had been enclosed 
for some time, for condenser I. the leak per 1 minute amounted to 
about ‘1 per cent. of the whole charge, while with condenser I. it 
was about 10 times as great. 

The sulphuric acid was removed during the Easter vacation and 
replaced by calcium chloride and after this the leak in I. rose to 
about 1. per cent. per minute or 10 times its former value, while 
that in II. was from 3 to 4 per cent. of the charge. With the cal- 
cium chloride inside the leak was never reduced to less than about 
8 per cent. per minute. In August the condensers having been 
closed since June with calcium chloride there was a leak in I. of 
about 3 per cent. per minute, while in the same time II. lost about 
8 per cent. of its charge. 

On August 14th, immediately after this test, the calcium chloride 
was replaced by sulphuric acid, and the leak was quickly reduced 
to about 1 per cent. per minute for I. For II., no improvement 
showed itself at once. The next day the leak in I. was about °4 
per cent. per minute, that in II. had not been greatly reduced. 
On August 16th the ebonite was, therefore, well cleaned, and air 
was blown through the tubes of II., and the whole closed for about 
two hours; the leak had then fallen to about 2 per cent. per 
minute. By August 18th, the leaks were still more reduced, that 
in [. being ‘2 per cent. per minute, while that in II. was ‘6 per 
cent. per minute. 

By the afternoon of this day, the upper parts of the condensers 
having been open to the air of the laboratory for some six hours 
during other tests, the leaks had appreciably increased, but they 
had fallen again the next day when the condensers were left 
closed during the night. 

Thus, during the observations in August, with the exception of 
those on August 14th, the condenser I. was losing its charge at 
the rate of about =3,th part per 1 minute, while the leakage in 
II. was some five or six times'as great, being about ;3,th part of 
the charge per 1 minute. 

As will be seen later, several mica condensers were compared 
with I. and II., the leaks in them were all small, and did not 
exceed more than 3th per minute. 

We come now to the experiments for determining the capacities 
of the two condensers. Of these, three independent series were 
made, viz., in December, 1889, May and June, 1890, and August, 
1890. 


Fie. 2. 


The method, already referred to, was used. Fig. 2 gives a 
diagram of the method; in fig. 3, the connexions actually em- 
ployed are shown. With the notation employed, Phil. Mag., 
August; 1884. 

We have, if c be the capacity of the condenser, n the number 
of times it is charged per 1 second, 


; Bees jane Oe ; 
fi- (a +c+q) (a +b + A 
7 A) ella og ry abet 
ata F(a +b + at Naat (a + tra 
In most of the experiments about to be described, we had the 
’ following values in legal ohms :— 
< @=51005% ©) & =~ 1,000 
b = 18 g. = 17,600 


‘while ¢, which was the adjustable arm, ‘varied from 6,000 to 
~ 15,000. 


nc = 


“a different number of divisions by radial marks. 
- innermost annulus there were four on the next five, and so on. 


With these values, the only correction which need be included, 
is the last factor in the denominator, and we may write 


. io a 
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The resistances were taken from a legal ohm box belonging to 
the laboratory ; the various coils in this box were carefully com- 
pared with each other by Mr. Searle, and found to be consistent 
with each. other, at any rate to within 1 in 10,000. The coils were 


also compared, with the standards of the Association, and it was 


found that at 16° they were greater than legal ohms in the ratio 


‘of 10011 tol. Thestandard temperature adopted in the experiments 
-was 17°, and since the coeffivient of increase of resistance of the box 


is about 0003 per 1° C., the resistances require to be multiplied by 
1:0014, to reduce them to legal ohms. In some cases, in the value 


‘of c, coils from a B.A. unit box, containing coils of ten, twenty, 


thirty and forty thousand, B.A. units were employed. 

The values found for these coils by myself in terms of the legal 
ohm box showed that they were very consistent with each other, 
and that the nominal 10,000 B.A.U. was equal to 9,880 legal ohms 
as measured by the legal ohm box. 
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Fie. 3. 


In the comparisons of two condensers certain coils from a 
megohm box were used; the value of each of these was also de 


termined. 'They were as follows :— 
1 weGt 298;931 Legal ohms of standard box. 
2 AS: 98,625 5, Fy, 
3 98,698 _ i 
A 98,735 SS aS 
9 gid? 98,725 is 5 
10 98,776 fe 3 


In the experiments on Dr. Muirhead’s condensers, the vibrating 
commutator described in Prof. Thomson’s paper, ‘ Phil. Trans.,” 


: | 
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Fie. 4, _ 


1883, or in my paper, “ Phil. Mag.,” 1884 was used, and that 
with complete success. In the experiments about to be described, 
this was replaced by a rotating commutator which had been fitted 
up by Prof. Thomson and Mr. Searle for their experiments on the 
other value of “v,”’ and which possesses certain advantages over the 
other form. Dr. Muirhead and Dr. Fleming have also used a 
somewhat similar arrangement of apparatus. Fig. 4 shows the 
arrangement. The split ring commutator is carried on the axle, 
H K, which is driven by a water motor. ‘T'wo wire springs, Q, R, 
are in contact with the two halves of the commutator respectively, 
and as it rotates the brush, p, made of very fine brass wire, is 
brought into communication alternately with @ andr. The disc, 
L, M, was of iron, and its mass helped to steady the motion. On 


‘one face of the disc a series of circles were drawn forming a 


The successive annuli were divided each into 
Thus in the 


number of annuli, 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL. REVIEW. 


OCTOBER 3, 1890.) 


The disc, as it rotated, was watched in the usual stroboscopic 
manner through two slits on two pieces of thin metal carried by 
the prongs of atuning fork, which made about 64 vibrations per 
second. 

When the frequencies of the dise and of the fork were in certain 
simple ratios to each other, the corresponding pattern on the disc 
was seen in a steady position. The driving pulley of the motor 
carried a second band, which passed over an idle pulley near the 
observer at the tuning fork, and the speed of the motor and hence 
of the disc was adjusted partly by varying the flow of water, 
partly by friction on this band until the desired pattern was seen 
in the steady position; this position was easily maintained by 
varying the friction on the string. The tuning fork drove a 
second fork an octave above itself in frequency. This fork was 
mounted near the standard fork of the Laboratory, and the beats 
between the two were counted. The frequency of the standard 
fork was determined by Prof. Thomson and Mr. Searle for their 
experiments on “v”’ recently communicated to the Royal Society. 
They found that it had changed slightly since it was determined 
by Lord Rayleigh, and give as the result of their experiments. 
Frequency at temperature ¢° 


= 128'105 { 1 — (t — 16) -00011} 


The driven fork was always adjusted to a slightly lower frequency 
than that of the standard, so that there were about 20 beats to the 
minute between the two. During any series of observations 10 
beats were repeatedly counted, but they rarely varied during the 
series sufficiently to affect the result. The commutator was de- 
signed and partly constructed by Mr. Searle, who observed at the 
tuning fork throughout. A little attention was required to secure 
good contact between the springs, @, R, and the rotating parts, 
and also to adjust the brush, Pp, but with moderate care in the 
adjustments the apparatus worked perfectly. 

The galvanometer was one constructed in the laboratory ; it had 
a resistance of 17,600 ohms, with a long silk fibre suspension—a 
quartz fibre would have been an improvement. 

Its sensitiveness was such that 1 scale division corresponded to 
°83 x 10-10C.G.8. units of current; the time of swing was 7'2 
seconds, so that the sudden discharge through the galvanometer 
of 10-9 C.G.S. units of electricity produced a throw of one divi- 
sion, or, in other words, the quantity which, when discharged 
suddenly through, gave a throw of 8 divisions was8 x 10—. This 
was determined by discharging through the galvanometer a con- 
denser of capacity ‘1 microfarad when charged to 1 volt, the 
throw observed was 100 divisions, while the steady current due to 
an E.M.F. of :001 volt produced a deflection of 72 divisions. 

The observations were made by varying c. There was a commu- 
tator in the battery circuit ; in each position of this commutator 
two values of ¢ were taken and the corresponding resting points 
of the spot on the scale observed. From these the value of c, 
which corresponded to the zero position of the spot, was obtained 
by interpolation. 

These observations were made twice for each position of the 
commutator and the mean taken. 

We will give one series as an example :— 


August 27th, 1890. 
Temperature of standard fork 18°8° 
Beats ee oe 20 in 65'4 sec. 

8 is, rE 20 in 65:2 sec. 

ConpDENSER No. I. 

Frequency, 80 approximately. 


A Seer Zero reading, Resistance. Resting point. 
é ¢ 5890 47 
4s | # 2 5880 51 
| } (5880 46 
\ = { 5890 49 
{ 5890 48 
f * (5880 51 
4c |  ¢ 5880 46 
2 ba (5899 50 


if 


Temperature of coils 175°. 
Beats.20 in 64'8 at 19°3°, 
It will be seen that between the third and fourth series the 
galvanometer zero has shifted slightly. 
From these we get as the four values of c, the following : 
5887°5 
5886°6 
5888°3 
5887°5 


Mean 5887°5 at 17°5 
Correction to 17° ‘9 


Value c = 5888°4 at 17° 


while the beats are 20 in 65 seconds at 19° or 307 per 1 second; at 
19° the frequency of the standard is 128-066, thus the frequency 
of the driven fork is 128:066 — ‘307, i.e. 127°759. Thus for the 
driving fork we have the octave below this or 63°879, while the 
frequency of the commutator is 5/4 of this. 
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Hence in this series 
n = 79849 ¢ = 5888 4 
The accuracy attained in this series is.a fair specimen of the whole. 


‘With these explanations we proceed to give the results in tabular 


form, showing the date, the values of n and c, and the resulting 
value of c. The wire by which the condenser was connected to 
the commutator together with the commutator itself, had a certain 
capacity which was determined in, thé same way, merely discon- 
necting the wire from the condensers Im the observations in 
December and June we found 


a = 10d = 98730 c = 28460 n = 63:9 


whence the capacity of the wires is ‘0000625 microfarads, while in 
Angust after the apparatus had been set up afresh in a different 
position with new connecting wires, the value of ¢ was 22,200 and 
the capacity ‘0000799 microfarads ; for the wires the values of ¢ 
could be determined to about 1 per cent. 

In the table the value of c has been corrected for the capacity 
of the wires. 


TABLE -I.—ConpENSER I. 


| | | 
| 
Date. Valte'c. | 


Value n, ener y pers 
| 
‘ a | 
Dec. 31st, 1889 ...| 14,762:5 31:95 021025 | 
7,872°3 63-90 021016 | -021020 
5,894:3 79°875 ‘021019 | 
| 
May 20th, 1890...) 14,7729 | 31:93 ‘021023 
17,3765 | 6386 ‘021017 021022 
5,896°4. | 79 825 021025 | 
| 
June 16th, 1890...) 7,375°0 | 63°86 021022 | 021022 
| | 
| a 
Aug. 27th, 1890...) 14,745°9 | 31939 | 021038 | 
7,3648 | 63:879 021027 | -021032 
5,888'4 | 79:849 | -021030 | 
Mean of the whole, °021024 miciofarads. 
TasuEe II.—Conpenser II. 
/ | 
Date. | Value e. Value” | icrotarads. ‘series. 
Dee. 31st, 1889 ...| 13,957°4 31:95 ‘022238 
6,963°6 63:90 | :022249 022237 
5,575'1 79°875 ‘022225 
May 20th, 1890 ...| 13,945°3 31:93 ‘022271 
6,957°4 63°86 ‘022283 ‘022273 
5,568°2 79'825 ‘022266 
June 16th, 1890...) 6,953°4 63°86 022296 ‘022296 
Aug. 27th, 1890...) 13,774°6 . 31:939 ‘022523 
6,878°6 63879 | 022515 ‘022519 
5,500°4 79849 | 022518 
Aug. 28th, 1890...) 6,878°6 63°881 | ‘022515 022515 


TaBLE IIL., giving the capacity of two Mica condensers for various 
frequencies of charge. 


CoNDENSER A. 


Frequency. June 12. June 14, | June 16, Man. 
| ae L. See 
21 "04885 ‘04886 “04886 
32 ‘04883 “0488 4 ioe ‘O4884. 
64 / “04868 ‘04868 ‘O186 4 ‘04867 
80 | ae ‘04859 Sie "04859 
CONDENSER B. 
21 eee "09642 "09642 
32 ae ‘09642 és "09642 
64 =o ‘09634 ‘09642 *09638 


Taking the air condensers first the tables show that at any rate 
for frequencies between 32 and 80 per second, the time of charging 
has no effect on the capacity, while the individual observations in 
each series are within 1 in 2,000 of each other. 

For condenser I. the observations at frequency 64 are in all the 
series the least, but this is not the case with condenser II. 

The capacity of condenser I. shows no change between December 
1889 and June 1890. The observations in August 1890 are all 
rather greater than the earlier series but the increase about 1 in 
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ee 


2,000 is almost within the error of the experiments. With regard 


to condenser II. there is an indication of a rise in its capacity all’ 


through. It will be remembered that we have already shown that 
the insulation resistance of II. is considerably less than that of I. 
but it is easy to see that this leak was not sufficient to account for 
the change, for if z be the resistance of the leak, then our approxi- 
mate formula becomes 

a 


. a 
no + asks —— instead of nc = — 
R cd cad 


Now the current through the condenser when leaking most was 
about ‘0002 x c, where Eis the E.M:F. to which it is charged and 
c the capacity of the condenser. 


Thus the resistance of the leak is 


Lisson -25 x ONES: 
“0002 x c . 
units, since the value of c is 02 x 10—-%. This resistance is 
250,000 megohms. , 

Hence the correction to the capacity = 1/n rR = ‘0002 x c/n, 
and this is far too small to affect us. 

There is no doubt then that the capacity of II. altered during 
the experiments by about 1 per cent. and it will be necessary to 
take it to pieces and set it up again. 

It will be remembered that, in the early part of August, the 
leak in II. was very great, and it seems probable that the steps 
taken to discover the cause of the leak have produced a change in 
capacity. The experiments on II. then serve merely to show 
that the capacity can be found by the rotating commutator method 
to a high degree of accuracy, while those on I. prove that an air 
condenser, of ‘02 microfarad capacity, has been constructed, which 
has retained its capacity, unaltered, for the eight months between 
January, 1889, and August, 1890. 

The effect of the leak in condenser II., was still further investi- 
gated on August 28th. The plates of II. were connected by a 
resistance of 30 megohms. Hence the correction to c, which is 


— tars becomes — °000520 x 10-15, when n = 64. 
NR 


The value of c found with the leak in was ‘023813 x 10-1}. 

Hence, making the correction, c = '02249 microfarads, which is 
sufficiently close to the value found without the artificial leak. 

Table III. shows that with miva condensers not very much 
greater in separate capacity than the air condensers, a change in the 
frequency of the charge from 21 to 80, produces an appreciable 
change in the capacity ; this, of course, is in consequence of the 
absorption. With large condensers, as we have already seen, the 
effect is more marked. : 

It remains then to give an account of the experiments under- 
taken for the purpose of comparing mica or paraffin condensers, 
as ordinarily used with the air condensers, and of investigating 
some of the effects of absorption. 

The two well-known methods of De Sauty and Sir William 
Thomson have both been employed. 

The arrangements are shown in figs. 5 and 6. 


ey UN 


The first of these is not really suitable for use in cases in which 
there is absorption, though with care a fairly accurate measure of 
the instantaneous capacity can be found. The resistances, R,, Ro, 
can always be arranged so that the effect of the charge rushing 
into the air condenser shows itself, as a sharp kick of |the spot of 
light—to the left, say—followed by a slower deflection in the 
other direction due to the absorption charge soaking pag the mica 
or paraffin. The resistance for which this sharp kick |practically 
disappears is fairly definite, and from it the instantaneous capacity 
can be found, while an observation of the resulting kick due to 
the absorption enables us to calculate the increase of capacity 
which arises from that cause. This can be done in various ways ; 
the simplest, perhaps, is to disconnect the condensers from the 
circuit, and replacing the mica condenser by a variable condenser 
of small capacity, observe the kick this produces in the galvyano- 
meter when charged with the same battery. From this the 
capacity to which the absorption is equivalent can be approxi- 
mately calculated. 

Thus a condenser of about ‘1 microfarad was compared with 


Dr. Muirhead’s three condensers combined. Taking cg, R, to refer 
to the air condenser, we had 
c, = °009506 

R, = 893650 ohms. 
and with r, = 89300 there was a slight tremor to the left anda 
movement of three divisions to the right; on changing R, by 100 
ohms the change in the motion of the spot was marked. 

This gives for the instantaneous capacity c, = -09550, the value 
found by the commutator at frequency 64 was ‘09548 microfarads. 

To evaluate the 5 divisions the air. condenser was disconnected 
and the mica condenser replaced by one of capacity ‘001 micro- 
farads ; the kick observed was 4'8 divisions, while with 002 micro- 
farads it was 9 divisions, thus a kick of 5 divisions corresponds to 
about ‘0011 microfarad capacity. Hence the capacity of the mica 
condenser, including the full effect of absorption, is ‘0966 micro- 
farads. : 

The second method, about to be described, in which the absorp- 
tion effect is included, gave °0965 microfarads. 


Fig. 6. 


Let us now consider the second method. The current from a 
battery flows through a large resistance, R,; + Rp, B, P B, (fig. 6). 
One plate of each condenser is in contat with B, and B, respec- 
tively, let v,, V2 be the potentials at these points. The other 
plates, A,, A:, are insulated and connected together and to the 
galvanometer G, the other pole of the galvanometer can be con- 
nected to p, through the insulated key k,. The galvanometer can 
be replaced by an electrometer. Let Rr, be the resistance, P, B, Ro 
the resistance, P B,. Suppose the point, rp, be put to earth, the 
rest of the circuit being insulated. Then if c,,c., be the capacities 
it is easy to see that there will be no current through the galvano- 
meter on making the key x, if c, BR; = ©; R;. Fins 

Now in the case of a mica or paraffin condenser the capacity is 
a function of the immediate past history of the condenser and 
different values will be found for the R), R2, according to the time 
the charging has lasted. Dr. Muirhead, however, who uses the 
method largely has shown how to obtain the instantaneous 
capacity from the observations. His method is described in the 
following extract from a letter to myself.* In the method as 
described, one pole of the battery is to earth instead of the point 
p of fig. 6. 

Dr. Muirhead writes :—“I have 05 microfarad nearly in air 
condensers, and a-series of mica condensers of ‘1, ‘2, °3, ‘331: 
(original 1/3) and 498 (original -5) mf. capacity, all enclosed in a 
double air-tight box to keep the temperature as umiform as 
possible.. The capacity of these standards is determined periodi- 
cally by both the tuning fork method (using a revolving com- 


mutator instead of the tuning fork), and by the ballistic galvano- 
meter method. One can make comparison of these condensers 
among themselves and with other condensers by the method I 
adopt to an accuracy of 4 in 10,000. The temperature coefficient 
of shellacced mica condensers is about ‘018 per degree centigrade 
and of paraffined mica *034 per cent. 
Let s, be the capacity of the air condensers 

condenser to be compared with air 

condensers. 


a 82 dd 3” 2 


* See also Electrician, September 5th, 1890. 
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- After making battery contact, supposing the charging of the 
SORTS to be instantaneous and the absorption nil, then we 

ave 
: v8, = (V — v) Be 


where v is the potential of the junction of the two condensers. 

Should there be any delay in obtaining the balance, the position 

of v on the slides will vary—say to v,—then the charges on the 
two condensers will be 


v, 8, and (v — %) (8) + 7) 
respectively where o is the apparent increase of capacity of s, due 


to absorption or soaking in of charge. On disconnecting the 
armature of s, from the slides and putting it to o, or earth, 


the potential falls from v to 0, and immediately afterwards the 
potential of the junction of the two condensers becomes, say, v2, 
so that : 
8, + 82.(¥, — V) = (8; + 82) v2 
Hence v, (8; + 89) — V 8. = (8; + Be) V2 
or paerelte ete FUT Seo 
a tees Vv — (% — v.) 


vand v, are known, and v, is indicated at once on an electro- 
meter, or when a galvanometer is used it can be measured quickly 
thus :—As soon as v; has been observed, break the galvanometer 
contact and move the index of the slides down to o, then directly 
after bringing the armature of s, from the full potential of the 
- slides to zero, close the galvanometer circuit: and observe the 
throw, a, which is a measure of v;, the potential of the junction 
of the two condensers.” 

In my own experiments, which were made after consultation 
with Dr. Muirhead, I adopted a method practically the same as 
his ; but before describing it, it will be better to consider rather 
more the effects of absorption. Let us suppose, at first, that the 
leakage from either condenser is inappreciable. If there be no 
absorption, each condenser is charged to its full potential practi- 
cally instantaneously, and it does not matter when or in what 
order the keys, K, K,, are put down, the position of P on the slide 
is not affected. 

Suppose, now, that ©, shows absorption, the capacity increases 
' with the time of charging. Wecan get the instantaneous capacity 
. by depressing, first, the key K, and then x;, but in this case we 
are troubled with the effect of the slow after charging as in the 
other method. Still the resistance, for which the kick due to the 
initial charging disappears, is, with the condensers I employed, 
fairly marked, and a value for the instantaneous capacity can be 
thus fairly accurately obtained. 

If, now, K, be made for 1 second and then x, depressed, a dif- 
ferent position will be found for p.. With this interval of charge 
the apparent capacity differs appreciably from its instantaneous 
. value, and the after effects of the absorption can still be observed. 
The same is true for intervals of 2, 3 or 4 seconds, the value ob- 
tained for the capacity increases, and the after effect is still 
noticeable ; but with the condensers and battery I used, if the time 
of charging was prolonged to 5 seconds, the after effect was inap- 
preciable, and the position of P on the slide, and hence the 
apparent value of the capacity, were hardly affected by further in- 
creasing the time of charge. In the experiments on a cable recorded 
in Dr, Muirhead’s paper already referred to, the absorption 
effects continue much longer. In the observations recorded below, 
then, unless the contrary is stated, the key, K,, was held down for 
5 seconds, and then, kK, being depressed, the position of rp deter- 
mined, for which the galvanometér remained unaffected. The 
value of the capacity deduced, then, is the full capacity for the 
potential to which the condenser is charged. It is of course pos- 
sible, though further experiments would be wanted to prove it, 
that the full effect of absorption is not merely to increase by a 
definite amount, independent of the potential, the apparent in- 
stantaneous capacity, but that the increase may depend on the 
potential to which in each case the condenser is being charged. 
It will of course depend on the purposes for which the condenser 
is to be used whether the instantaneous capacity or the -full 
capacity is required, and it probably will be best, when issuing 
certificates, to state both the instantaneous capacity and the 
_ maximum increase due to absorption—mentioning at the same 

time the potential used in the experiments for determining this 
_ correction, and also the time of charging in which this maximum 
increase is practically attained. 


The method I employed in determining the correction due to 
absorption was the following :—Suppose the plates, a, A, to be at 
potential zero and uncharged. Make the battery key, Ko, and 
after keeping it made for some little time break it. again. If 
there be no absorption A, and A, will still be at zero potential and 
uncharged ; but let there be absorption in one of the two, A,, 
and let B, be the positive pole of the battery ; then, while the battery 
is on, negative electricity is being absorbed by the dielectric near 
A,, and positive electricity is left free over the plates, A, Aj, and 
the wires connecting them. When the battery is broken the 
negative electricity begins to soak out, but the process takes 
time. Hence, if immediately on breaking the battery key, Kz, the 
galvanometer key, K,, is made for an instant, there is a throw of 
the galvanometer needle indicating the passage to the earth of the 
positive set free by the absorption. If, after a time, the gal- 
vanometer key be again depressed, there is an equal throw in the 
opposite direction caused by the passage of the negative which 
has again soaked out of the condenser. The required correction 
is obtained from either of these throws. 

For, let 1 be the current between 8, and 8, ; let c, be the instan- 
taneous capacity of the one condenser and c, of the other; and let 
Q be the quantity of electricity absorbed. Then the quantity of 
negative electricity on the plate, a,, is c, R,; + +. Q, and the 
quantity of positive electricity on the plate, Ay, is c, R, i, if we 
assume the potential of these plates to be still zero. 

Therefore, 

C,; Ry t + Q'= Ca Ry 1 


Re Q 
Ba Cs Ry Ce Ry t 


Then neglecting the battery resistance 
eka 


If be the E.M.F. of the battery. 


Say Bei) 19 (1 + =) 
i 


Now, we have seen that with the galvanometer as I used it, if 
g is the throw produced by the passage of a quantity a, then 
GQ, Wax 10 20% 

The battery consisted of 36 small storage cells, which, when 
fully charged, had an E.M.F. of about 75 volts, so that 


E= 75 x 108. 


Also, C, = °021 microfarads 


== lex 10-18, 


Hence, with these numbers, 


J ee (1 + aI 
Cy) * Rj 1575 Ry 


Or, writing it as a correction to ©, 


i eee BE 8 Q =) 10 —18 
c _ + ; 
; Ry 75 Ry 


Examples of the method of applying this correction will be 
given shortly. 

_I¢ will be noticed that a leak in one of the condensers may be 
corrected for in the same way. For, suppose the mica condenser 
to leak, then a quantity of q' of positive electricity passes through 
to the plate, a,, while the battery current is on, and the condition 


‘ that the galvanometer should not be deflected is, 


G Rot — ¢, RB} i= QQ, 


the same equation as previously. 

There will, however, be this difference: on depressing the key, 
K, after breaking the battery circuit, a positive charge will in both 
cases pass from a to B through the galvanometer; if this charge 
be due to absorption, there will, when the key is again depressed 
after an interval, be a current through the galvanometer in the 
opposite direction ; while if the first charge be due entirely to a 
leak, there will-be no effect when the key is the second time 
depressed. In practice, the leak and the absorption may exist 
together either in the same or different condensers. In the 
second case the leak will tend to produce opposite effects to those 
caused by the absorption; the quantity, Q’, however, increases 
nearly in the ratio of the time of charging, while Q increases for 
the first few seconds, but soon reaches a maximum and then 
remains constant. ; A 

These considerations are illustrated by some experiments in 


_which the condensers I. and II. were compared with various 


mica condensers. The battery key was in each case made for 30 
seconds ; it was then broken, and the galvanometer key was made 
for an instant, the resulting throw was the sum of those due to (1) 
the leak in the mica condenser (A) say; (2) the absorption in that 
condenser (a) say; and (3) the leak in the air condenser, which 
produces an effect in the opposite direction — X', say. 

After about 30 seconds more the key was again depressed, the 
resulting throw is due to the absorbed electricity which has again 
leaked out, and will give us — a. . 

The following table gives the results ; each. observation entered 
is the mean of three or four. 

D 
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TABLE. 
Cond tr ot 
compared. witt | ie ; i MAE 
standard. | 
ans seal | 
‘05 | eee 2:3 aL 7g 
ses ey Sew) — 26 
1 AX +.a—Al 2°2 — 9 
—a — 3 — 3 
1 AX + a—aAl 272 — 72 
— a — 22 — 35 
5 fr oo gee bbe eae 3 
: —a — 33 — 2:5 
1 A+a—M 4 = 2... 
—a |) — 6 — AT 


i 


If we take the comparisons with condenser Ale tat. it appears 
that throughout A — A! is small. For the ‘05 and ‘1 microfarad it 
may be about — ‘5 divisions, while a is about 3 divisions ; for 
the °5 microfarad, a is rather larger being about 3°3 and \ — Mis 
zero, While for the 1 microfarad a the absorption effect is dis- 
tinetly larger, being 5 divisions, and \ — A) is about — 1. All 
this is of course quite consistent with the fact that condenser I. 
and the mica condensers insulate well while there is absorption 
by the mica. 

When, however, we come tothe condenser II. the results are 
quite different. While the absorption effects are comparable, as of 
course they ought to be, with those obtained in the comparison 
with I. the leakage effects are very large. 

The values of Si — i! in order are as follows, —9, —12, —10: 5, 
—6'5, —8. Now we know that the mica condenser shows very 
little leak effect, the above leaks are therefore almost entirely in 
the air condenser II. If we suppose the total leak to be propor- 
tional to the time, then for the 5 second charges used in the 
experiments the corresponding values of y in the corrections to be 
introduced for leakage will be 1/6 of the above, and thus we get 
the following results :— 


| Correction 10 

Condensers, Value of %. capacity in micro- 
| farads tor the leak. 
i | ey = 
| ‘05 1:5 ‘00007 
| alk 2 ‘00016 
"eae 1 0003 
| 1:0 1 | 0007 
| 


It is clear that the corrections are in all cases small, being not 
much over 1 in 1,000, but they serve to illustrate the method. 
The above corrections are only those for the leak, the correction 
for absorption could be found in the same way. 

With a view to testing the method in a casein which a leak only 
existed without absorption, a number of comparisons of I. and II. 
were made, 

In these experiments the resistance with I. was 296, 240;-'The 
resistances with II. and the deflections due to the leak’ obtained 


_ by breaking the battery and then making the galvanometer, are 


given below together with the ratio of the two capacities corrected 
for the leak. : 


Inteival between | Teak | | Deg 
calveeniceeee | Resistance. “Sexe em | Correction. | pias 
SCOTT At | | divisions, | R; | ee iCy 
sug | 275,990] 0. | 107384 |. 0 © «i -150786 

5" | 275,180" 25 | 10768. | —-0082 : \:.-0788 
30” 271,380 145 | 1:0916 | —-0184" |. :1;0732 
60" 267,180 225 | 11088 | —:0286 »|', 1.0802 
, | | , 3 

5! | OR BRO Yeap | 43223 | :0168: | 43391 
30” 92,670 22 | 42617°| . :0748 |, 48360 
60! 94,170'} 42° | 41988 |". 1415. | (49358 


{ 


The Jast three lines of the table give the results of a series of 
comparisons between II., which had a leak, and a condenser of 
‘1 microfarad, which showed absorption: ‘The resistance with II. 


‘ was 394,930 ohms. 


In the first four lines the corrections are negative for the 


capacity of the leaky condenser is being ‘found in terms of. the 


' standard: 


In the next three lines they are positive, for the’ ratio 
of the mica condenser to the leaky standard II., is being found. . 

A comparison of the fourth and sixth columns shows the results 
of the correction. In the fourth line it is clear that the correction 


‘ is not large enough. his‘ probably arises from the difficulty of 


making contact ‘with the galvanometer circuit sufficiently soon 
after the battery is broken to ensure that the whole of the. charge 
accumulated by the leak should pass through the galvanometer, 


The leak correction was also tested with similar results by 
putting an artificial leak in I. 

We will now give some specimens of the observations made to 
compare I. with a mica condenser in order to show the accuracy 
attained. Condenser I. compared with ‘1 microfarad; resistance 
with I., 493,560 ohms; resistance with ‘1 microfarad, 105, 800 + a 


variable resistance given below. 


In the table in which the effect of the galvanometer is shotn 
by the letters k, L, in the last column, R means there was a deflec- 
tion to the right, L to the left. 


‘Interval between 
galvanometer Variable resistance Effect on 
and to be added above. | galvanometer. 
battery contact. | : 
| 
3 io 
( 700 R 
5” 400 L 
500 | very small x 
400 L 
9" 700 | R 
| 600 L 
| | | 
| 
| 1200 L 
1300 Tremor L, then | 
0” swing to B | 
1400 R 


Thus in thi case the effect of an alteration of 100 in the resist” 
ance, 4.€., +g55 Of the whole, is very marked, and we 9 may take the 
following values for R :— 


5” interval 105,800 + 500 
of PA 105,800 + 650. :. 
Os 105,800 + 1300 


Other series of observations showed that the resistance for 
10 seconds interval was the same as for 5 seconds; if the interval 
was prolonged to 30 seconds a very small increase in capacity was 
noticeable. Thus the effect of absorption is to increase the 
capacity of the ‘1 microfarad by about 8 in 1,000, or ‘008 of the . 
whole, of this ‘0065 shows itself in the first 2 seconds of charging 
and °0015 afterwards, the increase after 5 seconds, if any, being 


" extremely small. 


When comparing I. with ‘5 microfarad the resistances used were 


592,290 and 24,910 respectively. ar this case an alteration in the 


latter resistance of 10 ohuns, or +55) was easily seen. 


The follow- 
ing are the results : — ; : 


Interval. Resistance. 
MEY Se TR 
10” 24,900 | 
iss 24,900 | 
2 24,930 | 
0” 25,060 


cL ——_ ss x i 


Showing again that the absorption effect disappears after 
5 seconds, and that the effect of absorption in 2 seconds is about 
“0052, and in 5 seconds about 0064 of the whole capacity. ; 

When comparing with 1 microfarad, the resistances were 592,290 


- and 12,580, the last number being accurate to about 5 ohms, or 


about the same proportion as before. 
The results of the various observations are given in the follow- 


.--ing table, the observations made with II. have been corrected for 
* the leak as already explained. 


- TABLE ges the capacities of certain mica condensers as compared 


with the air condensers. 


| Value found by . 
Date. Value from I. Vulue from II, commutator 
- at frequency 64, 

Aug. 19 Se "04934 04988 ‘04867 

PE ees 04934 ‘049386 
June 17 09772 09780 09638 
Aug. 14 we |) , O9751 soe 

18 3 ates 09773 ‘09786 

21 eee ‘09773 ‘09781 
Aug. 18 pa "5005 | ‘5008 

18 iy, ‘5007 ‘5009 | 

21 ‘5006 ‘5010 | 
Aug. 18 er , ‘9910 ‘9912 

See ade 0915 ‘9912 


It. will he noticed that, for either condenser I. or IL., the results 


, are in very.close accordance ; with the exception of one observa- 


tion,on August 14th, the differences are barely as great as 1 in 


OoTOBER 3, 1890.] 


THE TELEGRAPHIC JOURNAL AND 


* ELECTRICAL REVIEW. IN 


397 


5,000, and the method is clearly capable of giving the value of a 
mica condenser in terms of the air condenser. t«» this accuracy. 

The reason for the low result on August 14th, is to be found in 
the fact that, on that day, the leak in I. was considerable, being, 
as we have seen, over 1 per cent. per minute. Full observations 
for the correction were not taken; it would, however, amount to 
about ‘0002, judged -by the correction required to observations on 
II., when leaking at a similar rate. 

The results from IT. are equally consistent among themselves, 
but allslightly greater than those from I. This would indicate 
that the correction applied for the leak in IT. is rather too large. 

The capacities given in the table are those found witb a five 
seconds interval, by which time, as we have seen, the absorption 
on the mica condensers used is practically complete. We have 
already discussed the method of determining the instantaneous 
capacity, and a table of the corresponding values could easily be 
given. 

For our present purpose it is hardly necessary to do this and 
indeed for many purposes for which condensers are employed, a 
knowledge of the full capacity is more useful than one of the 
instantaneous one. In the last column the values of the 
capacities found by the commutator method are given the 
- differences in both cases amount to about 1:3 per cent. of the 
capacity. 

During the forthcoming year condenser II. will be again set up 
and tested and the permanent arrangements for rapidly com- 
paring condensers and for issuing certificates will, I hope, be 
completed. _ ; ae 

The discussion on this paper and the whole of the series will bo 
given next week. oe 


LONDON COUNTY COUNCIL. 


THe Autumn Session was commenced on Tuesday last, Sir Joun 
_ Lussocx in the chair. as 

_ The report of the Highways Committee stated the council, on 
’ the 29th July last, authorised the committee to deal, during the 
_ vacation, with any matter within the scope of their reference, 
which might require immediate action on behalf of the council. 
_ Acting under this authority, they have considered the undermen- 
tioned notices under the Electric Lighting Orders and Acts, and 
. have, subject to the conditions stated below in each case, sanc- 
_ tioned, on behalf of the council, the works referred to therein. 

Notice, dated 25th July, 1890, from the Notting Hill Electric 
Lighting Company, of intention to lay mains on the west side of 
Aubrey Road, from Notting Hill Square to Aubrey House, was 
agreed to on condition that the company shall give three days’ 
notice to the council’s engineer before commencing the works. 

‘Notice, dated 3lst Ju y, 1890, from the same company, of inten- 
tion to lay mains in Victoria Gardens, Ladbroke Koad, Horbury 
Crescent, and Kensington Park Road, in substitution for the 
works in those thoroughfares sanctioned by the council on 24th 
June last, on condition that the company shall give three days’ 
notice to the council’s engineer before commencing the work ; that 
the.cover stones of the culverts under 20 inches wide shall not be 
less than 2 inches thick, and of the wider culverts not less than 
23 inches; and that where the culverts cross the carriage way, 
there shall be at least 9 inches thickness of Portland cement con- 
erete above the cover stones of the culvert, in addition to the road 
material. 

Notice, dated 3lst July, 1890, from the Westminster Electric 
Supply Corporation, of intention to lay mains in Eaton Square, 
Eaton Place, Chester Square, and Ebury Street. ‘nis notice is 
for an alteration of the route of the mains sanctioned by the 
council on 6th May last, the alteration being made to meet the 
wishes of the inhabitants of the locality. ‘Che company shall give 
three days’ notice to the council’s engineer before commencing 
the work: the mains shall be laid under the footways wherever 
it is found practicable to do so; and that the covers of the boxes 
to be used shall consist of iron frames, filled in with material to 
suit the paving. 

Notice, dated 1st August, 1890, from the London Electric 
Supply Corporation, of intention to lay distributing mains in 
- Great George Street, Princes Street and Victoria Street. That 
the company do give two days’ notice to the council’s engineer 
before commencing the work; that the mains shall be laid under 
the footway whenever it is found practicable to do so, and be kept 
' at least 9 inches beneath the under side of the paving; and that 
where it is found necessary to lay the mains under the carriage- 
way, they shall be kept at least 9 inches below the concrete or the 
road material, as the case may be. 

Notice, dated 31st July, 1890, from the St. James and Pall Mall 
Electric Light Company, under its order of 1890, of intention to 
lay mains in Burlington Gardens, Sackville Street, Swallow 
Street, Bury Street, St. James’s Place, and part of Shaftesbury 
Avenue. On condition that a proper plan of the proposed works 
be supplied by the company before any of them are commenced ; 
that the company do give two days’ notice to the council’s 
engineer before commencing the work in any street; that the 
mains in Shaftesbury Avenue be laid in the subway of that 
thoroughfare ; that the positions to be occupied by the mains in 
the subway be subject: to the approval of the engineer of the 
council, and that the work of placing them there be carried out to 
his satisfaction. 

.. The committee also directed the clerk to. give a formal notice to 
the company requiring it to lay the mains for Shaftesbury Avenue 
in the subway of that thoroughfare. ' 


- with the business of which the committee has charge. 
~ referred to has now elapsed; but the engineer reports that the 


An application was also considered of the Westminster Electric 
Supply Corporation for sanction to the laying of a 9-inch wrought 
iron pipe (to be used asa water main) from Victoria Station to the 
company’s premises in Eccleston Place; along Wilton Road, Buck- 
ingham Palace Road, Eccleston Street and Eccleston Place, as 
shown upon a plan submitted by the company, in addition to the 
electric. mains in those thoroughfares sanctioned by the council 
on 1st April last. The laying of the pipe referred to was sanctioned 
on condition that it shall be laid at the same time as the mains 


~ already sanctioned for those thoroughfares. 


The committee had to report that. the electric testing station 
at Nos. 42 and 43, Cranbourne Street is approaching com- 
pletion, and that they have arranged for Messrs. Hampton 
and Sons; to supply the necessary furniture, fittings, blinds, 
&e., for the station, in accordance with an estimate submitted 
by that firm, for the sum of £169 93. 9d. This expenditure 
was included in the estimate of £2,100 for apparatus and other 
necessary incidental expenses approved by the council on 3rd 
December last. 

It was reported that Mr. J. Somers, who on 18th February last 
was appointed, at a salary of £2 a week to act as caretaker at the 
testing station, and to assist the inspector, has resigned his ap- 
pointment. The committee have appointed a person, temporarily, 
to take charge of the premises uutil the end of the year; and will 
in due course submit to the council the name of a person for ap- 
pointment as successor to’ Mr. Somers. 

The council, on the 22nd of April last, authorised the continued 
employment iu the engineer’s department, until the first meeting 
after the recess, of a person, at a salary of £3 33. a week, who has 
been since 25th February last assisting with the work connected 
The time 


assistance is still necessary, in consequence of the large extent of 
the works being carried out in the public thoroughfares by the 
electric lighting companies, and of the extra work devolving upon 


- the department in connection with the establishment of the elec- 


tric testing station. The engineer also states that in order to cope 
with the work arising out of applications of tramway companies 
for sanction to the use of mechanical power, and also for the pur- 
pose of obtaining information and preparing a reliable plan of the 
existing tramways in London, in connection with the report on 
the subject prepared by ‘the vice-chairman of the committee, he 
requires the assistance of a competent surveyor for a period of 
three months. They recommended “ That the services of the 
temporary assistant now employed at a salary of £3°33. a week in 
the engineer’s department, be retained for a further period of 


- three months, and that-a-competent surveyor be employed for the 


same period, at a salary not exceeding £4 4s. a week.” 

The committee have considered a notice, dated 18th. Augusf, 
1890, from the Metropolitan Electric Supply Company, of 
intention to lay mains in Queen’s Road and Gardens, Picker- 


~ ing Place and Terrace, Bishop’s Road, Inverness Road, Place, 


and Terrace, Porchester Gardens, Terrace, and Place, Lower 
Porchester Street, . Queensborough ‘Terrace, James Street 
West, Gloucester Gardens, Square, Place, and 'l'errace, Leinster 
Street, Terrace, and Gardens, Craven Road, Hill, and Terrace, 
Craven Hill Gardens, Cleveland Square and Gardens, Westbourne 
Terrace, Crescent, and Street, Uxbridge Road, Upper Hyde Park 
Gardens and Street, Kensington Gardens Terrace, Sussex Ter- 
race, Square, Place, and Gardens, Eastbourne Terrace, Spring 
Street, London Street, Stanley Street, Talbot Square and Street, 
Grand Junction Road, Cambridge Terrace, Street and Square, 
Norfolk Square and Crescent, Oxford Square and Terrace, Radnor 
Place, Somer’s Place, Southwick Crescent,. Street, and Place, 
Upper Southwick Street, Hyde Park Street, Square, and Gardens, 
Albion Street, Connaught Square, Portsea Place, Edgware Road, 


' Albion Place, Upper Berkeley Place, Upper Seymour Street 


West, Stanhope Street and Place, Lancaster Gate, Street, and 
Terrace, Star Street, Charles Street, Charles Street West, 
Bathurst Street, Chester Plave, Clarendon Place, Clifton Place, 
Devonshire Terrace, and Devonport Street (2 plans). This notice 
is in respect of an extensive area, but the proposed works are of 
the same description as those of the same company which have been 
sanctioned by the council on previous notices; and recommend : 
“ That the sanction of the council be given to the works referred 


~ to in the notice (Registered No. 103) of the Metropolitan Electric 


Supply Company, dated 18th August, 1890, upon condition that 
the company give two days’ notice to the council’s engineer 
before commencing the works in any of the thoroughfares specified 
in the notice; that’the mains be enclosed in 5-inch iron pipe, and 
be laid under the footways wherever it is found practicable to do 
so; that the covers of the boxes to be used shall consist of iron 
frames filled in with material to suit the paving; and that the 
works generally shall be of the description approved by the 
council on Ist October, 1889.” earls 
The following notices from the Notting Hill Electric Lighting 
Company were considered :— é 
August 20th, 1890, of intention to lay mains in Campden Hill 
Road; and to reduce the size of the culvert for the main in 


’ Campden Hill Gardens, already sanctioned by the council 


(1 plan). 

23rd August, 1890, of intention to lay mains in Linden Gardens 
(1 plan). 

5th September, 1890, of intention to lay pipes crossing High 
street, Notting Hill, Pembridge Gardens, Linden Grove and Daw- 
son Place (1 plan). 

22nd September, 1890, of intention to lay mains across Holland 
Park and Aubrey Road (1 plan). ' ‘ ha 
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24th September, 1860, of intention to lay a main on the east side 
of Pembridge Gardens (1 plan). 

The proposed reduction in the size of the culvert in Campden 
Hill Gardens will be an advantage, inasmuch as the culvert will 
take up less space in the street; and the other works referred to 
in the notices are of the same character as those previously 
sanctioned by the council. The committee recommend: “That 
the sanction of the council be given to the works referred to in the 
notices (Registered Nos. 104, 105, 106, 107 and 108), dated 20th 
and 23rd August, and 5th, 220d, and 24th September, 1890, respec- 
tively, of the Notting Hill Electric Lighting Company, upon con- 
dition that the company do give two days’ notice to the council’s 
engineer before commencing the work in any of the thoroughfares 
specified in the notices; that the cover stones of the culverts 
under 20 inches wide shall be not less than 2 inches thick, and of 
the wider culverts not less than 2} inches ; and that where the 
culverts cross the carriage-way, there shall be at least 9 inches 
thickness of Portland cement concrete above the cover-stones of 
the culvert, in addition to the road material.” 

The London Electric Supply Corporation has given a notice, 
dated 2nd September, 1890, of intention to lay trunk mains from 
Victoria Station (District Railway) across Buckingham Palace 
Road, and along Grosvenor Gardens to Ebury Street. The com- 
pany has submitted a plan, which, in the opinion of the committee, 
is satisfactory, showing the manner in which the mains are to be 
protected from external injury ; and there appears to be no objec- 
tion to the proposed works, provided that the distributing mains 
for this route, for which notice has been given by the company 
(Registered No. 111), be laid, if possible, at the same time as the 
trunk mains. It was therefore recommended : “ That the sanction 
of the council be given to the works referred to in the notice, 
dated 2nd September, 1890, of the London Electric Supply Corpo- 
ration, upon condition that the company do give two days’ notice 
to the council’s engineer before commencing the works ; that the 
mains be laid under the footways, and be kept two feet below the 
underside of the paving, wherever it is found practicable to do so; 
and that, if possible, the distributing mains for these thorough- 
fares be laid at the same time as the trunk mains.” 

The same company has also given the two notices under- 
mentioned :— 

2nd September, 1890, of intention to Jay distributing mains in 
Buckingham Palace Koad, James Street, Little James Street, 
Buckingham Row, York Street, and Queen Aune’s Gate. 

3rd September, 1890, of intention to lay distributing inains in 
Knightsbridge Road, Wilton Place, Crescent and Road, Belgrave 
Square and Road, Upper and Lower Belgrave Streets, Hobart 
Place, Arabella Row, Grosvenor Place, Crescent and Gardens, 
Eaton Square and Place, Chesham Place, Lyall Street, Elizabeth 
Street, Chester Square, Eccleston Square and Street, Upper 
Eccleston Street, Ebury Street, Buckingham Palace Road, Eaton 
Lane North, St. George’s Square and Warwick Square, 

The committee, seeing no: objection to the proposed works, re- 
commend: ‘‘ That the sanction of the council be given to the 
works referred to in the notices respectively, upon condition that 
the company do give two days’ notice to the council’s engineer 
before commencing the works in any of the thoroughfares specified 
in the notices ; that the mains be Jaid under the footways, and be 
kept 9 inches below the underside of the pavement wherever it is 
found practicable to do so; and that were the mains cross carriage 
ways, they be kept at the same depth below the concrete or the 
road material, as the case may be.”’ 

The following notices of the Kensington and Knightsbridge 
Electric Lighting Company have also been considered : 

3rd September, 1890, of intended extension in Montpelier 
Square, Rutland Gate, Cornwall Gardens, and Victoria Road 
(4 plans). | 

September 17th, 1890, of intended extensions in Young Street, 
and Exhibition Road (2 plans). 

September 20th, 1890, of proposed extension in Queen’s Gate 
Terrace (1 plan). 

23rd September; of proposed extension in Cromwell Place 
(lplap). ; 

The works referred to in these notices are of the usual character, 
and it is recommended that the sanction cf the council be given 
to the works referred to in the notices. 

Notice dated September 4th, 1890, from the Chelsea Elec- 
ticity Supply Company of intention to lay distributing 
mains in Bute Street, Sumner Place, Fulham Road, Alex- 
ander Square, Old Brompton Road, Onslow Square and 
Crescent, Pelham Street, Place, and Crescent, Thurloe Square, 
Alfred Place, Fast, South Street, Harrington Road, and road over 
Mctropolitan Railway between Pelham Strect and Thurloe Square 
(1 plan). The company states that the works will be carried out 
im the same manner as those previously approved by the council, 
but that it is not yet able to fix definitely the positions in which 
the various boxes are to be placed, received the sanction of the 
council on condition that a plan showing the positions to be occu- 
pied by the boxes, when decided upon, shall be submitted to the 
committee, and that the company do give two days’ notice to the 
council’s engineer before the works are commenced in any of the 
thoroughfares referred to in the notice. 

The Westminster Electric Supply Corporation has given a 
notice, dated September 22nd, 1890, of intention to lay mains in 
Artillery Row, Old Rochester Row, Rochester Row, Great Peter 
Street, Vincent Square, and Churton Street. hese works are 
such as have been approved by the council on former notices; but 
some of them will be in close proximity to the King’s Scholar’s 
Pond sewer, and the committee are of opinion that these should 


be executed to the satisfaction of the council’s engineer. The 
committee recommend : “ That the sanction of the council be given 
to the works referred to in the notice on condition that the com- 
pany do give two days’ notice to the council’s engineer before com- 
mening the work; that the mains be laid under the footways 
wherever it is found practicable to do so; that the covers of the 
boxes to be used shall consist of iron frames, filled in with material 
to suit the paving; and that the works in the vicinity of the 
King’s Scholar’s Pond sewer be carried out to the satisfaction of” 
the council’s engineer.” 
The committee have considered a notice, dated August 27th, 
1890, from Mr. H. Chadwick, on behalf of the Electricity Supply 
Corporation and Messrs. Gatti, of their intention to lay an electric 
cable along the Strand and Bedford Street. They were informed 
that the company has acquired, or 1s about to acquire, the right 
of lighting under the St. Martin’s provisional order, 1889, and also 
the existing works of Messrs. Gatti, but that it is not clear that 
the necessary consents to such acquisition had yet been given. 
The committee have directed that further information be asked 


' for; and pending the receipt of this, and having regard to the 


uncertainty as to the powers of the company, recommend: “ That 
the council do give formal notice of disapproval of the works re- 
ferred to in the notice (Registered No. 118), dated August 27th, 
1890, of Mr. H. Chadwick, on behalf of the Electricity Supply 
Corporation and Messrs. Gatti.’ 

The committee have, in accordance with the reference made to 
them by the council on 8th of July last, considered the following pro- 
position by Mr. Leon: That inasmuch as many railway and other 
companies purpose making subways under “ streets” in the County 
of London without paying compensation for such right of user, and 
whereas they will appropriate that property in the “ streets” which 
is vested in the local authorities, and which may be required for 
the purpose of doing those things which commonly are done in or 
under the streets (such as subways and other works), the council 
resolves to recommend the local authorities not to consent to such 
user of the streets without compensation, and to petition Parlia- 
ment against such Bills. That the Parliamentary Committee be in- 


_ structed on all petitions of the councilagainst Subway Railway Bills, 


to maintain the principle of compensation for such user, and assist 
as far as practicable any petitions presented by local authorities for 
that purpose. While agreeing with the principle of Mr. Leon’s 
proposition, they were of opinion that it would be inexpedient for the 


_ council to pass any abstract resolution binding it to petition in a 


particular form in all cases, while the circumstances may be of 


_ infinite variety. When application is made to Parliament for com- 


pulsory powers to deal with the streets, the consent of the local 
authorities is not requisite if Parliament sees fit to grant the 
powers sought, but such bodies may, of course, oppose the granting 
of such powers. It was finally decided: “ That it be an instruc- . 
tion to the Parliamentary Committee that, with reference to any - 
railway or subway Bill for compulsory powers to carry out works 
under streets in the County of London, the committee do consider 
whether a petition should be presented against such Bill with a 


. view to secure the insertion of proper provisions for payment of 


compensation to the public bodies in which such streets are vested, 


_ in respect of the beneficial user of the subsoil of such streets by 


the railway or other company or persons so using the same.” 


REVIEWS. 


Screw Threads and Methods of producing them; with 


numerous Tables and complete directions for using 
Screw-Cutting Lathes. By PauL HASLUCK. Third 
edition, rewritten and enlarged. London: Crosby, 
Lockwood & Son. : 


We are not surprised at the success which has 
attended this pocket-book, as it is extremely complete 
and concise. The work consists of seven chapters, 
dealing respectively with ‘Introductory Observations 
and Definitions,” “ Various Standard Screw Threads,” 
* Plates, Die Stocks and Dies,” “ Screw-Cutting or Self- 
Acting Lathe,” Complex Rates and Hand Chasing,” 
* Taps and Tap Making,” “Tables of Screw Threads,” 
&c. The importance of the subject of screw threads 
does not require enforcing, as it is almost eelf-evident ; 
but how to practically deal with the question requires 
to be plainly set forth, as there are numerous points 
which have to be considered in order that the threads 
may be properly and easily formed. Examine under 
« magnifying glass the threads of screws cut by in- 
differently formed taps and dies, and the sight is not 
an attractive one, yet itis by no means difficult to so 
shape the taps and dies that the threads they cut are a 
pleasure to see. Anyone who carefully studies Mr. 
Hasluck’s book shall have no difficulty in executing 
good work. As regards hardening and tempering, for 
example, we have the following precise instructions :-— 
‘Get plenty of water, such as a bucketful, add a hand- 
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ful of salt, and heat the taps one ata time in aclear 
fire till they are well red hot, but don’t allow any of 
them to get hot enough to blister. Waooen at the right 
heat stir round the water s9 as to make a small 
whirlpool in the bucket ; take the tap and plunga it par- 
pendicularly, threaded end first, quickly but steadily, 
into the centre of the whirlpool. If this is done care- 
fully there will be little fear of the taps going out of 
shape, if they have been thoroughly annealed at least 
twice,” &c. 


Journal of the Institution of Electrical Engineers. 
No. 89, Vol. XIX. London: E. & F. N. Spon, 125, 
Strand. 


The general contents of this number are as follows :— 
* On some chief features of the Edinburgh Exhibition, 
and mainly of the Electrical Section,” by Prof. R. M. 
Walmsley ; “ Observations on Currents originating in 
ordinary Aerial Telegraph Conductors,” by A. R. 
Bennett; “The Working Efficiency of Secondary 
Cells,” by Prof. W. E. Ayrton ; “ On some Experiments 
in Radiometry,” by A. R. Bennett; reply of Mr. K. L. 
Murray to the discussion on his paper “ On the Lighting 
of the Centennial International Exhibition, Melbourne, 
1888-89 ;” “A proposed system of Alarm Wires in 
Submarine Cables,” by H. Kingsford. 


Water Purification for Manufacturers and Steam 
Users. By SAWREY and COLLET. 


This is a small book issued by the Stanhope Com- 
pany, Limited, of patent telephone and water softener 
fame. ‘The work is a very useful one, and of consider- 
able value to those who have to deal with steam boilers, 
as the loss through scaling in the latter is often ex- 
tremely heavy, being as much as 25 per cent. increase 
in the quantity of coal used when the scale is 3th inch 
thick ; 
gallons of water evaporated. 


ELECTRIC TRAMCAR SYNDICATE, 
LIMITED. 


ON the afternoons of Tuesday and Thursday of this 
week, the Electric Tramcar Syndicate, Limited, who 
are working the Jarman patents, were enabled to run 
one of their new cars on the section of tram line between 
Clapham Common and Tooting. The London Tram- 
ways Company kindly gave the syndicate permission 
to use their line ; but as the trips made by the electric 
car were sandwiched between those of the horse cars, 
apparently with a minimum of interruption to or inter- 
ference with the ordinary traffic, and as each run was 
accomplished without a hitch or contrelemps of any 
kind, we shall look forward to a time in the near future 
when these electrically-driven cars will take their 
regular place in the daily service between the above 
suburban districts. The road is well adapted for a 
tram line, being sufficiently wide for a double set of 
rails, with room on each side to allow carriages con- 
veniently to pass. The gradients, for the most part, 
are not heavy, with the exception of a rise of 1 in 18 
for a short distance, coming from Balham towards 
Clapham Common. The length of the line from the 
“ Plough,” High Street, Clapham, to the terminus at 
Tooting, is about two miles and a furlong. 

In our issue of May 30th, 1890, we gave a full 
description of the car in an article entitled, “The 
Jarman System of Electric Traction.” It will, there- 
fore, suffice to briefly state that the car is of a similar 
pattern outwardly to the new two-horse tramcars, pro- 
viding accommodation for 44 passengers, the outside 
being fitted with garden seats. The motor is double, 
the two armatures being carried on one spindle. The 
field magnets are wound on the “gamut” plan, to 


this means. about 22 pence extra per 1,000 


facilitate the regulation of the motor and the con- 
sumption of power in proportion to the work to be 
done. The gearing consists of a single set of mortise 
wheels and pinions ; the mortise wheels are of special 
construction, with vulcanised fibre teeth. The reduc- 
tion in speed from the normal 650 revolutions per 
minute by the motor axle to 90 by the car wheels, pro- 
vides for the propulsion of the car at the rate of 
between 7 and 8 miles per hour. This speed can be 
increased, when necessary, by using the fall power of 
the motors in parallel to a maximum of about 16 miles 
per hour on the level. The motor and gearing are fixed 
to a steel frame attached to the axle boxes. 

The driving arrangement is contained in a vertical 
case, enclosing a cylindrical commutator switch. By 
means of this switch all the manipulations requisite in 
working the car, whether for varying the speed, cutting 
off the current, or reversing the motor, are performed by 
turning one handle. Mr. Jarman has made a decided 
improvement by altering the position of the brake 
spindle, and placing it close alongside of the electrical 
switch ; the brake handle is on a somewhat higher 
level than the driving one, to avoid the chance of any 
interference one with the other. The driver thus 
having both just under his hands should, certainly, 
derive some advantage in controlling the working of 
his car. 

The battery of E.P.S. accumulators supplying the 
current to the motor consists of 52 double cells of the 
E type—19 plates in each cell—the whole coupled in 
series. The capacity of the cell is 140 ampére hours. 

To enable the car to turn sharp curves, one of the 
wheels on the trailing axle is loose ; this furnishes end 
play enough to allow the wheel base to accommodate 
itself to the different degrees of curvature to be found 
in the track usually laid down in this country. 

The car which made the runs to Tooting was fitted 
with an ampéremeter and a Patterson and Cooper dead- 
beat magnet voltmeter, consequently we were able to 
take down a few readings to show the amount of elec- 
trical energy consumed during the journey. Of course, 


‘nothing more is shown than what may be termed the 


maxima and minima of consumption. The ground 
undulates, and some stretches on the road are worked 
by gravity alone ; this applies in whichever direction 
the car is running. , 

The electric tramcar, with a full load of passengers, 
started from Clapham at 2.20 on Tuesday afternoon. 
The grade from thence is a gentle rise until the brow 
of the hill is reached above the down grade of 1 in 18 ; 
this steep declivity is of no great length, while the 
remainder of the distance to the fire station at Tooting 
is comparatively smooth, and only slightly variable. 
The journey was completed in 16 minutes; on the 
return, the time —including a wait to permit a horse- 
car to get a clear lead—was 19 minutes to Clapham. 
The second in and out journeys were accomplished:in 
18 and 16 minutes, respectively. 

We append the actual time taken in running between 
certain landmarks on the road both going and returning. 
These figures exhibit what will prove to be the average 
time in which a distance of a little over 2 miles will be 
covered in everyday work where the general traffic may 
cause occasional delay. 


Ist Journey. 
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Fire Station, Tooting .. 2 36 | r 
| | & 
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Leave Tooting 2.40] & 
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“George,” Balham 2 54. ¢ | 
Cavendish Road ... 2 56| & 
“ Plough,” arrive... 2.59) 3 
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2nd Journey. 


mh. 


Started from “ Plough ” 


i The electrical power varied from 

Cavendish Road... 8 15 am eres at-a pressure of 110 

volts, to 50 amy,eres at 175 volts, 

Balham Station 15 With intervals when no current 
| was required. 


h. 
3 
£ 3 
“ George,’ Balham ...| 3 10 
3 
3 


Fire Station, Tooting ag 


Total time, 18 min, 


Return. 


2 1 
| 


The power consumed varied from 


h. ‘ rote 
Leave Tooting 3 38° & | 10 amperes at 120 volts, to 25 at 190. 
Balham Station 3 42 ==|The ecidiees of Lin a irs nena: 
‘ oe) € 5 | tinted at a slow. speed with 50. um- 
: George, Balham 3. 48 z | peres at & pressure of 90 volts ; 
Cavendish Road ... 3 60) 5. the run across Clapham Capon 
“ Plough,” arrive ... 3 54 2 wey haa hill, gravity di most 

my 


We understand that the officials of the Board. of 
Trade are well satisfied with the working of the car, 
and the Jarman system generally. We also hear that 
the Electric Tramcar Syndicate has been requested by 
an influential firm in Spain to give it the option of 
introducing the system into that country. 


NOTES. 


The Electric Light at Folkestone.—A fter all the time 
and labour which the Folkestone Town Council have 
spent upon the question of lighting the town by elec- 
tricity, the contract between them and Messrs. Cromp- 
ton and Co. has been completely upset. It was stated 
at the last meeting of the corporation that the nego- 
tiations with Messrs. Crompton had cost something like 
£200, and it was strongly urged that the corporation 
should bring an action against the contractors to recover 
the money. The mayor was asked by Councillor 
Thompson to call a special meeting of the Electric 
Lighting Committee together in order that they might 
consider the advisability of taking proceedings, and 
the mayor promised to call it together at an early date. 
There can be no doubt that Messrs. Crompton & Co. 
will be very willing to contest the matter in a court of 
law ; for after the treatment they received from the 
Folkestone corporation, they must be armed with every 
reason for their reluctance in carrying out their con- 
tract. 


The Electric Light at Exeter.—At a meeting of the 
Town Council of Exeter, the special committee on 
Electric Lighting reported that they had received a 
‘letter from Mr. C. T. K. Roberts (solicitor to the Exeter 
Electric Light Company) enclosing two copies of the 
draft of the provisional order which the company in- 
tended applying for in the ensuing session. The 
draft was stated to be based on model order issued by 
the Board of Trade, and contained the latest modifica- 
tions of such order. The committee, after considering 
the draft, were of opinion that the council should, in 
the interests of the citizens, itself apply for a provi- 
sional order to be confirmed by Parliament in the 
ensuing session for the supply of electricity within the 
city, and that the consent of the council should not be 
given to such an order being given to the Exeter Elec- 
tric Light Company. After objection had been taken 
that the procedure suggested might involve an expen- 
diture on the part of the council of possibly £30,000, it 
was decided to hold a special meeting to consider the 
matter. 


The Electric Light in Godalming.—The Electric 
Lighting Commission, after visiting Bath, have reported 
favourably on the employment of electric light. It 
is intended to canvass the town to see if the majority 
of the inhabitants will support a scheme. 


Castleford and Street Lighting.—The Local Board is 
asking for estimates for the lighting of the streets by 
electricity. | 


Ship Lighting,—The “ Royal Steamship Packet Com- 
pany” have just added to their fleet three or four large 
steamers, well equipped . with electric lighting plant. 
The Clyde, the largest of the four, has! an installation 
fitted by ‘Siemens Brothers.. The ship is wired on the 
single wire system, the ship giving the return, The 
dynamo is placed in the engine-room, and\is driven 
by: one ‘of Tangye’s vertical: engines, coupled direct. 
At 200 revolutions. the: dynamos give an ‘electro-: 
motive force of 115 volts with 220 amperes, .and 
is sufficient to run 354. lights of 16 candle-power. 
There is aspare armature provided in case of break- 
down. ‘There are six-main circuits; ‘and throughout the 
ship are placed 36 ten‘light distributing boxes. . The 
principal advantage of the arrangement is that there 
are.no joints in the system. From the one switch in 
the box the lights are controlled, and it isan easy matter 
to ascertain the position of any defect. Some of the 
lights are arranged to run independently of the switch, 
providing a night or police circuit. The rooms.are all 
fitted with Edison-Swan lamps with frosted globes, and 
there are several cargo lamps of 4, 6, and 8 lights. 

The ss. Avanmore, built for the Clyde Shipping 
Company, and intended. for the South of. England and 
South of Ireland trade; ran her trial trip on the Clyde 
on Saturday. The Aranmore has a complete instal- 
lation of electric light in every part: 


Something Wrong.—The Standard, on Tuesday, had 
a notice to the following effect :—“‘ Owing to the inter- 
ruption of telegraphic’ communication, we are this 
morning without a portion of our despatches from the 
Continent.” Can it be that the Ferranti mains had 
anything to do with this interruption in the tele- 
graphic service ? 


Magdalen Islands Cables. — We learn from the 
Canadian Gazette that the cable laid in 1880 between 
Cape Breton and Bird Rock, Gulf of St. Lawrence, is 
to be taken up and relaid to St. Paul’s Islands. Itisa 
coincidence that at the moment the cable is to be 
rernoved the daily journals should be discussing the 
sale of the Magdalen Islands to certain French 
capitalists. 


The Anticosti Cable.—The Anticosti cable, just laid 
by Mr. Gisborne, commences at Mechestic Bay, Anti- 
costi, and terminates at Tongue Pointe, on the north 
shore. The land lines to connect the cable with the 
existing telegraph system are being pushed forward, 
and, when completed, Anticosti will have cable com-— 
munication with both shores of the gulf, and a land 
line round the south shore of the island, which has the 
reputation of being the graveyard of vessels. The 
cable referred to is 21 nautical miles in length, and was 
manufactured by the Silvertown Company. The lay- 
ing was effected by the Government telegraph steamer 
Newfield. 


The Bahamas.—In view of the success attending the 
more recent development of the fibre industry in the 
Bahamas, endeavours are being made to establish 
direct steam communication between Halifax and 
Nassau, and to subsidise steamers making the latter a 
port of call on the West Indian route. Steps are also 
being taken with the view of affording telegraphic 
facilities to the Bahamas by means of a cable between 
Nassau and Florida. 


Motors in Germany,—The use of electro-motors in 
Germany is extending. Messrs. Ludwig, Lowe & Co., 
of Berlin, obtain current from the town electric light 
company’s mains for driving the tools and machines in 
their workshops. The large steel works of Henkel, in 
Solingen, have an installation in which Lahmeyer 
dynamos and motors are employed. The whole of the 
works is lighted electrically, and the motors actuate 40 
steel presses, lathes, and drilling machines. It is pro- 
posed to operate all the machinery by motors. 
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Base-Ball Reporting.—Reporters of cricket, football, 
tennis, &c., matches, must look to their electrical educa- 
tion, or the sporting journals they represent will be out 
of the hunt when compared with the enterprise and 
linguistic attainments shown by contributors to the 
technical Press. We select, as an example, a descrip- 
tion of a base-ball match as reported in the columns of 
the New York Electrical Hngineer :—“ An exciting 
contest took place at Jackson Park, on Saturday last, 
between the Okonites and Kerites teams, composed, 
respectively, of the employés of the Central Electric 
Company and the Western Electric Company. The 
score was 21 to 6 in favour of the Kerites, and through- 
out the game their megohm capacity was never lowered 
in the slightest. The victors claim that their success 
was entirely due to the high insulation resistance they 
maintained. They short-circuited the bases in remark- 
able style, and no faults appeared, even under the high 
pressure current of the Okonites. The Okonites made 
a gallant struggle, but were unsuccessful in their 
endeavours to ground their opponents. The specific 
inductive capacity of both sides for hits of high voltage 
was enormous, and some fine work was witnessed by 
the numerous spectators, who said they had never seen 
a game so free from unnecessary retardation.” 


The Advance in Rubber.—The Guitta-Percha and 
Rubber Manufacturing Association of New York, at a 
meeting lately held, confirmed the advance of 10 per 
cent. on rubber goods made at the previous meeting. 
Prices of crude rubber had advanced 5 per cent., and 
some kinds were very scarce. The output from Brazil 
was as large this year as formerly, but the demand, both 
in the States and Europe, had increased enormously. 
It was announced that there would not be any further 
rise in the price of manufactured rubber for at Jeast a 
month. 


Remedy for Vibration.—It is said that felt made 
from hair, placed in the foundations of engines, effec- 
tively remedies the noise and vibration so often a cause 
of complaint. An electric company recently removed 
one of its 90 H.P. engines from its foundations, which 
were taken up to the depth of 4feet. A layer of hair- 
felt, to the thickness of 5 inches, was then laid down, 
and run up round the sides to the height of 2 feet. The 
brickwork was then built up on the top of this. 


New Insulating Materials. — Messrs. Alexander, 
Barney and Chapin, of New York, have introduced a 
new insulating material called “alexite.” It can be 
made into any shape, and has the qualities necessary 
for cut-outs, switches, &c., being water, fire, and acid 
proof. Any colour of wood, paper, or marble can be 
closely imitated, so that, for interior wiring, harmony 
with the general upholstery can be maintained. 

We have noticed in American technical journals very 
favourable reports as to the qualities of “ fibrone” as 
an insulating material. It is a solid and plastic sub- 
stance, said to present many of the most desirable 
characteristics of rubber. It is stated to be a perfect 
non-conductor, to be absolutely waterproof, and able to 
resist the weaker acids. It can be sawn, planed, drilled, 
tapped, or turned in a lathe, can be given delicate and 
bright colours, and can be made to represent natural 
woods, marble, stone, and metals. Under ordinary 
temperatures it does not expand or contract, blister, 
flake, or crack, and it is asserted that it can be made 
absolutely fire-proof. It is said that its cost is exceed- 
ingly low. 


Church Service by Telephone.—As mentioned in our 
last issue, Christ Church, Birmingham, was to be con- 
nected by telephone. The experiment proved to be a 
distinct success, the service being well heard in London, 
Manchester, Derby, and other places. A local paper 
says when the morning service began there was what 
appeared to be an unseemly clamour to hear the ser- 
vice, and the opening prayer was interrupted on the 
wires by irreverent cries of “Hallothere.” “Are you 
there.” ‘ No, I don’t want the church.” 


Laying a Telephone Cable.—The New York Elec- 
trical Engineer of September 17th, contains an article 
on the laying of a telephone cable across the Hudson 
River. It appears that the Western Union Tele- 
graph Company maintains an especially equipped 
cable steamer for the purpose of laying and repair- 
ing the numerous cables crossing the North River. 
This boat is called the Western Union, has much 
the appearance of a river tug, and is about 50 
feet in length by 14 feet beam, and is provided with 
twin propellers. She has been in commission from 
January last, and was built to replace the old Orton, a 
vessel which had a long career of usefulness. On the 
main deck forward of the pilot house is the cable drum, 
set vertically, the lower side bearing on a number of 
small rollers fixed to the deck. Round the edge of the 
lower side of the drum is a brake strap to regulate the 
speed. The wheel for operating the brake, and a 
sliding rod by which the valve of the drum engine is 
opened or closed are placed on the bridge forward of 
the pilot house. A small iron pulley is attached to the 
end of a boom which can be swung out so that the pulley 
hangs clear of the vessel’s side by about 8 or 10 feet. 
This pulley serves as a paying outor picking up sheave. 
A small steam winch forward of the drum completes 
the outfit. This arrangement would appear to serve 
very well for paying out, but for picking up we should 
imagine it to be a rather awkward method. The cable 
referred to was made for the Metropolitan Telephone 
Company, it contains 18 conductors and is of the 
Kerite type ; the length laid was about one mile, and 
the weight nearly 20 tons. 

Creeping on Cells,— M. Girard has suggested a 
simple process for preventing the creeping of salts, 
which weakens and destroys a cell. The idea is to 
apply with a brush a light coating of vaseline over the 
surfaces which require protection. Vaseline is un- 
changeable in air, is easily applied, and resists the 
action of a great number of chemical agents, An ob- 
jection, we think, to the employment of this material 
lies in its stickiness—dust and all kinds of dirt being 
liable to adhere. A very ready method is the employ- 
ment of melted wax ; it has the advantage of present- 
ing a smooth and hard surface. 


Telephony in Italy.—Acting Consul F. T. Turner, of 
Naples, states that the number of subscribers to the 
telephone in that locality has not changed during the 
past two years, new subscribers having taken the place 
of those retiring. He believes it probable that the 
public are waiting before joining, in the expectancy 
that the Government: will acquire the telephone ser- 
vice. 


Electric Bath Chair.—The Vaughan-Sherrin Elec- 
trical Engineering Company, to which reference is 
made in another column, gave another demonstration 
this week at their works of the applicability of primary 
battery power to the propulsion of Bath chairs. A 
strong chair, weighing about 2 cwt., fitted with a bat- 
tery at the back of the seat, went through some adjacent 
streets at a rate of about 5 miles an hour, and passed 
over a canal bridge with very little reduction of speed. 
As it is calculated that the cost of maintenance of the 
battery does not exceed 2d. per hour, and as no renewal 
would be required during an ordinary day’s use, the 
application of electric propulsion to the Bath chair 
may prove both an improvement and an economy, if 
the claims put forward can be sustained. 


Treating Sewage by Electricity—In answer to the 
questions of a correspondent, we beg to refer him to the 
ee hag of the ELECTRICAL REVIEW for October 11th, 


Electric Bells for Jamaica.—Messrs. Cox & Co. have 
just completed a large installation of electric bells for 
the Constant Spring Hotel, Jamaica, including two of 
their improved electric reversing annunciators of 75 
numbers each, 
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Gutta-percha,—At the meeting of the Paris Academy 
of Sciences, on September 15th, M. Serullas read a 
paper on the Jsonandra Gutia. The author gives an 
account of this plant, both as to its discovery and as to 
ihe growth of certain varieties. Some interesting in- 
formation with regard to the employment of gutta- 
percha for industrial and commercial purposes is also 
given. 

Personal. Mr. A. Grundy has retired from the firm 
of Baily and Grundy, of Paddington and Cambridge, 
and joined the staff of the Giilcher Electric Light and 
Power Company, Limited. 


Neweastle-upon-Tyne Electric Supply Company.— 
The offices of this company are removed to the works 
at Pandon Dene, Newcastle. 


Telephonic.—An important test of the capabilities of 
the Berthon telephone to work on telegraph wires is 
xbout to be made on the railway telegraph wires between 
Perth and Inverness. 


Electric Tramway,—Bailies Paton and M’Farlane, of 
Glasgow, accompanied by Mr. Rankine, engineer, are 
in Birmingham gathering information about the elec- 
tric tramways. 


Woodhouse and Rawson v. Appleton, Burbey, and 
Williamson,—This cricket match was played at Brent- 
wood, Essex, on Saturday last, and, after an enjoyable 
game, ended in an easy win for the former by nearly 
300 runs. 


A Telegraph Superintendent Killed.—William York, 
an employé of the Midland Railway, in charge of the 
telegraph extensions, met with a fearful death last 
week at Thwaites, a village near Bradford. He was 
engaged supervising the workmen under his control, 
and, not noticing the advance of the 10.30 express 
from Leeds, stepped on the line in front of it. His 
body was cut into two pieces in the sight of his work- 
men. 


New Electrical Journal.—To-morrow there is to be 
started a penny weekly paper, entitled, Hlectricity. The 
editor is Dr. Julius Maier, and the publishers Messrs. 
Swan, Sonnenchein & Co. 


Seasonable Caution.—Llectrical Plant wonders when 
young and aspiring electricians, at the beginning or 
early period of their experience as masters, will learn 
that the manufacture of dynamos is not the certainroad 
to fortune. Reckoning up the present number of 
dynamo manufacturers, our contemporary concludes 
that the capacity for supply greatly exceeds the demand, 
and advises young electricians to eschew any attempts 
to add to the number already in the market. 


“ Martin’ Wires,—The Telegraph Administrations 
of Greece, Sweden and Switzerland have, following the 
lead of France, adopted the bi-metallic “ Martin” wires 
for their telegraph and telephone systems. 


Electricity in Australia,—The Australian papers by 
the last mail say that it is intended to place the electric 
light in the New South Wales Parliament. Previously 
gas has been used, but numerous has been the com- 
plaints against the heat, so it is resolved to adopt elec- 
tricity. An interesting exhibition was given in the 
central station of the electric light company in Mel- 
bourne some nightsago. At the invitation of the engi- 
neer, prominent citizens had gathered to witness, as far 
as Australia is concerned, a new departure made by 
electricity. It was nothing more than making a cook- 
shop of the station. By a method which was not com- 
municated, beef steaks were well cooked, toast was 
made, water boiled, and most of the culinary arts re- 
ceived attention, 


Baller, Jobson & Co., Limited.—This company has 
acquired a site for extensive new works at Cheston 
Road, Birmingham. The company is to be recon- 
structed with extended powers and the capital has been 
increased. The proprietary remains the same, but the 
name is to be changed to Bullers, Limited. 


The Madrid School of Mines.—It has been determined 
by the Official Inspectors of the Madrid School of 
Mines to devote a class for the instruction of pupis in 
electricity as applied to mining and metallurgy. There 
seems, however, to be some difficulty as to the appoint- 
ment of a thoroughly qualified professor in this par- 
ticular branch of electro-technics. 


Reduction in the Price of Tabes and Fittings,— 
Joseph Aird, Tuba Works, Great Bridge, Staffordshire, 
and 46, Qaeen Victoria Street, E.C., gives notice that he 
has increased his discounts 5 per cent. gross upon gas, 
steam, galvanised, and water tubes and fittings. 


NEW COMPANIES REGISTERED. 


Elmore’s Austro-Hungarian Patent Copper Deposit 
ing Company, Limited,—Capital £200,000, in £2 
shares. Objects: To carry out an agreement entered 
into with the Elmore Foreign and Colonial Depositing 
Company, Limited,and Woodhouse and Rawson United, 
Limited. To carry on in Austria, Hungary, and else- 
where the business of manufacturers of and dealers in 
copper and other metals, and all metallic alloys or com- 
pounds of the same. To supply electricity in all 
branches, and to carry on the business of electricians, 


electrical contractors, electrical and mechanical engi- 


neers. Signatories (with 1 share each): G. Worrall, 29, 
Percy Road, Forest Gate; J. Mumford, 50, Trinity 
Square, Borough ; A. M. G. Carter, 40, Denning Road, 
Hampstead ; B. F. Howard, Beckenham ; H. Villars, 6, 
Penshurst Road, N.E.; A. W. Taylor, 53, Bloemfontein 
Avenue, Shepherd’s Bush ; and E. W. Clayton, South- 
fields, S.W. The signatories appoint the first directors, 
any shareholder being eligible ; remuneration £200 per 
annum each, with an additional £200 for the chairman 
and £100 for the vice-chairman, also 24 per cent. com- 
mission upon the net profits made from manufacturing 
and upon the revenue accruing from licensing or sub- 
licensing the company’s patents, and 1 per cent. upon 
the net profits made from sales of patents, licenses, or 
businesses. Registered 26th ult. by Ashurst, Morris 
and Co., 6, Old Jewry, H.C. 


Unsworth and Richmond, Limited.—Capital £20,000, 
in £10 shares. Objects: To take over the business of 
manufacturer of gas cooking and heating appliances 
carried on by Wm. Unsworth at Warrington. To carry 
on business as gas, electrical, and general engineers. 
Signatories (with 1 share each): *Wm. Mortimer, 
*Wm. Unsworth, *L. Voisey, W. D. Jeans, all of War- 
rington; EH. Richmond, Leicester; Wm. Atkins, Mat- 
lock; *K. W. T. Richmond, Southport. The signatories 
denoted by an asterisk are the first directors; qualifica- 
tion, 50 shares; the company in general meeting will 
appoint remuneration. Registered 26th ult. by Field, 
Roscoe & Co., 36, Lincoln’s Inn Fields. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Buenos Ayres Electric Light Company, Limited.— 
The annual return of this company, made up to the 
14th Jane, 1889, was filed on the 20th ult. The nominal 
capital is £100,000, divided into 9,986 shares of £10 
each and 70 founders’ shares of £2 each. At the date 
of the return the founders’ shares had been allotted, 
but no call had been made in respect thereof. 

The return for the present year is made up to the 
14th June, 1890, and was filed on 20th September. 
The only shares recorded as taken up are the 70 founders’ 
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shares, upon which no amount has been called or paid, 
so that the company continues without an actual paid 
up capital. 

MacMahon’s Electric Automatic Registering Com- 
pany, Limited.—At a meeting of this company, held 
on the 18th of August, an account was given as to the 
way in which the winding up of the company has been 
conducted, and its property disposed of. The notifica- 
tion of such meeting was filed on the 23rd ult. 


Exeter Electric Light Company, Limited.—An agree- 


ment of 9th September, filed 27th September, between - 


this company and the Brush Electrical Engineering 
Company, Limited, cites, that the latter company had 
agreed to sell and deliver to the Exeter Company, 
certain machinery and articles, and would accept 
payment of one-third of the price by an allotment 
of shares to the amount of one-third of the price. 
in the ordinary share capital of this company. 
Machinery and articles to the value of £2,160 have 
been supplied, and, in accordance with such arrange- 
ment, 72 fully paid shares of £10 each will form part of 
the purchase consideration. 


. Provincial Electric Light and Power Supply 
Limited.—The registered office of this company is at 
Westminster Chambers, 5, Victoria Street, West- 
minster. 


Stamford Hill, Tottenham and Edmonton Electric 
Light and Power Supply, Limited.—The registered 
office of this company is at Westminster Chambers, 5, 
Victoria Street, S.W. ; 


Camberwell and Islington Electric Light and Power 
Supply, Limited.—The registered office of this com- 
pany is situate at Westminster Chambers, 5, Victoria 
Street, S.W. 


Devonshire Electric Light and Power Supply, 
Limited.—The registered office of this company is 
situate at Westminster Chambers, 5, Victoria Street, 
S.W. 


Barry and Cardiff Electric Light and Power Supply, 
Limited,—The registered office of this company is 
situate at Westminster Chambers, 5, Victoria Street, 
Westminster. 


East Coast Electric Light and Power Supply, Limited, 
—The registered office is at Westminster Chambers, 5, 
Victoria Street, Westminster. 


Kidderminster Electric Light and Power Supply. 
Limited.—The registered office is situate at West- 
minster Chambers, 5, Victoria Street, Westminster. 


Maxim-Weston Electric Company, Limited (in 
Liquidation).—The registered office of this company is 
now situate at the Works, Boleyn Road, Kingsland 
Green, N.E. 


CITY NOTES, REPORTS, MEETINGS, &c. 


The Direct Spanish Telegraph Company, Limited. 


Sir James ANpERSON presided at the half-yearly meeting of 
shareholders held at Winchester House on Tuesday last, and, in 
presenting the directors’ report (printed in our last issue), and 
accounts for the half year, said: ‘he shareholders would remem- 
ber that at the last meeting he spoke of the approaching Tele- 
graphic Conference as having some new terrors tor the company, 
especially as regards its tariff of 43d. a word. The odd half-penny 
had in fact been taken away, and but for the good offices of the 
Post Office delegate, and the Spanish delegates, the company 
might have fared even worse. It seemed a small matter to cry 
over, but that half-penny with other small adjustments, repre- 
sented a sum of £3,500 a year. It required some confidence in 
order to feel sanguine that it would be recouped by an iucrease of 
traffic, still he thought that to a large extent it would be recouped. 
During the last three years the company’s traffic had been steadily 
increasing ; the commercial interests of Spain seemed to have 
taken a very promising start in the company’s interests. He 
spoke last year of the use of code language and the effect it had 
in reducing the tariffs of cable companies. Codes were so scientifi- 
cally arranged that whole circulars could be telegraphed in one or 
two words. He believed he spoke’ within bounds when he said 
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that the average of every word of code language was nearly ten 
ordinary words. Indeed, he had known some to express 24 and 25 
words of plain language. That seemed at one time to threaten a 
reduction in the company’s revenue, and in the length of messages 
at the rate of one word per message per annum. 'I'his year, how- 
ever, he was happy to tell them there bad been a slight increase 
in the length of messages. He was sorry to say that the company’s 
managers would not let him attribute it to causes connected with 
the ordinary conditions of commerce. They attributed it to other 
causes which he would not dwell upon. For the last two years the 
company’s earnings had been at about the same level, and if the 
traffic continued to increase, and code language remained un- 
changed, it would get along fairly well. Last year the company 
made a round £1,500 more money and carried one hundred and 
sixty thousand more words at a cost of £600 odd. This year it 
had carried two hundred thousand and odd words more, and had 
increased its revenue by £2,000 odd ata smaller outlay of £300 odd. 
Apparently it was on the right track. All its cables were in good 
order. On the other hand, they had to face the necessity for 
duplexing their cable at a costof nearly £800. For that andsome 
other reasons he advised them not to make use of the money. With 
a 6 per cent. dividend and an increase in the commercial revenue, 


* he thought the directors would not act prudently if they failed to 


keep before them the fact that the company had a debenture 
debt of £62,000, carrying interest at 6 per cent. It was not a 
sound position to be in, and therefore they ought to allow theic 
directors to devote any surplus to wiping off this debenture debt 
and duplexing their cable. They could then look forward to 1894, 
when the debentures fell due; and they might possibly be in a 
position to lay down an additional cable if the traffic continued t» 
increase. The £20,000 they had in reserve would not go very far 
towards the cost of a new cable. The directors were very anxious 
to have asum in hand for contingencies without trenching upon 
the reserve fund. If in 1894 these conditions—a sound property 
and an increasing traffic, with a 6 per cent. dividend—continued, 
he anticipated no difficulty in finding money amongst themselves 
to pay off their debenture debt. By that time their reserve 
would be £40,000 or with the cash in hand £50,000 ; and they 
would be able to say with confidence that the Direct Spanish was 
one of the soundest telegraph investments in London. 

Mr. Etlinger seconded the motion which was carried unani- 
mously. 

The Chairman also moved, seconded by Mr. Etlinger, ‘the 
declaration of a dividend of 10 per cent. per annum, less income 
tax on the preference shares, and of 6 per cent. per annum on the 
ordinary shares, free of income tax, both for the half-year ending 
30th June, 1890. The motion was carried unanimously. 

An extraordinary meeting was then held and the following 
special resolution was unanimously passed :—‘‘ That Article 71 of 
the Articles of Association of the company be and is hereby 
repealed and instead thereof the following be a regulation of the 
company.” 

“The directors shall receive as remuneration for their trouble 
in the execution of their office the sum of £600 per annum, or such 
other sum as the company in general meeting may from time to 
time determine, and such remuneration shall be apportioned by 
the directors among themselves in such manner as they shall 
from time to time think fit.” 

The proceedings then closed with a vote of thanks to the Chair- 
man and directors. 


Elmore’s Austro-Hungarian Patent Copper Deposit- 
ing Company, Limited.—The capital is £200,000, of which 75,000 
shares of £2 each are now offered for subscription at a premium 
of 103. per share, and 25,000 are accepted in part payment of the 
purchase money. This company has been formed to acquire the 
patents for the Empire of Austria-Hungary relating to the dis- 
vovery made by Messrs. Francis Edward Elmore and Alexandet 
Starley Elmore, for manufacturing copper articles direct from 
rough copper bars, with right to the Messrs. Elmore to use the 
said patents for certain special applications. The invention, it is 
claimed, does away with the processes of melting, rolling, forging, 
drawing &c., and the present costly and laborious methods of 
manufacturing. 


Anglo-American Telegraph Company, Limited.— 
The directors declare an interim dividend for the quarter ending 
30th September, 1890, of 15s. per cent. on the ordiuary stock, and 
£1 103. per cent. on the preferred stock, less income tax, payable 
on the lst November, to the stockholders registered on the books 
of the company on the 30th September, 1890. 


Eastern Telegraph Company, Limited.—The directors 
announce the usual 2s. 6d. interim dividend. 


Submarine Cables Trust.—The payment on the 15th 
inst. of the coupons due in April last is notified. 


TRAFFIC RECEIPTS. 


The Brazilian Submarine Telegraph Company, Limited, The traffic receipts for 
the week ending September 26th, were £4,970. 

The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending September 26th, after deducting the fifth of the gross receipts payable 
to the London Platino-Brazilian Telegraph Company, Limited, were £3,3°9. 


THE TELEGRAPHIC JOURNAL AND 


404 ELECTRICAL REVIEW. Ce 
SHARE LIST OF ELECTRICAL COMPANIES. 
Present Stock or Closing Closing Business done 
aera aay Suare. cseptember 35.) auneeean ere ele: use” 
£ Highest. | Lowest. 
250,000 | African Direct Telegraph, Ltd., 4 p. c. Deb. “Reade and to Bearer 100 98 —101 98 —101" 101° 1004 
1,549,160 | Anglo-American Telegraph, Limited , Stock 51 — 52 51 te 52 51 iF 
2,725,420 Do. do. 6p.c. Preferred . Stock 873— 88} 873— 885 883 873. 
2,725,420 Do. do. Deferred ... Stock 143— 154 143— 164 14g 145 
130,000 | Brazilian Submarine Telegraph, Limited ; 10° Tig 123 114— 12% 12 113 
99,000 Do. do. 5 p. c. Bonds.. 100 100 —102 100 —102 
75,000 Do.” do. 5p. c. 2nd Series, repayable June, 1996 | 100 103 —107 103 —107 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416.. 3 Iyw— 2 4 
63,416 Do. do. Preference, Nos. 1 to 63,416 2 1g— 1% 1j— 2 
$7,216,000 | Commercial Cable, Capital Stock $100 103 —105 102 —104 xd} 1034 es 
224,850 | Consolidated Telephone Construction and Maintenance, Ltd. 14/- a— Lu ao is 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20, 000 | Stock 5a— BF Sa, 5S 
16,900 | Cuba Telegraph, Limited ; 10 12,—, 124 1147 12% 113 
6,000 do. 10p.c. Preference 10. 17. 18 Li ee 
12,931 | Direct Spaniah Telegraph, Limited ? “(&A only paid) 5 Sc ecatllihe < peace =: 
6,090 Do. do. 10 p. c. Preference... bx te 5 we 180 9— 10 
60,710 | Direct United States Cable, Limited, 1877 20. 103— 103 10g— 103 1039; 102 
400,000 | Eastern Telegraph, Limited, Nos. 1 to 400,000 10 14 — 14} 14 — 14} 144 14 
70,000 Do. 6 p.c. Preference 10 15 — 153 15 — 153 
200,000 Do. 5p. c. Dehs. (1879 issue), repay. Aug., 1899 100 106 —109 106 —109 
1,200,000 Do. 4p. c. Mortgage Debenture Stock ... Stock | 104 —107 104 —107 
250,000 | Eastern Extension, Australasia and China Telegraph, Limited 10 143— 143 143— 143 143 143 
320,000 Do. 6 p. c. Debentures, repay. February, 1891 a 100 100 —102 100 —102 
446,100 Do.  5p.c. (Aus. Gov. Sub.),; Deb., 1900, red. ann. drgs. ... 1¢0. 103 —106 101 —104 1022 
12,500 Do. ‘5 p. c. Debentures, 1890, redeem. ann. drawings... 100 103: —106 101 —104 
367,900 | Eastern and South African Tel., Ltd., 5 p. c. Mort. Deb., 1900... 100 102 —105 101 —104 
45,000 | Electric Construction, Limited, Nos. 101 to 45,100 is 10 Ta—, 8+ §—82 73 . 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000... 5 AE csc mer S 
46,700 | Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000 2 6*— 62 Dis. OF 6% 53 
67.985 | § Hlmore’s Wire Manufacturing, Limited, Nos. 1 to 67,385 2 Pade) 23g 3 _UAlgs La 
% issued at 1 pm. all paid (£14 paid) 3 2 i - ES 
19,700 | Fowler-Waring Cables, Nos. 301 to 20,000 ... (£3 only paid) 5 24-3 35-4 e 
180,227 | Globe Telegraph and Trust, Limited aeibthis. os0 oheeet 10 8f— 9g 8§— 9% 925 813 
180,042 Do. do. 6 p. c. Preference 10 14$—. 15 148—. 15 143 fe) 
150,000 | Great Northern Tel. Company of Copenhagen ... 10 153— 16} 15;— 163 165 154 
40,900 Do. do. 5 p. c. Debs. (issue of 1881) 100 100 —103 100 —1038 101 ie 
250,009 Do. do. do. (issue of 1883) 100 104 —107 104. —107 
9,334 Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 10 114— 123 114— 123 
5,334 Do. 7p. c. Gimnulative Preference, Nos. 2,667 to 8,000 10 114— 124 114— 123 
41,600 | India-Rubber, Gutta-Percha and Telegraph Works, Limited ... 10 13. — 19 183— 193 19 18} 
200,000 Do. do. 43 p. c. Deb., 1896.. Lp 100 102 —104 100 —102 xd 
17,000 Indo-European Telegraph, Limited.. the 25 36 — 38 36 — 38 37 363 
38,348 | London Platino-Brazilian Telegraph, "Limited : 10 Ba ae 63— 73 
100,000 Do. do. do. 6 p. c. Debentures re 100 105 —108 105 —108 
49,900 | *Metropolitan Electric Supply, Limited, Nos. 6,101 to 50, 000 . 10 ae Meee re 9 
436,700 | National Telephone, Limited, Nos. 1 to 436,700. .. Sei Ba 5 AB 4g AX — 4% 424 4) 
15,000 Do. 6 p. c. Cum. Ist Preference... 10 i — 125 123— 12} 12,°5 
15.000 Do. 6 p. c. Cum. 2nd Preference (£8 only paid) 10 10 — 10} 10 — 103 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) 1 es ie greet 8 
9,000.| Reuter’s, Limited : 8 8— 8 8i— 8# 
209.750 |{ South of England Telephone, Ltd., “Ordinary, Nos. 1 to 2, 000, 1 re {He 
; 2 BOL to 3,500, 93,251 to 300,000 a 9 
20,000 Do. 6p.c. Cum. Pref., Nos. 1 to 20, 000 (£33 only paid) 5 ae i— 3 
3,381 | Submarine Cables Trust = ra Cert. 113. —117 113 —117 
78,949 | Swan United Electric Light, Limited (£34 only paid) 5 5g— 5} 5}—\ 54 5h wal 
37,350 | Telegraph Construction and Maintenance, Limited. a 12 43 — 45 43 — 45 4g 43} 
150,000 | ° Do. do. - do.  5p.c. Bonds, red. 1894 100 100 —102 100 —102 
55,000 | United River Plate Telephone, Limited .... 5 33— 4 3i— 4 
146,000 Do. do. 5ip.-Ce Debenture Stock.. Stock 90 — 94 90 — 94 
100,090 Do. do. 7 p. ce. Debs., Nos. 1 to 1 5000 100 ; ees cs ahs 
15,609 | West African Telegraph, Limited, Nos. 7,501 to 23,109 ... 10 9 — 10 9 — 10 
300,000 Do. do. do. 5 p. c. Debentures 100 99 —102 99 —102 995 99 
30,000 | West Coast of America Telegraph, Limited ‘ 10 44— 5 4i— 5 4% 43 
150,000 Do. do. do. 8 p. c. Debs, repay. 1902 100 103 —108 102 —107 1045 1024 
64,572 | Western and Brazilian Telegraph, Limited 15 11 — 113 114;— 114 lly 113 
26,986 Do. do. do. 5p.c. Cum. Preferred .. 1% feeb 6f— 7s 735 7 
26,986 Do. do. do. 5p. ec. Deferred . 7s 4¢— §4 ¢— 61 
200,000 Do. do. do. 6p.c. Debentures “A, ” '1910.. 100 103 —106 103 —106 
250,000 Do. 6p. c. Mort. Debs., series “ B” of ’80, red. Feb., 1910 100 | 101 —104 103. —1OG 
88,321 | West India and Panama Telegraph, Limited ‘ 10 ~33— 3h 3 — 3 3g 3 
34,563 Do. do. do. 6 p. c. Ist Preference 10 Sit} —o79 11lj— 12° Me te 1K 
4,669 Do. do. do, 6 p.c. 2nd Preference .. 10 14° — 15 14 — 15 14. 143 
1,336,000 | Western Union of U.S. Tel., 7 p. c. 1st Mort (Building) Bonds $1,000 | 122 —127 122 —127.° 
179,300 Do. do. 6p.c. Sterling Bonds ... 100° 99 —103 29 —103 
42,853 |*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42,953 (£2 only paid) 5° 1}— 1} i 3 155 


* Subject to Founders Shares. 


LATEST PROCURABLE Seer OF SECURITIES NOT OFFICIALLY QUOTED. 


Blackpool Electric Tramway Company, Limited, £10 (263 ny 74—7%.—Elmore Copper Depositing Priorities, 7 —73.—Elmore’s 
French Patent Copper Depositing shares of £2 (issued at 103. premium, 15s. paid), 1,°;—1,%;.—House-to-House Company (£5 paid), 
5 —5}.—International Okonite, Ordinary of £10 (£7 paid), 6§—73.—London Electric Supply Corporation, Ordinary (£5 paid) 
23—2%.—Manchester Edison and Swan Company, £9 (£1 paid) 11/- —13/-. 


Bank Ratz or Discomnt.—6 per cent. (25th September 1899). 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


OCTOBER 3, 1890.} 


THE ELECTRO-MAGNET.* 
By Prof. SILVANUS P. THOMPSON, D.Sc., B A., M.I.E.E. 


(Continued from page 376.) 


(C) Divided Bar Method.—This method, due to Dr. Hopkinson,+ 
is illustrated by fig. 17. 

The apparatus consists of a block of annealed wrought iron about 
18 inches long, 63 wide, 2 deep, out of the middle of which is cut 
out a rectangular space to receive the magnetising coils. 


“| 
c SECTION 


os n@a 


Fig. 17.—Horxinson’s Diviprep Bar Mrruop or MEASURING 
MaGnetic PERMEABILITY. 


The test samples of iron consist of two rods, each 12°65 milli- 
metres in diameter, turned carefully true, and slide in through 
holes bored in the ends of the iron blocks. These two rods meet 
in the middle, their ends being faced true so as to make a good 
contact. One of them is secured firmly, and the other has a 
handle fixed to it, by means of which it can be withdrawn. The 
two large magnetising coils do not meet, a space being left between 
them. Into this spave is introduced the little exploring coil, 
wound upon an ivory bobbin, through the eye of which passes the 
end of the movable rod. The exploring coil is connected, to the 
ballistic galvanometer, BG, and is attached to an India-rubber 
spring (not shown in the fig.), which, when the rod is suddenly 
pulled back, causes it to leap entirely out of the magnetic field. 
‘The exploring coil had 350 turns of fine wire ; the two magnetising 
coils had 2,008 effective turns. The magnetising current, gene- 
rated by a battery, B, of eight Grove cells, was regulated by a 
variable liquid resistance, R, and by a shunt resistance. <A 
reversing ‘switch and an ampéremeter, a, were included in the 
magnetising circuit. By means of this apparatus the sample rods 
to be experimented upon could be submitted to any magnetising 
forces, small or large, and the actual magnetic condition could be 
examined at any time by breaking the circuit and simultaneously 
withdrawing the movable rod. This apparatus, therefore, per- 
mitted the observation separately of a series of increasing (or 
decreasing) magnetisations without any intermediate reversals of 
the entire current. Thirty-five samples of various irons of known 
chemical composition were examined by Hopkinson, the two most 
important {for present purposes} b2ing an enrealed wrought iron 
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Kia. 18 —Curves oF MAGNETISATION OF IRON. 


and a grey cast iron, such as are used by Messrs. Mather and Platt 
in the construction of dynanio machines. Hopkinson embodied 
his results in curves, from which it is possible to construct, for 
purposes of reference, numerical tables of sufficient accuracy to 
serve for future calculations. The curves of these two samples of 
iron are reproduced in fig. 18, but with one simple modification. 


* Cantor Lecture. Delivered» before the Society of Arts, 
January 20th, 1890. 
f “ Phil. Trans,’’ 1885, p. 564. 


405 


British engineers who unfortunately are condemned by local 
circumstances to use inch measures instead of the international 
metric system, prefer to. have the magnetic facts also stated in 
terms of square inch units instead ot square centimetre units. 
This change has been made in fig. 18, and the symbols B,, and H,, 
are chosen to indicate the numbers of magnetic lines to the sqnare 
inch in iron and in air respectively. The permeability, or multi- 

lying power of the iron is the same, of course, in either measure. 
Ia Table IT. are given the corresponding data in sq'are inch 
measure; and in Table IIL. the data in square centimetre measure 
for the same specimens of iron. 


Taste I[.—(Square inch units.) 


Anvealed wrought iton. Grey east iron. 
Bur th simera Hy B,, I! H,, 
i 
| = } re ahd chanical fia 
30,000 | 4650 | 65 25,000 733 327 
40,000 2877.. | 10°3 30,000 756 39:7 
50,090 | 3031 | 16°5 40,000 pass. el 155 
60,000 | 2159 27°8 50,000 11+ | 439 
70,000 | 1921 36-4 60,000 74 807 
80,000 | 1409 | 56 8 70,000 40 1189 
90,000 907 | 99 2 = _ = 
100,000 | 408 245 — — — 
110,000 166 66k — — | a 
120,000 | 76 1581 — + ze 
130,000 | Sol OTS = 4 oe 
140,000 | 27 | 5185 — —_ = 


Taste III.—(Sqnare centimetre units.) 


Annesled wrowght iron; Grey cast-iren, 

B |. # H B ft H 
5,009 - |. 3000.5 1:66 4,000 | 800 | 5 
9,000» +} 12259 4, 5,000 500. - | 10 

10,000 | 2vU) 5 6,000 279 21:5 
11,000 1692 | 6°5 7,000 133 42 
12,000 1412 | 85 $,000- | 100 80 
13,000 1083") } 912 9, OJ 7 127 
14,000 | 823 | 17 10,000 53 183 
15,000 | 526 28°5 11,000 37 292 
16,000° ©)" 320 50 — — — 
LOO me lawl Olen [ee LO — -- — 
18,000 | 9) | 200 — — — 
19,000 | 5 | 850 = = = 
20,000 | 30 666 a — — 
| 


It will be noted that Hopkinson’s cucves are double, tue beiag 
one curve for the ascending magnetisations, and a separate one, a 
little above the former, for descending magnetisations. This is a 
point of a little importance in designing electro-magnets. Iron, and 
particularly hard sorts of iron, and steel, after having been subjected 
to a high degree of magnetising force, are subsequently to a lesser 
magnetising force found to retain a higher degree of magnetisa- 
tion than if the lower magnetising force had been simply applied. 
For example, reference to fig. 18 shows that the wrought iron, 
where subjected to a magnetising force gradually rising from zero 
to H,, = 200, exhibits a magnetisation of B,, = 95,000; but after 
H,, na3 been carried up to over 1,000, and then reduced again to 
2uU, B,, does not come down again to 95,000, but only to 98,000. 
Any sample of iron which showed great retentive qualities, or in 
which the descending curve differs widely from the ascending 
curve, would be unsuitable for constructing electro-mignets, for 
it is important that there should be as little residual mvwzaetism 
as possible in the cores. It will be noted that the curves for cast 
iron show more of this residual effect than do those for wrought 
iron. The numerical data in Tables II. and III. are means 
between the ascending and descending values. 

A3 an example of the use of the tables, we may take the follow- 
ing :—How strong must the magnetising forca be in order to 
produce in wrought iron a magnetisation of 110,000 lines to the 
square inch? Reference to Table IL., or to fig. 18, shows that a 
magnetising field of 664 will be required, and that at this stage of 
the magnetisation the permeability of the ironis only 166. As 
there are 6:45 square centimetres to the square inch, 110,000 lines 
to the square inch correspond very nearly to 17,000 lines to the 
ioe centimetre; and }{, = 664 corresponds very nearly to 

= 100. 


Traction METHODS. 


Another group of methods of measuring permeability is based 
upon the law of magnetic traction. Of these there are several 
varieties. 

(D) Divided Ring Method:—Mr. Shelford Bidwell has kindly lent 
me the apparatus with which he carried out this method. It con- 
sists of a ring of very soft charcoal iron rod 6:4 millimetres in 
thickness, the external diameter being 8 centimetres, sawn into 
two half rings, and then each half carefully wound over with an 
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exciting coil of insulated copper wire of 1,929 convolutions in 
total. The two halves fit neatly together ; and in this position it 
constitutes practically a continuous ring. When an exciting cur- 
rent is passed round the coils both halves become magnetised and 
attract one another. The force required to pull them asunder is 
then measured. According to the law of traction, which will 
occupy us in the second lecture, the tractive force (over a given 
area of contact) is proportional to the square of the number of 
magnetic lines that pass from one surface to the other through 
the contact joint. Hence the force of traction may be used to 
determine B ; and on calculating H as before, we can determine 
the permeability. The following ‘l'able IV. gives a summary of 
Mr. Bidwell’s results. 

(E) Divided Rod Method.—In this method, also used by Mr. 
Bidwell, an iron rod hooked at both ends was divided across the 
middle, and placed within a vertical surrounding magnetising 
coil. One hook was hung up to an overhead support; to the 
lower hook was hung a scale-pan. Currents of gradually- 
increasing strength were sent around the magnetising coil from 
a battery of cells, and note was taken of the greatest weight which 


TaBLe IV.—(Square centimetre measure.) 


Scft charcoal iron. 


Jess eee =| 
| 
| B ey | H | 
| | 

7,390 18991 3:9 | 
11,550 1121-4 | 10:3. ii 
15,460 386-4 40 | 
17,330 150-7 | 115 | 
18,470 688 | 208 | 
19,330 fetes 44 427 | 
19,820 339 | 585 | 

| | 


could in each case be placed in the scale-pan without tearing 
asunder the ends of the rods. 

(F) Permeameter Method.—This is a method which I have my- 
self devised for the purpose of testing specimens of iron. It is 
essentially a workshop method, as distinguished from a laboratory 
method. It requires no ballistic galvanometer, and the iron does 
not need to be forged into a ring or wound with a coil. For 
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Fig. 19.—THEr PERMEAMETER. 


carrying it out a simple instrument is needed, which I venture to 
denominate as a permeameter. Outwardly, it has a general re- 
semblance to Dr. Hopkinson’s apparatus, and consists, as you see 
(fig. 19), of a rectangular piece of soft wrought-iron, slotted out to 
receive a magnetising coil, down the axis of which passes a brass 
tube. The block is 12 inches long, 6} inches wide, and 3 inches 
in thickness. At one end the block is bored to receive the sample 
of iron that is to be tested. This consists simply of a thin rod 
about a foot long, one end of which must be carefully surfaced up. 
When it is placed inside the magnetising coil, and the exciting 
current is turned on, the rod sticks tightly at its lower end to the 
surface of the iron block; and the force required ty detach it (or, 
rather, the square root of that force) is a measure of the permea- 
tion of the magnetic lines through its end-face. In the first 
permeameter which I constructed the magnetising coil is 13:64 
centimetres in length, and has 271 turns of wire. One ampére of 
exciting current consequently produces a magnetising force of 
H = 34. The wire is thick enough to carry 30 ampéres, so that 
itis easy to 1each a magnetising force of 1,000. The current Inow 
turn on is 25 ampéres. The two rods here are of “charcoal iron” 


and “best iron” respectively; they are of quarter-inch square 
stuff. Here is a spring balance graduated carefully and provided 
with an automatic catch so that its index stops at the highest 
reading. The tractive force of the charcoal iron is about 12+ ]bs., 
while that of the “ best” iron is only 74 lbs. B is about 19,000 in 
the charcoal iron, and H being 850, » is about 223. The law of 
traction which I use in calculating B will occupy-us much in the 
next lecture, but meantime I content myself in stating it here for 
nse with the permeameter. The formula for calculating B when 
the core is thus detached by a pullof P pounds, the area of contact 
being a square inches, is as follows :— 


B= 1317 x / peat H. 


I may add that the instrument, in its fiaal form, is manufactured 
from my designs by Messrs Nalder Bros., the well-known makers 
of so many electrical instrtments. 


CURVES OF MAGNETISATION AND PERMEABILITY. 


In reviewing the results obtained, it will be noted that the 
curves of magnetisation all possess the same general features, 
all tending toward a practical maximum, which, however, 
is different for different materials. Joule expressed the opinion 
that “no force of current could give an attraction equal to 
200 Ibs. per square inch,” the greatest he actually attained 
being only 175 lbs. per square inch. Rowland was of 
opinion that the limit was about 177 lbs. per square inch 
for an ordinary good quality of -iron, even with infinitely great 
exciting power. ‘This would correspond roughly to a limiting 
value of B of about 17,500 lines to the square centimetre. This 
value has, however, been often surpassed. Bidwell obtained 
19,820, or possibly a trifle more, as in Bidwell’s calculation the 
value of }{ has been needlessly discounted. Hopkinson gives 
18,250 for wrought iron, and 19,840 for mild Withworth steel. 
Kapp gives 16,740 for wrought iron, 20,460 for charcoal iron in 
sheet, and 23,250 for charcoal iron in wire. Bosanquet found the 
highest value in the middle bit of a long bar to run up in one 
specimen to 21,428, in another to 29,388, in a third to 27,688. 
Ewing, working with extraordinary magnetic power, forced up the 
value of B in Lowmoor iron to 31,560 (when p came down to 8), 
and subsequently to 45,350. This last figure corresponds to a 
traction exceeding 1,000 lbs. to the square inch. 

Cast iron falls far below these figures. Hopkinson, using a 
magnetising force of 240, found the values of B tobe 10,783 in 
grey cast iron, 12,408 in malleable cast iron, and 10,546 in mottled 
cast iron. Ewing, with a magnetising force nearly fifty times as 
great, forced up the value of B in cast iron to 31,760. Mitis 
metal, which is a sort of cast wrought iron, being a wrought iron 
rendered fluid by addition of a small percentage of aluminium, is, 
as I have found, more magnetisable than cast. iron, and not far 
inferior to wrought iron. It should form an excellent material for 
the cores of electro-magnets for many purposes where a cheap 
manufacture is wanted. : 


Fig. 20.—Curves or PERMEABILITY. 


A very useful alternative mode of studying the results obtained 
by experiment is to construct curves, such as those of fig. 20, in 
which the values of the permeability are plotted out vertically in 
correspondence with the values of °B plotted horizontally. It 
will be noticed that in the case of Hopkinson’s specimen of 
annealed wrought iron, between the points where B = 7,000 and 
B = 16,000, the mean values of yp lie almost on a straight line, 
and might be approximately calculated from the equation :— 


= (17,000 — B) + 3°5. 


Tue LAw oF THE ELEectTRo-MAGNET. 


Many attempts have been made, by Miiller, Lamont, Frélich, 
and others to discover a simple algebraic formula whereby to 
express the relation between the magnetising force and the mag- 
netism produced in the electro-magnet. ‘According to Miiller, 
these are related to one another in the same proportions as the 
natural tangent is related to the arc which it subtends. The 
formule of Lamont and F:élich, which are more nearly in keeping 
with the facts, are based upon the assumption of a relation between 
the permeability and the degree of magnetisation present. Suppose 
we assume the approximation stated above, that the permeability 
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is proportional to the difference between B and some higher limit- 
ing value (17,000 for wrought iron, 7,000 for castiron). If this 
higher value is called 8 we may write 


3 Ae 


L aera | 
I a 


where a is a constant that varies with the quality of the iron or 
steel 


Now B=pzH:; 
giving by substitution and an easy transformation.— 
H 
Bian Bese H’ 


which is one form of Froélich’s well-known formula. The constant, 
a, stands for the “‘ diacritical” value of the magnetising force, or 
that value which will bring up B to half the assumed limiting or 
“satural”’ value. 

All such formule, however convenient, are insufficient, inasmuch 
as they fail to take into account the properties of the entire mag- 
netic circuit. 

(To be continued.) 


EDINBURGH EXHIBITION. 


(Continued from page 205.) 


No. 29.—WMessrs. Laurence, Scott & Co., Limited, of 
Norwich, show on the stand of their agents for 
Scotland (Messrs. Norman & Son, Limited, Glasgow) 
among other things, one of their “D7” dynamos 
driven by a long stroke engine by Messrs. Ransomes, 
Sims & Jefferies, of Ipswich. In this dynamo the 
magnets are of the “Kapp” type, made of specially 
soft cast iron, and the machine has three very long 
bearings. The magnets are very massive and the 
whole thing makes a perfectly rigid combination. 
The armature is built up on the system which Messrs. 
Laurence, Scott & Co., Limited, have used successfully 
for several years ; it is a drum armature, and the plates 
are stamped with hexagonal holes placed, together 
with the insulating material between them, on a tem- 
porary hexagon mandril which, being removed, the 
hexagon spindle is driven into them very tightly 
with strips of vulcanised fibre to insulate the. plates 
from the spindle. A section of this type of armature is 
shown with magnets of the ‘“ Manchester ” type, from 
which it can be seen that the conductor is wound in 
deep and narrow slots milled into the plates. 

The output of the machine is 110 volts, 140 ampéres, 
at 1,160 revolutions per minute. There are 70 sections 
in the commutator, and 70 turns of conductor on the 
armature, so that there is only one turn of conductor 
per section. The armature core is nearly square in 
longitudinal section, being 7+ inches in diameter and 
75 inches long. The conductor on the armature con- 
sists of two parallels of -12 inch round wire braided, 
the resistance of the armature when hot, being ‘024 
ohms. The shunt winding consists of 147 lbs. No. 17 
wire, and the series of 73 lbs. No. 6 wire, in four 
parallels, there being 8,560 ampére turns in the shunt 
and 5,520 in the series, total number of ampére turns, 
14,080. The watts lost in the field magnets are 408; 
the total electrical efficiency of the machine, 94°6 per 
cent. The total weight of conductor on the armature, 
including commutator connections, is only 21 l|bs., 
being 733 watts per pound of copper. 

There is also shown a ship-lighting plant by the 
same firm. The armature of the dynamo is of the 
same type as that of the belt-driven one described 
above. This construction of armature is specially 
applicable to these slow speed direct-driven machines, 
in which the strains between the shaft and the arma- 
ture conductor are so much greater and more trying. 
than in an ordinary belt-driven machine. The output 
of the dynamo is 60 volts, 75 ampéres, at the sluw 
speed of 260 revolutions per minute. Messrs. Laurence, 
Scott & Co. always test these ship lighters before 
leaving their works for 6 hours at “load and-a-half,” 
and for 12 hours at full load. The engine is by 


Messrs. Sabberton .Bros., of Norwich. The crank is 
of forged steel, slotted and fitted with balance weights ; 
the connecting rod is also of forged steel. All the 
bearings and wearing surfaces. are very large and 
fitted with suitable lubricating arrangements to enable 
it to run coutinuously at a high speed. The cylinders 
are 6 inches diameter and 6 inches stroke, and the 
engine will run well up to 400 revolutions per 
minute. 


TELEPHONE CABLES. 


Up to the year 1889, nearly every telephone company 
in the United States employed a different type of 
cable. These types differed not only in construction, 
number of conductors, methods of insulating and pro- 
tecting, conduit systems, &c., but they also showed the 
widest variations in their insulation resistances. To 
remedy this inconvenience and to determine upon 
some uniform type of cable and a standard resistance, 
a conference was assembled in May 1889, in New York, 
at the invitation of the American Telephone and Tele- 
graph Company (the Long Distance Telephone Com- 
pany), an association which has generally taken the 
lead in all technical questions pertaining to telephony. 
The decisions arrived at by the conference were as 
follows :— 

The cables should be composed of 50 double wires. 
The wires to be 1:025 mm. diameter of copper, the con- 
ductivity to be not less than 98 per cent. pure copper. 
Each wire should be covered with a double coating of 
braided cotton. The wires should be laid up in layers ; 
in cables of 50 double wires the centre layer to be of 
three double wires, the next of 9, the next cf 16 and 
the outside layer of 23 double wires. Hach layer to be 
laid up in an opposite direction to the preceding: one. 

The cable thus formed should be placed in a pipe 
made of 97 per cent. lead and 3 per cent. tin. ‘nis 
mixture of tin with lead was adopted in order to pre- 
serve the latter from the injurious action of creosote. 
The vacant space in the pipe should then be filled with 
some insulating compound. The inductive capacity of 
each wire, after laying down, should not exceed 0:18 
microfarads, and the insulation resistance should not 
be less than 100 megohms per mile. The pipes should 
be protected by a coating of asphalt, with an external 
covering of two layers of fibrous material, impregnated 


‘with some preservative compound, and laid on in oppo- 


site directions. 

In the Patterson type of what was called the “ con- 
ference cable,” the insulating compound run into the 
pipe was paraffine impregnated with carbolic acid, and 
the external covering was of cotton tape. In the 
Faraday type of the same cable, pyroligneous oil was 
used as an insulator, and the cable was covered 
externally with jute impregnated with asphalt. 

The price of the “conference cable” of 100 wires, 
was 70 cents per foot in New York, and the laying in 
conduits, in the same town, cost from 5 to 75 cents the 
foot-run. 

At the time the conference was assembled, experi- 
ments were being carried out by the Norwich Insulated 
Wire Company, with Manilla paper as a covering for 
the wires instead of cotton. It was claimed that a 
diminution of 30 per cent. in the inductive capacity 
was obtained by the employment of the paper, and that 
it was of a far less hygroscopic nature than cotton. The 
price was stated to be about the same as that of the 
‘conference cable.” The conference came to the con- 
clusion that these experiments deserved every atten- 
tion, since the question of inductive capacity formed so 
important an element in the working of telephone cables 
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THE ELECTRIC LIGHTING OF TEPLITZ. 


[FROM A CORRESPONDENT. | 


AS I recently informed you, the authorities of the 
Bohemian watering place have resolved not to renew 
the gas agreement which expires in August next, but 
to erect large municipal electric works. The official 
report of the committee for considering this project, 
contains on the one hand many interesting data on 
the comparative cost of electric lighting and of gas, and 
on the other hand communications and revelations 
which throw a very peculiar light upon the endeavours 
of gas companies to maintain their former position 
under all circumstances, and without any regard to the 
means employed. 

I will, in the first place, give the proposals of the 
“Department of Works,” which explain the estimates 
of comparative cost, in consequence of which the 
erection of the municipal electrical works was resolved 
on. They are as follows :— 

According to the present and the probable circum 
stances of the town, the following data may be laid 
down :— 

The renewal of the agreement for carrying out the 
lighting of the public streets and places with coal gas 
would in round numbers come to about 11,000 florins 
yearly. The lighting of the municipal buildings for- 
merly named* would require annually 1,950 florins, and 
private consumers would have to pay for the hourly 
service of a gas flame at 12 normal candles 2°88 
kreuzers. 

If the present public lighting is increased by 60 
Wenham lamps, the town would have to pay, in addi- 
tion to the above-named 11,000 florins, and besides the 
first cost of procuring and installing the lamps (5,175 
florins), 2,500 florins annually. 

If the public lighting of the town were carried out 
with the electric light according to the proposal of the 
Teplitz-Schénan Gas Company (July 9th, 1890), ze., 
with 484 glow lamps at 16 normal candles, and with 
four arc lamps at 10 amperes, the cost would run up to 
18,594 florins 30 kreuzers.. The light would then be 
stronger than it isat present by 33rd per cent. Private 
consumers, according as their consumption falls below 
4,500 glow lights, above 4,500 or above 7,000 glow 
lights, would have to pay for the burning-hour of a 16- 
candle glow lamp, respectively, 31, 24 or 2 kreuzers, 
besides a fundamental tax of 5 florins for each glow 
lamp. 

To the cost of the electric lighting of the municipal 
buildings in certain streets would be also added the 
same tax of 5 florins per glow lamp. The water for the 


central station would (within certain limits) have to be 


furnished gratuitously by the municipality. 

If a combined lighting were introduced according to 
the offer of the gas-company, under date July 29th, 
1890, z.¢e., 30 are lamps at 10 ampéres, in addition to the 
lights included in the proposals of July 9th, the outlay 
would amount to 21,500 florins yearly. 

If the proposals of the management of Prince 
Olary’s estates (May 15th, 1890), were accepted, #.¢., to 
light up the streets and squares with 16-candle lamps, 
equal in number (484) to the present 12-candle gas 
flames, or an increase of the light by one-third the 
yearly expenditure, would reach 19,078 florins 30 
kreuzers. 

Private consumers would then have to pay for the 
burning hour of a 16 normal candle glow lamp, 33, 24, 
or 2 kreuzers in addition to the fundamental tax of 6 
kreuzers per glow light. 

If, lastly, the municipality erects an electric central 
station for 5,000 glow lamps at 16 normal candles, and 
keeps this installation in its own hands, the electric 
lighting of the public streets and places 5} times more 
powerfully than at present, would come to 12,000 florins 
yearly, and that of the public buildings and: theatres, 


* Not in the present report, 


with a light increased by 4rd, would come to 2,000 


florins. 

If application is made by private consumers for 3,000 
glow lamps, there will be a clear profit of 12,000 florins 
yearly, or the cost of the public lighting will be com- 
pensated. 

In addition, the municipality would be in a position 
to supply the inhabitants of Teplitz with electric cur- 
rent of a 16 normal candle glow lamp for 2 kreuzers per 
hour burning, 7.e., taking the strength of the light into 
account, for 50 per cent. cheaper than the previous gas 
light. The very cheap fundamental tax—3 florins per 
glow lamp, as against 5 and 6 florins of the two pro- 
posals—would make little difference. Thus, ¢.g., a gas 
flame at 16 normal candles, calculated as burning 1,900 
hours yearly, would come to 38 florins 40 kreuzers ; if 
burning 450 hours, to 17 florins 28 kreuzers, whilst a 
glow light at 16 normal candles, in the first case, would 
cost only 23 florins, and in the second, only 12 florins, 
which shows an economy of 15 florins 40 kreuzers in 
the first case, and of 5 florins 28 kreuzers in the second 
case. 

Considering the economical and financial conditions, 
and remembering how dangerous it would be for the 
town under present conditions to bind itself by an 
agreement extending for tens of years, and how in- 
jurious such a renewed agreement would be to the com- 
munity who desire the cheap supply of a light on a 
level with the advances of the present day, the Depart- 
ment proposes that. 

The representatives of the town should resolve ;— 

1. The municipality of Teplitz makes use of the 
right secured to it under Section 6 /. of the gas agree- 
ment of October 12th, 1860, not further to renew the 
contract entered into with the Teplitz-Schénan Gas 
Company. 

2 (a). The municipality of Teplitz erects an electric 
central station of the provisional capacity of 5,000 glow 
lamps of 16 normal candles (burning simultaneously), 
for lighting up the public streets and places and the 
municipal buildings, including the theatre, and for 
supplying electric current to private consumers. 

(0). That a credit of 300,000 florins be granted for 
this purpose. 

(c). That the Finance Committee is authorised tomake 
proper arrangements for procuring this sum. 

(d). The construction of this central installation is 
entrusted to the mayor, in conjunction with the com- 
mittee of works, just as was the case in the construc- 
tion of the town waterworks, 

3. All the proposals for renewing the gas agreement, 
or for introducing any other kind of lighting, made by 
the gas company, or by the inspection of Prince Olary’s 
estates, are declined with thanks. 

4, The Mayor is requested to negotiate with the 
Teplitz-Schénan Gas Company, and to ascertain if, and 
on what conditions, they are disposed to prolong their 
agreement for five months, that is, to the end of the 
year 1891. 

The report mentions, further, that the gas company 
seeks on the one hand to deny the right of the town to 
break off the agreement, and on the other hand it 
claims for itself the exclusive right .to use the muni- 
cipal territory for laying down light conductors of 
whatever kind (therefore including electric light leads). 

As regards the latter question, it must be pointed out 
that in the year 1858 the town made an agreement with 
the gas company, and conceded to the latter the exclu- 
sive right of laying down the mains and branch pipes 
required for lighting the streets, public and private 
buildings, in the squares, streets and lanes of the terri- 
tory of the town of Teplitz. 

The sectior. concerned makes mention simply of 
main and bye-pipes, and not expressly of gas pipes. 
But the object of the entire agreement is simply gas 
lighting, to which all the mutual rights and duties are 
referred. In particular the word pipes refers formally 
to gas conductions which are laid as pipes. Still, the 
gas company now seeks to extend the exclusive right, 
granted in the year 1858, to electric leads, regardless of 
the fact that such leads are not pipes, and that it cons 
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sequently can raise no claim to them, even in the 
simple sense of the words. 

The former question raised is still more interesting, 
7.é., that as to the right of setting aside the agreement 
for public lighting. This question turns upon section 
b of section 6 of the agreement, which runs as follows :— 

“The municipality shall, however, at any time have 
the option, after the expiry of the first 20 years, to 
arrange for its own lighting, and on other illuminating 
material, if it considers that such will be cheaper, and, 
therefore, entirely to renounce this agreement after the 
lapse of the first 20 years.” 

Hence it appears that the town has the right at any 
time after the lapse of the first 20 years to withdraw 
from the agreement. The gas company has, indeed, 
already recognised this right in a proposal handed in 
on November 30th, 1889, for lighting the streets of 
Teplitz from August Ist, 1891, to July 31st, 1901. In 
this document we read :— 

“In considering our present proposal, we beg to 
point out that according to section 6 f (quoted above) 
of the agreement, extending to the year 1911, the 
municipality is, indeed, entitled from August 1st, 1891, 
to undertake its own lighting with another illuminating 
material; but, in this case, it cannot be demanded that 
the gas company should undertake the gas lighting for 
the other streets at the previous price of 20 florins 
yearly per burner.” 

Nevertheless, the gas company, now threatened with 
the competition of a municipal electrical works, ven- 
tures on the impossible interpretation that the town 
Teplitz had the right of withdrawing from the agree- 
ment only after the first 20 years, but has lost this right, 
as it has not put it in force after the first 20 years. In 
other words, that it could have enforced this right only 
at the immeasurable moment of the lapse of the first 
20 years. 

It may be taken for granted that gas companies can- 
not carry the day by dint of such ultra-pettifogging 
constructions. It was certainly superfluous to combat 
and to refute the pretensions of the Teplitz Gas Com- 
pany in a pamphlet of 18 pages; but it is instructive 
to see what we may expect on the part of gas companies, 
and how cautious town councils should be in drawing 
up agreements concerning lighting. 


CORRESPONDENCE. 


The Bremen Electric Tramway. 


We have read on page 319 of the REVIEW of Sep- 
tember 19ch, an editorial note to the effect that we have 
experienced a rebuff on the part of the Bremen Town 
Council, and that the tramway has worked unsatis- 
factorily. 

Wherever you obtained this information, it is abso- 
lutely incorrect, and is exactly what was said by the 
Elektro-Technischen Anzeiger, of Berlin, in their publi- 
cation of September 4th. 

Aside from the letter of correction which we imme- 
diately addressed to the Berlin journal, the Bremen 
Tramway Company, for whom we have made the 
electrical equipment in question, wrote as follows :— 


“To the Editor of the Hlektro-Technischen Anzeiger, 
“ Berlin. 


“In No. 71 of your esteemed journal, there is an 
article as follows :— 

“ «The request of the Thomson-Houston Company to 
erect an electric railway in Bremen was refused, 
because the trial plant did not satisfy the conditions 
during the Exhibition.’ 

“ The undersigned Share Company, which has the 
concession for the line Bérse to Biirgerpark (Exhibi- 
tion), which road was installed by the Thomson- 
Houston International Electric Company, is directly 
interested that the shareholders be not led to believe 


the untrue statements contained in this article, to the — 


effect that this plant is a failure; further, that the 
public be not deterred, by mistaken or false statements 
in this article from using this electric road. 

“We therefore request you, on the basis of Sec. 11 
of the Press Law, to insert in your esteemed paper the 
following corrections :— 

“1. It cannot be said that the demand of the 
Thomson-Houston Company was refused, because the 
Tramway Company has the allowance for electric 
running at present during the time of the Exhibition, 
and up to date the Thomson-Houston Company have 
never asked the municipality in question for permis- 
sion to continue running this road. 

“2. It is further stated in your article :— 

“ « A specially objectionable feature is the unbearable 
rattling noise, and the strong sparking between wheels 
and rails.’ 

*“ The statement as to the unbearable rattling noise, is 
only an invention of the writer of the article, and the 
sparking is not stronger than with any electric road 
when the rails are not free from sand. The sparking 
is even considered to be minimum by all experts, and 
this electric road is so much liked by the public that 
they decidedly prefer the electric cars to the horse 
cars, notwithstanding the somewhat higher fare. 

‘* The article mentions the whole plant as defective, 
but, as a matter of fact, during the now nearly three 
months’ operation, not the slightest disturbance has 
happened which could be referred to the T,.H.I.E. Co. 
The substantial, simple and practical manner in which 
all the details are carried out, deserves our entire appro- 
bation. The whole installation is an excellent one, 
and finds great favour with all experts, as well as with 
the public. 

“We give you this detailed explanation in order to 
prevent the misleading of the public by the article in 
your much read paper, and are convinced that you will 
correct such untrue statements made in the article in 
question. 


“ (Signed) 
‘“ BREMER PFERDEBAHN-GESELLSCHAFT.” 


The facts of the case are that the road has been 
running continuously ever since June 23rd, and during 
that time the five motor cars, with occasional tow-cars, 
have carried over 453,491 paying passengers, not count- 
ing other passengers whose tickets, paid for on other 
divisions of the line, have entitled them to continue 
the trip over the electric line, and not including those 
having season tickets or free cards. 

There have been no interruptions to the service due 
to electrical causes. 

Inasmuch as the Society of Engineers and Architects 
of Germany, after their general meeting in Hamburg, 
also visited the Bremen Exhibition in great numbers, 
and inasmuch as Bremen has been the seat of the 
annual meeting this year for the Physical Society of 
Germany, and the Exhibition itself being one of great 
merit, especially as to engineering details, has attracted 
many eminent technical men of. North Europe, 
especially many practical street railway men, there 
has been ample opportunity for criticism and free 
expression of opinion regarding the tramway there, 
but in all the conversations that we have had with 
such judges, and all the notices that we have seen in 
the German press, adverse criticism has been lacking. 


Thomson-Houston International Electric Co. 
Louis J. MaaeEnr. 


September 26th, 1890. 


Electricity vy. lias. 


I have read with great interest the article in last 
week’s ELECTRICAL REVIEW re “ The Relative Cost of 
Gas and Electricity in Cotton Mills,” and which, no 
doubt, many of your subscribers have also read ; but 
do you not think that this is far from what the average 
maintenance would be? It strikes me that it is much 
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too low. Take, for instance, coal. Where outside of 
Lancashire would you be able to get coal at 5s. per ton 
average for 6 years ? This is, in my opinion, extremely 
low and somewhat misleading. I also observe that the 
power is put down at £150, or £5 per H.P. I presume 
this is the engine alone, if 80 what is the boiler worth, 
and what is the depreciation thereon. I should also 
suggest that something should be taken from the engi- 
neer’s account and put to the maintenance account, as I 
fail to see that the management of an installation of 
this size should cost practically nothing. Surely the 
time putting new lamps on alone should make a slight 
difference. 
A. Handley. 


September 22nd, 1890. 


Tesla’s New Alternating Motors. 


The following communication, which Mr. Tesla has 
sent to the New York. Electrical Engineer, he desires 
should also appear in the REVIEW :— 

I hope you will allow me the privilege to say in the 
columns of your esteemed journal a few words in re- 
gard to an article which appeared in Industries of 
August 22nd, to which my attention has been called. 
In this article an attempt is made to criticise some of 
my inventions, notably those which you have described 
in your issue of August 22nd, 1890. 

The writer begins by stating: ‘The motor depends 
on a shifting of the poles under certain conditions, a 
principle which has been already * employed by Mr. 
A. Wright in his alternating current meter.” This is 
no surprise to me. It would rather have surprised me 
to learn that Mr. Wright has not yet employed the 
principle in his meter, considering what, before its 
appearance, was known of my work on motors, and 
more particularly of that of Schallenberger on meters. 
It has cost me years of thought to arrive at certain re- 
sults, by many believed unattainable, for which there 
are now numerous claimants, and the number of these 
is rapidly increasing, like that of the colonels in the 
South after the war. } 

The writer then good-natured]y explains the theory 
of action of the motive device in Wright’s meter, which 
has greatly benefited me, for it is so long ago since I 
havearrived at this and similar theories that I had almost 
forgotten it. He then says: ‘‘Mr. Tesla has worked 
out some more or less complicated motors on this 
principle, but the curious point is that he has completely 
misunderstood the theory of the phenomena, and has 
got hold of the old fallacy of screening.” This may be 
curious, but how much more curious it is to find that 
the writer in Industries has completely misunderstood 
everything himself. I like nothing better than just 
criticism of my work, even if it be severe, but when 
the critic assumes a certain “1’état c’est moi” air of 
unquestioned competency I want him to know what he 
is writing about. How little the writer in Industries 
seems to know about the matter is painfully apparent 
when he connects the phenomenon in Wright’s meter 
with the subject he has under consideration. His 
further remark, “ He (Mr. Tesla) winds his secondary 
of iron instead of copper and thinks the effect is pro- 
duced magnetically,” is illustrative of the care with 
which he has perused the description of the devices 
contained in the issue of the Llectrical Engineer above 
referred to. 

I take a motor having, say, eight poles, and wrap the 
exciting coils of four alternate cores with fine insulated 
iron wire. When the current is started in these coils 
it encounters the effect of the closed magnetic circuitand 
is retarded. The magnetic lines set up at the start 
close to the iron wire around the coils, and no free 
poles appear at first at the ends of the four cores. As 
the current rises in the coils more lines are set up, 
which crowd more and more in the fine iron wire until 
finally the same becomes saturated, or nearly so, when 


* All italics are mine. 


attorney. 


the shielding action of the iron wire ceases, and free 
poles appear at the ends of the four protected cores. 
The effect of the iron wire, as will be seen, is two-fold. 
First, it retards the energising current ; and, second, it 
delays the appearance of the free poles. To producea 
still greater difference of phase in the magnetisation of 
the protected and unprotected cores, I connect the iron 
wire surrounding the coils of the former in series with 
the coils of the latter, in which case, of course, the iron 
wire is preferably wound or connected differentially, 
after the fashion of the resistance coils in a bridge, so 
as to have no appreciable self-induction. In other cases 
I obtain the desired retardation in the appearance of 
the free poles on one set of cores by a magnetic shunt, 
which produces a greater retardation of the current and 
takes up at the start a certain number of the lines set 
up, but becomes saturated when the current in the ex- 
citing coils reaches a predetermined strength. 

In thé transformer the same principle of shielding is 
utilised. A primary conductor is surrounded with a 
fine layer of laminated iron, consisting of fine iron 
wire or plates properly insulated and interrupted. As 
long as the current in the primary conductor is so small 
that the iron enclosure can carry all the lines of force 
set up by the current there is very little action exerted 
upon a secondary conductor placed in vicinity to the 
first ; but just as soon as the iron enclosure becomes 


. saturated, or nearly so, it loses the virtue of protecting 


the secondary, and the inducing action of the primary 
practically begins. What, may I ask, has all this to do 
with the “old fallacy of screening ?” 

With certain objects in view—the enumeration of 
which would lead me too far—an arrangement was 
shown in the LHlectrical Hngineer, about which the 
writer of Industries says :—* A ring of laminated iron 
is wound with a secondary. It is then encased in iron 
laminated in the wrong direction, and the primary is 
wound outside of this. The layer of iron between the 
primary and secondary is supposed to screen the Goil. 
Of course it cannot do so; sucha thing is unthink- 
able.’ This reminds me of the man who had com- 
mitted some offence, and engaged the services of an 
“They cannot commit you to prison for 
that,” said the attorney. Finally the man was im- 
prisoned. He sent for the attorney. “Sir,” said the 
latter, “ I tell you they cannot imprison you for that.” 
‘** But, sir,” retorted the prisoner, “ they have imprisoned 
me.” It may not screen, in the opinion of the writer 
of Industries, but just the same it does. According to 
the arrangement, the principal effect of the screen may 
be either a retardation of the action of the primary 
current upon the secondary circuit, or a deformation of 
the secondary current wave with similar results for the 
purposes intended. In the arrangement referred to by 
the writer of Industries he seems to be certain that the 
iron layer acts like a choking coil ; there again he is 
mistaken ; it does not act like a choking coil, for then 
its capacity for maintaining constant current would be 
very limited. But it acts more like a magnetic shunt 
in constant current transformers and dynamos, as, in my 
opinion, it ought to act. 

There are a good many more things to be said about 
the remarks contained in /ndustries. In regard to the 
magnetic time lag, the writer says: “If a bar of iron 
has a coil at one end, and if the core is perfectly 
laminated, on starting a current in the coil the induc- 
tion all along the iron corresponds to the excitation at 
that instant, unless there is a microscopic time lag, of 
which there is no evidence.” Yet a motor was described, 
the very operation of which is dependent on the time 
lag of magnetisation of the different parts of a core. It 
is true the writer uses the term “ perfectly laminated ” 
(which, by the way, I would like him to explain), but 
if he intends to make such a “ perfectly laminated” 
core, I venture to say there is trouble in store for him. 
From his remarks | see that the writer completely over- 
looks the importance of the size of the core and of the 
number of the alternations pointed out; he fails to see 
the stress laid on the saturation of the screen, or shunt, 
in some of the cases described ; he does not seem to 
recognise the fact that in the cases considered the 
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formation of current is reduced as far as practicable in 
the screen, and that the same, therefore, so far as its 
quality of screening is concerned, has no rdle to per- 
form as a conductor. I also see that he would want 
considerable information about the time lag in the mag- 
netisation of the different parts of a core, and an ex- 
planation why, in the transformer he refers to, the 
screen is laminated in the wrong direction, &e.—but the 
elucidation of all these points would require moretime 
than I am able to devote to the subject. It is distress- 
ing to find all this in the columns of a leading technical 
journal. . 

In conclusion, the writer shows his true colours by 
making the following withering remarks : “ It is ques- 
tionable whether the Tesla motor will ever be a success. 
Such motors will. go round, of course, and will give 
out-puts, but their efficiency is doubtful ; and if they 
need three-wire circuits and special generators there is 
no object in using them, as a direct current motor can 
be run instead with advantage.” 

No man of broad views will feel certain of the 
success of any invention, however good and original, in 
this period of feverish activity, when every day may 
bring new and unforeseen developments. At the pace 
we are progressing the permanence of all our apparatus 
in its present forms becomes more and more pro- 
blematical. It is impossible to foretell what type of 
motor will crystallise out of the united efforts of many 
able men; but it is my conviction that at no distant 
time a motor having commutator and brushes will be 
looked upon as an antiquated piece of mechanism. 
Just how much the last-quoted remarks of the writer of 
Industries—considering the present state of the art—are 
justified, I will endeavour to show in a few lines. 

First, take the transmission of power in isolated 
places. A -case frequently occurring in practice and 
attracting more and more the attention of engineers is 
the transmission of large powers at considerable dis- 
tances. In such a case the power is very likely to be 
cheap, and the cardinal requirements are then the re- 
duction of the cost of the leads, cheapness of construc- 
tion and maintenance of machinery and constant speed 
of the motors. Suppose a loss of only 25 per cent. in 
the leads, at a full load, be allowed. Ifa direct cur- 
rent motor be used, there will be, besides other diffi- 
culties, considerable variation in the speed of the motor 
—even if the current is supplied from a series dynamo 
—so much so that the motor may not be well adapted 
for many purposes, for instance, in cases where direct 
current transformation is contemplated with the object 
of running lights or other devices at constant poten- 
tial. It is true that the condition may be bettered by 
employing proper regulating devices, but these will 
only further complicate the already complex system, 
and in all probability fail to secure such perfection as 
will be desired. In using an ordinary single-circuit 
_alternate current motor the disadvantage is that the 
motor has no starting torque and that, for equal weight, 
its output and efficiency are more or less below that of 
a direct current motor. If, on the contrary, the arma- 
ture of any alternator or direct current machine—large, 
low-speed, two-pole machines will give the best results 
—is wound with two circuits, a motor is at once 
obtained: which possesses sufficient torque to start 
under considerable load, it runs in absolute syn- 
chronism with the generator—an advantage much de- 
sired and hardly ever to be attained with regulating 
devices ; it takes current in proportion to the load, and 
its plant efficiency within a few per cent. is equal to 
that of a direct current motor of thesame size. It will 
be able, however, to perform more work than a direct 
current motor of the same size, first, because there will 
be no change of speed, even if the load be doubled or 
tripled, within the limits of available generator power; 
and, second, because it can be run at a higher electro- 
motive force, the commutator and the complication and 
difficulties it involves in the construction and operation 
of the generators and motors being eliminated from the 
system. Such a system will, of course, require three 
leads, but since the plant efficiency is practically equal 


to that of the direct current system, it will require the | 


same amount of copper which would be required in the 
latter system, and the disadvantage of the third lead 
will be comparatively small, if any, for three leads of 
smaller size may perhaps be more convenient to place 
than two larger leads. When more machines have to 
be used there may be no disadvantage whatever con- 
nected with the third wire; however, since the sim- 
plicity of the generators and motors allows the use of 
higher electromotive forces, the cost of the leads may 
be reduced below the figure practicable with the direct 
current system. . 

Considering all the practical advantages offered by 
such an alternating system, I am of an opinion quite 
contrary to that of the author of the article in 
Industries, and think that it can quite successfully 
atand the competition of an direct current system, and 
this the more the larger the machines built, and the 
greater the distances. 

Another case frequently occurring in practice is the 
transmission of small powers in numerous isolated 
places, such as mines, &c. In many of these cases sim- 
plicity and reliability of the apparatus are the principal 
objects. I believe that in many places of this kind my 
motor has so far proved a perfect success. In such 
cases a type of motor is used possessing great starting 
torque, requiring for its operation only alternating cur- 
rent, and having no sliding contacts whatever on the 
armature, this advantage over other types of motors 
being highly valued in such places. The plant effici- 
ency of this form of motor is, in the present state of 
perfection, inferior to that of the former form, but I 
am confident that improvements will be made in that 
direction. Besides, plant efficiency is, in these cases, 
of secondary importance, and in cases of transmission 
at considerable distances, it is no drawback, since the 
electromotive force may be raised as high as practicable 
on converters. I cannot lay enough stress on. this ad- 
vantageous feature of my motors, and should think that 
it ought to be fully appreciated by engineers, for to 
high electromotive forces we are surely coming, and if 
they must be used, then the fittest apparatus will. be 
employed. I believe that in the transmission of power 
with such commutatorless machines, 10,000 volts, and 
even more, may be used, and would be glad to see Mr. 
Ferranti’s enterprise succeed. His work is in the right 
direction, and, in my opinion, it will be of great value 
for the advancement of the art. 

As regards the supply of power from large central 
stations in cities or centres of manufacture, the above 
arguments are applicable, and I see no reason why the 
three-wire motor system should not be successful. In 
putting up sucha station, the third wire would be but 
a very slight drawback, and the system possesses 
enough advantages to over-balance this and any other 
disadvantage. But this question will be settled in the 
future, for as yet comparatively little has been done in 
that direction, even with the direct-current system. 
The plant efficiency of such a three-wire system would 
be increased by using, in connection with the ordinary. 
type of my motor, other types which act more like inert 
resistances. The plant efficiency of the whole system 
would, in all cases, be greater than that of each indi- 
vidual motor—if like motors are used—owing to the 
fact that they would possess different self-induction, 
according to the load. 

The supply of power from lighting mains is, I 
believe, in the opinion of most engineers, limited to 
comparatively small powers, for obvious reasons. As 
the present systems are built on the two-wire plan, an 
efficient two-wire motor without commutator is re- 
quired for this purpose, and also for traction purposes. 
A large number of these motors, embodying new prin- 
ciples, have been devised by me and are being con- 
stantly perfected. On lighting stations, however, my 
three-wire system may be advantageously carried out. 
A third wire may be run for motors and the old con- 
nections left undisturbed. The’ armatures of the 
generators may be re-wound, whereby the output of 
the machines will be increased about 35 per cent., or 
even more, in machines with cast iron field magnets. 
If the machines are worked at the same capacity, this 
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means an increased efficiency. If power is available 
at the station, the gain in current may be used in 
motors. Those who object to the third wire, may re- 
member that the old two-wire direct system is almost 
entirely superseded by the three-wire system, yet my 
three-wire system offers to the alternating system rela- 
tively greater advantages than the three-wire direct 
possesses over the two-wire. Perhaps, if the writer in 
Industries would have taken all this in consideration, 
he would have been less hasty in his conclusions. 


Nikola Tesla. 
New York, September 10th, 1890. 


Re Mr. Varley’s New Photometer. 


I have been much interested in reading the account 
of the new photometer invented by Mr. F. H. Varley ; 
and it is almost unnecessary to say that it is superior to 
the older forms in several respects ; but as | have been 
engaged in experimenting for some time past over a 
similar project, I trust my intentions may not be mis- 
understood in querying the absolute ‘“ mathematical ” 
accuracy with which measurements may be conducted 
by means of this apparatus. __ 

Errors which exist in the Bunsen photometer would, 
I believe, be found to occur, although possibly to a far 
lesser extent, in this instrument, due to the following 
causes :— 

(1.) Spectral disparity between the two radiants. 

(2.) Irregularity of luminous intensity of the stan- 
dard. 

(3.) Inability of the human eye to estimate exactly 
when the neutralising action of the discs comes into 
play, for, it must be remembered, that in estimating 
the difference between, say, a white and a pale grey, 
the eye is not possessed of sensitive properties in a 
very exalted degree. This by itself would be but a 
trifling error, but might become more important if 
error No. 1 existed. 

(4.) Faulty adjustment of the mutual screen distance 
in regard to the two radiants, — 

(5.) Slight external vibration or irregularity of rota- 
tion of the discs would tend to increase this error when 
the light to be measured has great luminosity compared 
with the standard, owing to the necessary disparity of 
slot width in such cases. 

It will, I trust, be conceded that my intentions in 
pointing out what defects I believe to exist in this 
apparatus are not in any way due to mercenary ends, as 
I am not very desirous of commercially developing the 
instrument whose completion I expect shortly, and 
whose perfection (if it be found to possess such) is 
largely due to the friendly critique of the design of a 
former apparatus by Mr. 8. A. Varley, the brother of 
the inventor of the apparatus under discussion, which 
differs entirely in design from my own. 


Ralph Richards. 


Electrical Heterodoxy. 


Your correspondent, Mr. Henry Sutton is a maker of 
logomachies, and something more than this. He writes : 
“ Tt does not follow that because we speak of + and — 
electrification and polarisation that we believe, or even 
assume, there are two electricities.” Faraday was not 
80 foolish as to attempt to describe that which he called 
induction or polarisation of glass without assuming that 
there were two electric forces to produce the effect ; 
but what Mr. Sutton means by induction and polarisa- 
tion of glass without assuming that there are two 
electric forces to produce them, is beyond my compre- 
hension. 

Mr. Sutton writes : “Assuming the spark an evidence 
of conduction, and its passage an evidence of current, 
then if the conduction is absolute, the glass should be 
perforated.” Mr. Sutton would not have written this 


if he had studied the difference between Faraday’s 
theory of electricity and mine; but Mr. Sutton has 
rushed into print without reading my book. Glass isa 
porous body; through some kinds of it electricity 
passes with perfect freedom because the pores in it are 
so large that the particles of the electric matter can pass 
through without obstruction, and, consequently, with- 
out disrupting the glass ; but there are other kinds of 
glass the pores in which are not so large as to allow all 
the particles of a current of electricity to pass imme- 
diately through without some obstruction, and hence a 
Leyden jar becomes charged. The reasons for this I 
have assigned at length in my book, to which I must 
refer Mr. Sutton. E 

: uA James Johnstone. 


September 29th, 1890. 


A Recommendation. 


An Electrical Directory is just now collecting its 
information amongst the electrical and allied trades, 
but I. think it will be news to the many eminent 
inventors and manufacturers who by right are included 
in its pages to learn that, judging by the issue of last 
year, they are exposed to classification with such spe- 
cialists as Mr. C. B. Harness and Mr. Edward Moross, 
and such leading manufacturers as Messrs. Constantine 
and Jackson, whose announcements are usually to be 
met with in those public edifices occupying advan- 
tageous sites in the centres of many of our principal 
thoroughfares, either above or below the surface. 

I would take this opportunity of recommending the 
author and compiler of this directory to delete such 
persons, it would hardly make his book less burly. 


Anti-Harness. 


3 
Ship Wiring. 


The writer of the comments on the heating of the 
electric light leads in the ss. Hiruria, is evidently not 
practically acquainted with either single wiring, double 
wiring, or any other wiring systems for ship lighting. 
I have fitted out over a hundred steamships with elec- 
tric light, some double wired and some single wired— 
mostly single wired—and my experience goes to 
prove that single wiring is the most expensive system, 
when carried out properly, and is very much safer as 
regards fire risks and breakdown. 

For single wiring on board ship, only iron armoured 
vulcanised rubber insulated copper wires should be 
used, with malleable cast iron junctions ; lead sheathing 
and wood casing is not good enough, except for 
branches to each lamp in the cabins, saloons, &c. As 
to fuses, I have known instances where a No. 20 lead 
fuse had been replaced by a No. 16 copper wire, and 
no doubt many fusible plugs are rendered valueless by 
careless replacing of the fuse by heavy copper wire. 
Everyone knows that a short-circuit on a ship is 
not at all dangerous if there are workable fuses in all 
branches, and the danger isallin either not having fuses 
all or in having a fuse spoiled by the insertion of a 
good thick copper wire. 

Cheapness has ruined the business of ship lighting. 
In fact, in some. cases, it is advisable not to offer for 
such work at all rather than put in the cheap installa- 
tions that are sometimes desired ; but, in fact, a single 
wired installation is dearer than a double wired one, 
the saving in copper being more than balanced by the 
extra labour in hole boring, and by the cost of iron wire 
sheathing and iron junctions. The fittings are much 
safer having only one wire in them, and centre contacts 
can be used throughout, the insulation being nowhere 
subjected to cutting or abrasion as is the case in double 
wired fittings, where the wires are pulled through and 
fixed into holders by screws. 

R. Kennedy. 

September 29th, 1890. 
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THE LABOUR QUESTION. 


TRADES unionism, which has given us many varied and 
altogether unpleasant experiences, has seldom shown 
its true character so distinctly as during the last week, 
and it is somewhat humiliating, as Englishmen, to be 
obliged to confess that the qualities of the labouring 
man, a8 a unionist, most prominently brought into 
notice—that is to say, if he be rightly represented by 
his spokesmen—are those of a bully, a sneak, and a 
perverter of the truth. By this time there must be 
but very few persons sanguine enough to still place 
any faith in the word or bond of the British workman. 
This is not very pleasant talking, but it is impossible 
to come to any other conclusion after a consideration of 
the events of, let us say, the last twelve months. For 
the moment, indeed, difficulties seem to be tided over, 
but at any instant and, as it is now made public with 
almost brutal cynicism, without any preliminary warn- 
ing, employers may find their works bare of men, their 
cargoes awaiting to be unloaded, their machinery 
standing idle, and their steamers detained for want of 
coal, ) 

It would really seem hopeless to expect the arrival 
of the day when it will be brought home to the labour- 
ing man that if capital be prevented from obtaining 
labour in one locality it will surely succeed in meeting 
with it elsewhere, and that, just as certainly, if capital 
be debarred from an outlet in one direction, it cannot 
be idle, but must seek a course for its natural functions 
under other more favourable circumstances and con- 
ditions. 

The difficulties with which trades unions are seeking 
to surround the free employment of labour and an 
untrammelled development of industry, can have but 
one result—the alienation of capital, and consequently 
of work ; indeed, the present effects are serious enough, 
without borrowing any possibilities from the future. 
The docks and river strikes have already diverted an 
enormous amount of business from the Thames, and, 
with more particular reference to that trade organisa- 


tion which has been trying to play a lone hand, large 
contracts have been recently made with firms in the 
Canary Islands for the supply of coal for a long period 
to certain important lines of steamers. This is a more 
serious matter than would at first appear, for although 
it is at present only a question of coaling ships, it is 
the first step towards the building up, at the expense 
of the labouring man in England, of alien enterprise 
and industry. 

Amidst the labouring population there surely must 
be men of clear sight and sound judgment, and it seems 
strange that these cannot appreciate the fact that the 
ery of “ capital versus labour ” is nothing but a catch- 
word, and beyond serving, for the want of a better, the 
purpose of a party-cry, is absolutely meaningless. 
Capital must, perforce, be brought into utilisation by 
means of labour, and if muscle cannot be depended 
upon to fulfil its engagements, one consequence, among 
others, overlooked to a great extent because the effects 
are not immediately appreciable, is that the incentive 
to perfecting Jabour-saving appliances receives increased 
stimulus. 

No one could for a moment attempt to deny the 
misery existing among some of the working classes, 
and it is brought into the stronger relief from the 
squalor of their surroundings and the utter improvi- 
dence of their habits. The stern and immutable law 
of nature that the weakest must succumb in the struggle 
for existence is nowhere so painfully evident as in 
our teeming population, our overcrowded districts. 
The labouring classes can no more expect to be exempt 
from this law than any other order; the strongest, 
mentally or physically, must eventually push to the 
front. Any attempt to bolster up the weak and 
incapable can only result in the lowering of the 
general average, and this is precisely what will 
happen if the inefficient workman is to be paid 
the same as the capable. The survival of the fittest 
may sound a heartless axiom, but it indicates the 
only sound and healthy condition of society. The 
bringing of all labour to au equality in remuneration 
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is an attempt to promote the welfare of the ignorant 
and thriftless at the expense of the competent and 
ambitious; it would eliminate competition, which is 
the life and soul of all progress, individual or national ; 
and reduce mental and physical faculties to a dull 
dead level of mediocrity. 

The subject is one we have repeatedly brought before 
our readers, and, unfortunately, the occasion is too fre- 
quently given to us of reverting to the ill-directed 
struggles of the working man to assert his inde- 
pendence, and to the attempts of party leaders to sub- 
vert the natural laws of supply and demand to illegiti- 
mate ends. 


MORE ELMORE. 


“TT looks as if Baron Grant is coming to the fore 
again. We understand that the Baron has had a good 
deal to do with bringing out some of the Elmore 
copper companies. City men used to say that he could 
draw up a prospectus better than any man in London.” 

The Star of Saturday last is responsible for the 
foregoing. 

If any explanation were needed for again referring 
to the subject, it would suffice to say that the Baron is 
not likely to leave a fruitful field untilled. 


« Kings can titles give, but honours can’t, 
Title without honour is a barren grant.” 


We are sorry that the Baron has taken electrical 
ventures under his wing. Mines were at one time his 
favourites. Through the “Kmma” the public lost a 
considerable sum, though very important names were 
on the board. It was, we believe, the action of Rubery 
v. Grant which led to the fall of a Sampson, and jour- 
nalists will not soon forget the circumstances which 
preceded the placing of “ Printing House Square” at 
the head of the Zimes money article. Association 
with the Baron has hitherto boded ill. 

So long as Elmore companies can be successfully 
floated, Elmore companies will be issued. We hold it 
to be the duty of those who can in any way throw light 
upon the subject not to spare any trouble in doing so. 
The bases of the issues are prospectuses, reports, and 
patents. We purpose examining these in their order, 
with a view to discover their salient features. To- 
day we deal with the prospectuses. 

Following is a list of the companies already floated, 
with the amounts of capital issued, and the prices paid 
for their rights :— 


“Purchase Price. 
Company. | Capital issued, }____ 
| Cash, Shares. 
= | ese 
Elmore Co. (British) £140,000 £53,400 £46,600 
Elmore Wire 200,020 | 78,000 oe 
Premium 100,000 50,000 § 
Elmore Co. he and ; 

Colonial) . 120,000 80,000 30,000 
Elmore Co. (French) 200,000 ) 83,500 ) 66.500 
Premium =>| 33,375 § 33,375 § ed 

Elmore Co. (Anstro Hun- | 
garian) .| 200,000 ) 50,000 
Premium. 37,500 § 37,500 ; wae ald 
| £1,030,895 £462,775 | £193,120 
i + 
me | £655,895 


It will be seen that of the capital issued more than 
half has been paid away for rights, and that the vendors 
have a preference for cash. It may be noted, too, that 
the vendors to the Wire Company were content with 
half the premiums. The vendors to the French and 
Austrian Companies took all the premiums, 

The patentees, or original vendors, received in cash 
and shares from the British and Foreign and Colonial 
Companies £210,000. 

The British Company paid £100,000, and received 
from the Wire Company, for a partial license, £125,020. 

The Foreign and Colonial Company paid £110,000, 
and received from the French and Austro- Hungarian 
Companies £320,875. 

The five companies have 29 directorships. 
gentlemen fill these. 
of four companies. 
of four ; two of two. 

Messrs. F. E. and A. S. Elmore are either joint works 
managers, or joint consulting metallurgical chemists, to - 
all the companies, without exception. 

One gentleman acts as secretary of all the companies, 
without exception. 

The prospectuses are nearly all alike, as we pointed 
out last week. The compilers of the original must be 
credited with having fairly exhausted the subject, in- 
cluding the Bessemer comparison. One of those points 
which strike us, on a reperusal of the prospectuses, is 
the sudden way in which a series of conjectures or esti- 
mates becomes “the above plain statement of facts.” 

Tracing the estimates in the later prospectuses back 
to their source, we find that in the Wire Company’s 
prospectus it is stated that the estimate of cost of 
manufacture has been prepared by Mr. William Elmore. 

It therefore comes down to this, that the figures 
upon which the directors base their calculations are 
the figures of one of the original vendors ; the managers 
of the works in which any practical work may have 
been done being also among the original venders. 

The question we are naturally inclined to ask the 
directors is, whether, in a matter of such importance, 
it is altogether wise to base so much on the estimates 
of those who might reasonably be expected to develop 
a sanguine temperament. 


Fifteen 
Mr. William Elmore is a director 
Four other gentlemen are directors 


“SINCE then electricity comes not 
from the sun as from a heated body, 
it comes from its home the bowels of the earth. When 
God first created everything beautiful in its time 
(Eccles. iii.) as well for man’s needs as to reflect his 
own glory, He placed latent heat, electric fire, in the 
centre of the earth as its nucleus, to radiate from the 
centre to the circumference, and to thereby hatch and 
vivify and cause to grow everything to which He had 
imparted life.” ‘When the collapse of the eggshell 
crust (of the earth) comes, it will not be from the 
atmosphere from above driving it into a vacuum from 
below, which could not exist, but the presence of the 
fires and electricities of the earth, chockfull of them, 


A Record. 
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overcoming the resistance of the lighter electricity in 
the atmosphere above and its vacuums and universal 
cyclones.” The above are not extracts from the works 
of Roger Bacon, or Paracelsus, but from a letter written 
by T. W. Christie, B.A. (Camb.), to the Liverpool 
Courier of Wednesday last, with the view of expound- 
ing to the readers of that journal, “‘ where electricity 
comes from.” In the same letter Mr. Christie pro- 
pounds the theory that the sun is not hot, but shines 
and warms by reflected light and heat. We should not 
be surprised to hear that Mr. Christie believes that the 
earth is flat, or that the earth is the centre of the 
solar system. Considered as a sample of “ newspaper 
science,’ Mr. T. W. Christie’s letter has, we think, 
made a record. 


A WELL-KNOWN electrical expert 
who, if we mistake not, has taken a 
prominent part in testing Elmore copper wire, is stated 
to have said that under precisely similar mechanical 
conditions its conductivity is better by 2 per cent. than 
any other copper, electrically deposited or otherwise, 
with which he was acquainted. This slight difference 
is not likely to cause rival manufacturers much serious 
inconvenience, as we have previously pointed out a 
manner by which compensation may be made for any 
such small deficiency in conducting power. Moreover, 
we have yet to learn at what price this “extra high 
conductivity ” wire can be put on the market. 


Elmore Wire. 


National Telephone “+ MR. ERSKINE MUIRHEAD, writing 
Smotny, Sata to a provincial newspaper, complains 
of a high-handed proceeding on the part 

of the National Telephone Company. It appears that Mr. 
Muirhead, at the request of the company, brought over to 
this country several telephones of the Ader and Berthon 
type ; immediately afterwards Mr. Muirhead received 
a note from the company saying that the telephones in 
question were a direct infringement of their patents, 
and unless they were returned to France at once an 
action at law would result. If the facts are as stated, a 
more gross case can hardly be imagined ; but we can- 
not but think that Mr. Muirhead has not fairly repre- 
sented what has actually happened, for it would only 


be necessary to prove in Court that the company had © 


invited Mr. Muirhead to bring over the instruments, 
for the action to be dismissed with costs. . Mr. Muir- 
head also complains that, as a consequence of the dis- 
pute apparently, he was cut off from the Telephone 
Exchange, although he had signed the usual contract, 
under which he had the right to a further year’s use of 
the privilege. The cause of all this is stated to be that 
the Ader-Berthon telephone is much superior to the 
existing apparatus, and that were it once tried by the 
public there would be a general demand all round for 
its adoption. Mr. Muirhead states that “as the patent 
will expire in a few days, he will be glad to fix a pair 
in the office of the provincial journal in question ;” 
he does not state to what patent he refers, but inasmuch 
as the Kdison patent, which has practically been held 
to cover the use of carbon, does not expire till July of 


~ lution. 


next year, it is difficult to see what right he has to fix 
the telephones in question in a few days. At the com- 
mencement of his letter Mr. Muirhead states that the 
Ader and Berthon telephones are in daily use, speaking 
between towns over 600 miles apart, this, we presume, 
being brought forward as an argument for the supe- 
riority of the instrument ; as a matter of fact, it ought 
to be pretty well known now that to speak over 600 
miles is not such a very marvellous feat, as the question 
is not one of instruments but of a sufficiently large 
copper wire. The Blake instrument, as used by the 
telephone companies, is not a satisfactory apparatus, as 
it requires careful adjustment to make it work pro- 
perly ; there are plenty of microphonic transmitters of 
simple design which are more efficient and require no 
adjustment whatever, but to substitute these would 
involve very great expense. 


THOUGH our remarks in another 
column bear on some of the points 
raised by “a shareholder,” we think 
it may be well to deal with them here seriatim. We 
gave, as we think, good reasons for raising the question 
of justification for companies in some countries, even 
assuming the success of the process—say, in England— 
so we need not follow our correspondent into the 
regions of political economy. We are awaiting the 
proofs which our correspondent takes for granted in 
the next paragraph, and we are obliged to differ with 
him in his logic of criticism. ‘A shareholder” has 
reached the nutshell ; we want to get at the kernel ! 
We do not doubt that Elmore shareholders will con- 
sider our six columns might have been devoted to 
better purpose ; at the same time, they will perhaps 
allow that we are the better judges on that point, for 
we attach no importance to the company’s guarantees 
of their manufactures at present. Our correspondent 
should be aware that we do not condemn without 
enquiry. We are enquiring, and we have not con- 
demned the invention, but we do condemn most 
strongly the promotion of sub-companies, and the pay- 
ment of large sums for the invention in its present 
stage. “A shareholder’s” second point may be 
left to the common sense which settles things 
“on evidence which cannot be fairly disputed.” 
The statement that Mr. Clark was not referring to 
Elmore copper we take to mean, also, that he was not 
referring to copper “made in the same way as Elmore 
copper.” If this be so it is of value, and we are much 
obliged to our correspondent for pointing it out. We 
shall bear it in mind in our further enquiries, but so 
far as our last week’s article is concerned Mr. Clark’s 
evidence may be removed from it entirely without 
modifying in any way the conclusions at which we 
arrived. . We attach no importance whatever to the 
fact that Mr. Parker has becomea shareholder. Without 
being quite sure that we understand the intent of his con- 
cluding paragraph, we imagine that “a shareholder” 
thinks that it will take considerable time and much puff- 
ing of Elmore copper to bring about the impending revo- 
Sodowe! ‘There is no necessity for “a share- 
holder” to write himself down a fool and say we called 
him so. We did not say that all Elmore shareholders 
were fools. We do not think they are. Something 
depends on the companies they are in, and we are not 
sure whether some of them may not deserve a different 
appellation, which we hold in reserve. 


The Elmore 
Copper Company. 
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ON THE PROTECTION OF BUILDINGS 
FROM LIGHTNING .* 


I MAY, perhaps, be permitted to state in a few words 
why I have chosen lightning for the subject of my 
paper. My reason is that considerable uncertainty is 
reputed to exist amongst architects, builders, engi- 
neers, and others, who are occasionally, although not 
professed electricians, called upon to erect light- 
ning conductors, and particularly because I have 
had quite recently two cases illustrative of this 
suspected uncertainty brought forcibly to my notice, 
one of the two cases being one in which a number of 
persons narrowly escaped with their lives. It seemed 
to me, therefore, that lightning conductors offered a 
meet and appropriate subject for discussion by this 
Association. 

The first case occurred in connection with this pre- 
sent exhibition. The electrical and lighting committee 
decided that both the old and new systems of protection 
should be illustrated practically, so the chimney of the 
boiler house was ordered to be protected by a stranded 
copper rope of the ordinary type, and the minarets of 
the main building by iron wire, according to a design 
kindly furnished by Dr. Oliver Lodge. The erection 
of the chimney proceeded with unexpected celerity, 
and when the committee went to specify the precau- 
tions they wished to have observed in earthing the con- 
ductor, they were informed that the conductor was up, 
earthed and finished. The builder assured them that it 
was “all right ;”’ but, appreciating the ridiculous figure 
that would be cut by an electrical committee were a 
chimney under their special care struck and injured, it 
was resolved to do violence to the builder’s feelings, 
and dig up-his earth. It was found that the end of the 
conductor was only a few inches below the surface, 
and was loosely embedded in builder’s débris. That 
was the first case, and was detected and remedied in 
time. The second was only revealed by an actual 
visitation of lightning. 

Last month, during a severe thunderstorm. and while 
it was raining very heavily, the inmates of a gentle- 
‘man’s house were startled by a tremendous report. 
Simultaneously a great light was seen in various rooms 
by different people. The house is peculiarly situated. 
being erected on the slope of a rocky hill, about 600 
feet above the base, and some 1,000 feet below the 
‘summit. It is fitted with the electric light, all the leads 
being within the building. A telephonic connection 
-exists with the stables in the valley below, some 1,000 
yards distant ; it consists of two copper wires thickly 
insulated .with gutta-percha, which are used as a 
metallic circuit. They are underground the whole way, 
being laid in a wooden box buried in a trench, except 
at one point, where they cross a stream in an iron pipe 
laid in its bed. Within the house and stables the wires 
are led to the instruments in wooden boxing. 

When the flash occurred light was seen in almost 
every room of the house. A tailor employed in one of 
them asserts that light played about his thimble and 
scissors, and the cook is positive that a flame appeared 
around her kitchen grate. The housekeeper, who was 
seated in her room, says she heard a faint rustling 
sound in the direction of one of the electric lamps. She 
turned her head, and was immediately conscious of a 
blaze of light which seemed to dart from the lamp to 
the grate. The next thing she remembers was finding 
herself on the floor, unhurt, but greatly terrified. She 
picked herself up and, strange to relate, made her way 
to a mirror, but for some minutes was unable to dis- 
tinguish her reflection in it. The lady of the house 
saw, or believes she saw, a ball of fire, of a deep red 
colour, in the dining room, but others present were 
uware only of a dazzling light of no defined shape, 
which appeared to some of them to play for an instant 
over the wall paper, which is embossed with metal. 


* Paper read at the Edinburgh International Exhibition, Sep- 
tember 5th, 1890, before the East of Scotland Engineering Associa- 
tion, by A. R. Rennett, Vice-President, 


At the stables end a groom states that a ball of fire, 
this time of a white colour, about the size of a cricket 
ball, appeared in the middle of the room and instantly 
exploded with a report that stupified and deafened 
him, and the effects of which he felt in his ears for 
several days. The light from tbe exploded ball seemed 
to diffuse itself in all directions, but he was conscious 
of a more intense action in the neighbourhood of the 
telephone. 

An examination showed that the safety fuses of the 
electric light system were melted. The hinged door 
of the box containing them, which was situated about 
4 feet from the telephone on the same wall, was 
knocked off and thrown to a distance. It was much 
scorched inside. The telephone wires were fused in 
three different places, once in the iron pipe in the bed 
of the stream, once midway between the stream and the 
stables, and once a few yards on the house side of the 
stream. At the second place the wooden boxing was 
completely destroyed for about 6 inches; at the third 
its bottom only was knocked out. In the stables the 
boxing was blown off the wall, but the wires escaped 
injury, as did the telephones at both ends. Where 
fused the wires presented a sharpened or pointed ap- 
pearance on the sections furthest from the house and a 
rounded shape on those nearest it. In the stables, not 
far from the telephone, some wires, apparently con- 
nected to the earth, extended partly up the wall. They 
are said to have been used in connection with an A BC 
telegraph instrument which was formerly installed 
there. 

At the moment of the discharge—as nearly as can be 
ascertained —in the house, two bullocks grazing in 
the fields two or three miles off were struck dead. This 
is a most interesting fact, for it tends to substantiate 
what has often been asserted and sought to be esta- 
blished by evidence such as this, that lightning dis- 
charges frequently, if not invariably, are double; that 
at the moment a flash takes place from clouds to earth 
at one place another ascends from earth to clouds at 
another, a phenomenon to which the name of back or 
return stroke has been given. It is indeed necessary 
that something of the kind should happen if the com- 
parison between lightning and Leyden jar phenomena 
and ordinary electricity generally is to hold good, for a 
circuit of some kind is a necessity. A vivid flash be- 
tween clouds and earth at one point only argues a cir- 
cuit completed elsewhere—that is to say, a good con- 
ducting region—an absence of a dielectric, between 


earth and clouds at another, just as the are of an elec- 


tric lamp signifies that there is a conducting circuit, in- 
visible and lengthy perhaps, but still a circuit, connect- 
ing the carbons between which it plays. Such a con- 
dition may exist during rain to an extent sufficient to 
permit of invisible conduction over a considerable area, 
or an actual waterspout such as is common in the 
tropics may form the conducting link, leaving forcible 
rupture of the dielectric to take place at one point 
only. Absence of such a conducting region necessarily 
means two dielectrics, two ruptures, and two vivid and 
co-existent, although perhaps, and probably, widely 
separated flashes, stroke and back stroke. It is reason- 
able to suppose that lightning, at least sometimes, may 
be merely a neutralisation by means of the clouds of 
opposite tensions existing at different pvints of the 
earth’s surface. As soon as the cloud is long enough 
to cover both points, and low enough for the tensions 
to overcome the resistance of the intervening air, the 
neutralisation takes place, the cloud simply acting the 
part of the discharging tongs between the knob and 
outer coating of a Leyden jar. Lightning usually 
occurs after a spell of sultry weather when there is an 
absence of moisture, and consequently of conductivity 
in the atmosphere. In damp weather the necessary 
neutralisation between different parts of the earth’s 
surface takes place—according to this hypothesis—con- 
stantly and silently, for there is no longer a dielectric 
resistant enough to prevent it. 

It proved that the house, an extensive one, is largely 
roofed with lead, and has several iron spires which, at 
their lower extremities, are in contact with the lead of 
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the roof. The highest spire was found, after the storm, 
to be bulged and blackened at the junction of the iron 
with the lead. There are numerous metal rhones or 
drainpipes down the walls for carrying off the rain 
water. These are in contact with the lead-work of the 
roof above, but no provision is made for earthing them 
below—in fact, they are built into brick drains. When 
I add that there is no lightning conductor, and that 
the house is built on a thin layer of soil covering rock, 
it will be seen that—the existence of the telephone 
wires being taken into account—all the elements neces- 
sary for a first-class catastrophe were present. The 
absence of a conductor was accounted tor by saying 
that when the house was built the architect stated that 
one was unnecessary. The proprietor was especially 
desirous of knowing how the electric light and tele- 
phone wires, which were wholly under cover and cased 
in, came to be struck. ~The explanation is not difficult. 
As is well understood, lightning is a discharge between 
two areas (these areas corresponding to the coatings 
of a Leyden jar) highly charged by electricity of 
the opposite signs. The clouds usually form one of 
these areas, and a high or prominent object on the 
earth the other. The principal path of a discharge 
is always that of the least resistance, or _ best 
conductivity, although partial discharges may 
likewise occur simultaneously by less _ perfect 
routes, and the discharge takes place as soon as the 
accumulated tension is high enough to overcome the 
resistance between the areas. A high point on the 
earth’s surface is generally selected by the lightning, 
because whatsoever its nature it is usually, owing to 
the presence of moisture on its surface or in its pores, 
a better conductor than the air surrounding it. If it is 
a perfect conductor, or supports a perfect conductor of 
sufficient capacity in connection with the earth and 
with all adjacent metallic masses, the discharge passes 
from its extremity to its base without developing any 
noticeable phenomena ; at any rate, nothing which is 
likely to cause danger to life or property, although it 
has been asserted that in the case of a very violent flash 
side discharges from the conductor of dangerous 
moment occur, in spite of the best earth connection. 
This, however, has been inferred rather from Jabora- 
tory experiments than actually proved. If the precau- 
tions which I shall endeavour to prescribe and impress 
upon you as necessary are faithfully followed, such 
side discharges, should they happen, would probably 
be of inconsequence. A flash may very likely leap 
from the conductor to neighbouring masses of metal, if 
these are connected to earth and not to the conductor, 
especially if the earth of the conductor itself is a poor 
one; but so leaving them without a metallic link to 
the conductor would be a trifling with experience. On 
the other hand, if one or more sections of bad conduc- 
tivity intervene between the summit and the earth, the 
discharge, although it will pass, will no longer do so 
harmlessly, but will develop explosive violence at the 
badly-conducting gaps. Its general course will still be 
the path of least resistance, but it may fly to and 
traverse any metal that lies in anything like a direct 
line between the summit and the earth, even if that 
metal only offers a path of a few feet. This tendency 
to leave the conductor will be increased proportionally 
as the earth connection is imperfect, a fact that will 
account, in the case under consideration, for the light- 
ning striking the electric light wires ; they, although 
covered and unconnected with the earth, offered the 
path of least resistance for a portion of the distance, 
and formed a connecting link between the point at 
which the lightning entered the dwelling and the point 
at which it left. ~ 

The enquiry seemed to indicate a discharge from the 
valley to the clouds vid the telephone wires, electric 
light leads, chimneys and Spires, the intervening air 
Spaces within the house beiny jumped. The ligutning, 
on this assumption, entered the wires at the stables by 
leaping from the old telegraph earth to the telephone 
terminals, and by piercing the insulation at and on each 
side of the stream. Arriving at the house, it jamped 
from the telephone terminals to the box containing the 


electric light fuses, and thence travelled by the leads 
into every room in the house. There it jumped to 
grates, pipes, and other metallic masses, and so to the 
metal of the roof, and away. A noteworthy point, and 
one which is replete with instruction to electricians is, 
that had the house not possessed telephonic connection 
with the valley it might, owing to its position on a 
badly conducting rock, have escaped altogether ; and 
had it not had electric light and bell leads in every 
room it still might have escaped in spite of the tele- 
phone wires. On the other hand, had not such a golden 
bridge as was offered by the leads existed, a leap from 
the basement to the roof through the body of the house 
might have been attended by utterly disastrous conse- 
quences. But the accident does not teach that we should 
deny ourselves the advantages attendant on telephones 
and electric lights. It teaches rather that these con- 
veniences may be a source of danger if inconsiderately 
and carelessly fitted, just as gas or stoves or lamps may 
become centres of danger if ignorantly or recklessly 
dealt with. When telephone wires, and especially 
metallic circuits, are taken into a building they should 
be fitted as near the point of entry as possible with a 
good lightning discharge. ‘This necessity I recognised 
several years ago aS a consequence of more than one 
accident, since when all metallic circuits constructed 
by the National Telephone Company have been so 
fitted. Sach a discharger costing only a few pence, 
would in all probability have shunted the lightning to 
earth, and the inmates of the house might not have 
even been aware that a discharge had taken place. 
Telephones working with an earth return do not require 
such care as metallic circuits. 

A discharge of lightning through a conductor may 
be roughly illustrated by hydraulic analogy. Let us 
suppose a long perpendicular pipe with a number of 
lateral holes at intervals, its bottom extremity opening 
into a large empty cavity. A mass of water caused to 
fall suddenly into its upper end would descend through 
the pipe into the cavity, and having no resistance but 
the friction of the pipe and the resistance of the air in 
the pipe to overcome, it would so fall without any, or 
but little, of the water escaping through the lateral 
holes. This answers to a lightning conductor of suffi- 
cient capacity having a good earth. A pipe of small 
diameter opening into a large cavity would represent a 
conductor of insufficient capacity though with a good 
earth. Through this thin pipe the water could only 
flow comparatively slowly, and the tendency to leakage 
through the lateral holes. would be considerably in- 
creased. 

Now, imagine a large pipe with an obstacle placed 
at its bottom so that the diameter is reduced one-half, 
or a large pipe opening into a cavity incapable of con- 
taining the water let down ; then the water descending 
with a tremendous impact is partially stopped by the 
obstacle, or by the filling up of the cavity. The water 
will rebound and spurt violently out of the lateral 
holes. This corresponds to a conductor of sufficient 
capacity connected to an insufficient earth, and the 
effects will be exaggerated proportionally as the aper- 
ture at the bottom is reduced. If the same pipe is 
taken with the bottom end plugged up, the stop- 
page and spurting of the water will be greatly aug- 
mented, and perhaps the pipe will burst from the sud- 
denly exerted lateral pressure. This answers to a 
conductor with a very imperfect earth. The analogy 
is striking here; the water, like the electricity, is 
seeking earth, its lowest level, but failing to find it 
through the pipe, spurts or bursts out laterally, and then 
recommences its descent by the nearest channel it can 
find. The water may have to turn corners and run 
down flights’ of stairs on the way, so the electricity 
may have to avail itself of anything conducting 
whether it lies directly in the path or not. 

I now propose to detail the recommendations I have 
made with the view of preventing a recurrence of the 
accident at this particular house. I'he example isa pecu- 
liar one in more than one respect, but still the recom- 
mendations embody the precautions which, with 
variations due to local surroundings, are necessary in 
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every case. The main object is obviously to provide a 
path of small resistance between the roof and the 
nearest earth. Owing to the rocky foundations of the 
house, this would seem to be at the stream in the 
valley and its vicinity, as the unusual mercy ofa pioneer 
flash has clearly enough indicated. 

The leaden roof with its spires which rise above 
everything may be left as itis, but seeing that rarefied 
air and soot are both “conductors—comparatively poor 
ones, it is true, but still almost infinitely superior to 
air at the normal pressure—and that there are some- 
thing like 40 chimneys opening above the roof, it is 
obvious that, taken collectively, the chimneys, espe- 
cially when fires are on, present a conducting surface 
of very large area, and consequently of low resistance 
between the interior of the house and the atmosphere 
above it. When fires are burning this conducting sur- 
face may extend, in the shape of a column of rarefied 
air, considerably above the highest spire. To prevent 
the electricity selecting this conducting path of chimneys 
in paralled a better one must be provided, and this can 
fortunately be accomplished, as. pointed out by Dr. 
Lodge, by erecting askeleton cage of wire provided with 
a few pointed upright pieces above each group of vents, 
so that it may be enveloped by the rarefied air as- 
cending therefrom. Each cage should have a soldered 
connection to the leaden roof, or by means of an iron 
wire direct to one of theconductors. These conductors 
may consist of at least four, preferably more, galvanised 
iron wires, No. 4 B.W.G., carried from soldered con- 
nections with the metal of the roof to the ground at as 
many different parts of the house, say at each corner, 
and at convenient intermediate points, and thence con- 
tinued without break of continuity, and buried with- 
out boxing in a trench dug close to the boxing con- 
taining the telephone wires as far as the stream in the 
valley. The stables should be similarly treated, all the 
metal ridges of the roof, gutters, &c., being joined 
together by wire, at least one point projecting above 
everything else, and thence by means of two No. 4 wires 
laid in a trench also as far as the stream. There the 
water should be temporarily dammed back or diverted, 
and a hole excavated in the bed of the stream some 
3 feet deep by 3 feet square. Into the hole a few 
bushels of retort carbon from a gasworks should be 
rammed ; some 12 feet of each of the six iron wires— 
four from the house and two from the stables—should 
be coiled upon the carbon, then some more carbon well 
rammed down. Finally, the hole should be filled by 
well-rammed soil (not rock), and the water allowed to 
flow over it. If inconvenient to dam or divert the 
stream, the hole may be dug at one side of the water, 
and the water admitted over it when completed. ‘There 
will then exist from the highest point of the house to 
the highest point of the stables a conductor making 
good earth at one place at least, and as good as the 
nature of the soil will permit at all others along the 
route, which is approximately that of the telephone 
wires. In the presence of such an arrangement, there 
would be no inducement for electricity to jump through 
several feet of air, and pierce thick gutta-percha insula- 
tion to invade the telephone wires. Further, in the 
house all systems of pipes or other masses of metal, 
such as grates, boilers, &c., should have connections 
with at least one of the conductors. Such connections 
may be of No. 5 B.W.G. galvanised iron wire, and 
should be soldered wherever possible. Of course, 
neither the electric light nor the electric bell nor the 
telephone wires can be so connected without interfering 
with their proper functions. This is a little unfortu- 
nate, but they may be dealt with by encasing a couple 
of feet of each of them in metal pipes, with India- 
rubber or porcelain rings between the leads and pipe, 
80 a3 to make actual metallic contact impossible, while, 
at the same time, providing the shortest possible path 
for lightning between the three sets of leads. This 
would be attained by connecting the three lengths of 
pipe together and to the conductors by means of a No. 
5 galvanised iron wire, soldered. In addition, the 
telephone wires should be fitted with an ordinary dis- 
charged at their place of entry. The object of these 


branch connections is, of course, to prevent any jump- 
ing in the house, whatever may happen in the 
future. If the main earth connection became in- 
sufficient from any cause, the lightning would again 
make for the stream vid the telephone wires ; but 
if all metallic masses in the house, and the light 
and telephone wires, are treated as described, it 
would do so without any dangerous discharge. The 
only jump would be across the air space between. the 
tubes and leads inside them and through the insulation, 
and this would be entirely harmless. 

I recommend iron wire because—for the theoretical 
reasons adduced by Prof. Hughes and Dr. Oliver Lodge, 
into which I have no time to-day to enter, and with 
which many of you are no doubt perfectly familiar— 
iron is now widely admitted to be as effective as copper 
for currents appertaining to the character of lightning, 
and because iron has been employed habitually in 
America, in France, and elsewhere for a long period, 
and there is no evidence forthcoming to show that the 
percentage of accidents in those countries has been 
greater than in Great Britain, which has hitherto 
adhered rigorously to copper. True, some authorities 
still advocate the use of copper, but the greater cost of 
that metal precludes its employment so liberally about 
a building as could be wished, and when the greatest 
use has to be made of a certain sum, I consider, theo- 
retical reasons apart, that it is beyond comparison 
wiser to invest that sum in six or eight iron conductors 
than in one or two copper ones. Copper would be pre- 
ferable, on account of its greater durability when 
buried, but still galvanised iron will endure for years 


- when so treated. Theoretically, a conductor of flat 


section like hoop iron would be better than wire, but it 
is more liable to decay. In addition to such conductors 
as described being fitted, the existing drain pipes should 
be connected to the roof by soldered wires or bands, 
and connected at the lower extremities to the con- 
ductors by a No. 5 galvanised iron wire, carried round 
and soldered to each of them ; and a flagstaff standing 
about 20 yards from the house should have an iron wire 
run up it and connected to the conductors. In fixing 
the cables, sudden bends or changes of direction should ~ 
be avoided. If all these precautions are taken, and the 
connections are examined from time to time, and re- 
paired when necessary, the chances of another visita- 
tion from lightning will be very remote. | 

As before remarked, the recommendations are de- 
signed for a special case, and would not be applicable 
in all their details to many others. Still, to secure 
immunity from lightning, certain invariable precau- 
tions have to be taken in all cases. These are specially, 
firstly, having at least one metal point—multiple points 
are much better—in as perfect connection with the 
earth as possible, preferably by several paths, raised 
above all stone, wood, and other non-conducting por- 
tions of the building. These points should be pre- 
ferably over or quite close to the chimneys, unless wire 
cages are provided specially for them. Secondly, con- 
necting all pipes, grates, bell wires and other masses of 
metal in the house to the conductors, preferably by 
means of soldered connections; when this cannot be 
managed, as with light and telephone leads, then by 
providing a small air space across which the discharge 
may jump harmlessly. Thirdly, by securing a good 
earth. When a house is built on rock, or on a thin 
stratum of soil over rock, or on chalk, this point re- 
special attention and study. Where gas and water 


‘pipes exist, they should be joined to the conductcrs 


both above and below ground, and gas and water meters 
should be bridged by soldered No. 5 wire. Iiven when 
water pipes exist Dr. Lodge considers it better to pro- 
vide a separate earth for the conductor, also attaching 
it to the pipes, bnt this is a refinement I have not 
myself adopted when good water mains, always full, 
and jointed with lead, have been at hand. 

These are the three important points to keep in view 
in designing protective systems for buildings, and the 
architect or engineer should see personally that his de- 
sign is carried out. If such precautions were general, 
we should hear less of mysterious fires than we do. 
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One thing has been brought out over and over again in 
connection with lightning conductors. Ordinary work- 
men are quite untrustworthy, and require constant 
supervision. 

In conclusion, I am able to show you some effects of 
a recent lightning storm, which emphazise the necessity 
of having the highest point of any structure earthed. 
Last month a telephone wire erected on the tops of 
poles between Murtle and Cults, in Aberdeenshire, was 
struck. The wire was out of use, and was insulated at 
both ends, so that the lightning found no vent at the 
the extremities. It accordingly struck through the 
solid porcelain insulators to the iron bolts supporting 
them, and jumped thence to the earth wire, which was 
stapled up the poles to within an inch or two of the 
bolts. It shattered the insulators on the Ist, 2nd, 7th, 
15th and 35th poles, counting from Murtle. At three 
of the poles the wire, No. 18 B.W.G. silicium bronze, 
was fused, and at the foot of one pole the earth was dis- 
tributed and the grass burnt. Three of the insulators 
with fragments are on the table before you ; the others 
were reduced entirely to small pieces, many of which 
could not be found. On one of those before you a 
metallic deposit from the fused wire is distinctly 
visible. Had each pole carried an earthed point raised 
above the topmost wire, the discharge would, almost to 
a certainty, have neglected the path of far higher re- 
sistance through the wire and porcelain, and all damage 
would have been avoided. | 

This is a weak point in our telegraphic practice, 
common to post office, railway, and telephone com- 
panies, and one which I have raised my voice against 
for a good many years past. In the figure, A shows 


the ordinary method of terminating the earth wire, 
which leaves the topmast line unprotected, and B the 
method I have adopted with the object of shielding it.” 

In house practice the analogy to the short earth wire 
is a system of gas or water pipes, bell or other wires, 
extending up to, say, the attics, with a non-conducting 
structure of plaster, wood, and slates intervening 
between the highest point touched by the metal and the 
air of the house. This non-conducting stratum abso- 
lutely does not exist when lightning is in question, 
and in the event of a discharge occurring between the 
metal in the house and the clouds above, would be 
shattered and scattered just as you see these insulators 
have been. It is a curious question what the precise 
nature of the force is that splits porcelain in the manner 
shown. The destruction of trees and telegraph poles 
by lightning has been attributed to the sudden genera- 
tion of steam in the pores of the wood, due to the heat 
of the discharge or to expansion by the heat of the 
air which the wood contains ; but in porcelain there is 
neither moisture nor air; yet, as you see, when it 
chances to intervene in the path of the least resistance, 
that does not prevent it from being split up and utterly 
destroyed. 
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Lighting at Southampton.—Messrs. Crompton & Co. 
are erecting the central station of the Southampton 
Electric Light and Power Company, Limited. Current 
will be charged for by meter, 
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UPON THE PERFORMANCE OF SIMILAR 
SYSTEMS OF DIFFERENT DIMENSIONS. 


By W. MOON. 


IN studying the different effects produced by similar 
systems of different dimensions, it is sometimes con- 
venient to speak of the system being increased in all 
its dimensions D times and producing an effect of 
D” times. 

Thus the gravitational force between two bodies is 
proportional to the product of their masses directly, 
and to the square of their distance apart inversely, and, 
therefore, if the two bodies and their distance apart is 
uniformly increased D times, then the force between 
them will be increased 


Dp? x D3 


nia. D* times. 


In a similar manner take two magnets that are small 
as compared with their distance apart, then the deflec- 
tive force of the one upon the other will be proportional 
to their masses directly and inversely as the cube of 
their distance apart, and, therefore, with several such 
systems the deflective force exerted by each is propor- 
tional to 

bP x: D® é 
epee 0 


provided, of course, that all the systems have the same 
magnetic intensity. 

The force between two electrically charged bodies 
wag XQ) 
= Rp 
sions charged to the same surface density the force is 
proportional to 


, so that in similar systems of different dimen- 


D? x D? 
Sere De 


The distribution of the charge over the bodies would 
remain uniform only when the surface density was 
constant, whatever the dimensions. That is when the 
potential of the charge varied as the dimensions, 

The gravitational force of a body at a point when 
the body together with the distance of the point are 
uniformly increased D times is proportional to D. 

The intensity of field produced by magnets of 
different sizes, but of the same intensity of magnetism, 
is constant at similar points whose distances from the 
magnets is proportional to their dimensions. 

Similarly the electric force of charged bodies upon 
points at distances proportional to the dimensions of 
the body is the same when the bodies are charged to the 
same surface density. 

The kinetic energy generated by gravity in forming 
a body, or system of bodies, by bringing up the par- 
ticles of matter from infinite distance would be pro- 
portion! to D°. 

The potential energy of bodies charged to constant 
surface density is proportional to D*, that is, it is equal 
to half the product of the potential and the charge 
= DD 

ae 

The energy expended in magnetising a permanent 
magnet is also proportional to D’*. 

The difference between these three effects is inte- 
resting. 
' While kinetic energy is generated in bringing 
together the particles of a body by gravity, on the other 
hand, potential energy is created in giving a body a 
static charge of electricity, and in the case of a perma- 
nent magnet energy is expended in its magnetisation 
which is not again recoverable. In the last case the 


) ‘ , P : 
energy expended is proportional to > K where “I” is 


the intensity of magnetisation and ““K” the coefficient 
of susceptibility. 
However, in the case of a temporary magnet the 
energy is recoverable and is proportional to 
0 
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per unit of mass. 

Although the size of the field produced by a mag- 
net is proportional to the magnet’s size or D*, yet the 
portative force is proportional only to the area or D’. 
This is natural since the strength of materials is pro- 
portional also to D?, and, like the strength of magnetism, 
is limited also by a coefficient. 

The strain of torsion that any material will bear is 
proportional to D?, orto the area when the leverage 
increases as D. 

Therefore it follows, that with either belting or shaft- 
ing the power transmitted with constant linear velocity 
is proportional to D? or to mass? if the length of the 
shafting increases as its dimensions. 

In a similar manner power can only be transmitted 
by a current of electricity in proportion to the area of 
the conductor when the fall of potential per unit length 
is the same and the current is proportional to the sec- 
tional area of the conductor. But when the heat gene- 
rated by the current is taken into consideration, the 
transmission of power by electricity is at a disadvantage 
as compared with other means, since for a conductor 
heated to constant temperature the power transmitted is 
proportional only to D? when the fall of potential per 
unit of length is constant, and it is necessary to make 
the fall of potential per unit length equal to D? before 
the power transmitted is proportional to D?. 

If the amount of heating of the coils of. electro- 
magnets, whose cores are similar in shape but of 
different sizes, is the same, then for the same induction 
through the cores the amount of copper upon the cores 


H.B. 


of the cores is proportional to D®. The rate of expendi- 
ture of energy in the coil is also proportional to D?, that 
is to the surface. 

If, however, the depth of-the-coils upon the cores is 
proportional to D, instead of being the same depth upon 
the different cores, then the rate of expenditure of 
energy in the different coils would be proportional 
only to D. Of course the former of these methods 
should be used if it is desired to make the amount of 
copper used a minimum. But if it is required to have 
the resistance of the coil or the rate of expenditure of 
energy therein a minimum, then the latter method of 
having the amount of copper proportionate to the iron 
should be used. 

If both the conductor and the iron ofan armature of 
a dynamo vary uniformly as the dimensions; then 
when the conductor in each case has the same linear 
velocity, the E.M.F. generated will be proportional to 


D, and the resistance of the conductor to . and if the 


: ; i 
external resistance also varies as ae the current gene- 


rated would be proportional to D? and the heat given off 
in the armature and the work performed would be pro- 
portional to D’. But the radiating surface of the arma- 
ture is proportional only to D’, and it is not therefore 
possible for a dynamo to have an output proportional 
to its mass if its heating is considered. See 
Again, since it is generally necessary to have the 
different dynamos give the same E.M.F., then the 


resistance in each case will be proportional to - and if 


now the current is made proportional to D* that is to 
(sectional area of conductor)‘ then the heating of the 
armature will be proportional to D? or to the radiating 
surface, while the output would be proportional.to Di. 

The output of dynamos, then, as a general rule will be 
proportional to D‘. And since the dynamo and eleetro- 
motor are reversible it follows that the work an electro- 
motor will perform is also proportional to D’. 

In the alternating dynamo the power required to 
maintain the magnetism of the field magnets. would 
of course be the same power of the dimensions 
as in the direct, dynamo. If the amount of iron 


and copper on the armature coils both increased 
as D*® while the linear velocity of the machine 
was constant ; then the E.M.F. would be pro- 
portional to the area of the armature coils to the 
angular velocity, and to the number of turns on the 


F D? A ¥ 
armature coils = >= D if the number of turns is 


constant, or = = lif the length of wire on 


D 
Dx D 
the armature coils is constant. Now, if the current in 
the first case is regulated to D’, or in the second case to 
p#, then in each case the rate of heating of the armature 
coils would be proportional to D*, and the output of 

the machine to D’. 

Of course the size of a dynamo of a particular type 
and having a constant electromotive force and magnetic 
induction is limited by the fact that the conductors of 
the armature ultimately become as few as the bars of 
the commutator. Again, for electric lighting purposes 
the time of an alternation of current must not be greater 
than a certain amount, for this reason large alternating 
dynamos are constructed of a number of small coils 
instead of a few large ones. If it were possible to give 
large alternating dynamos the same angular velocity as 
to smaller ones, it would not of course be necessary to 
thus multiply the number of coils, but this is mechani- 
cally impossible since the centrifugal force would then 
be proportional to D*, while the strength of materials 


resisting this force would be only proportional to D?. 


‘It is interesting to compare the performance of 
dynamos with that of the steam engine. 

Thus suppose a boiler and its steam engine to be 
uniformly increased in all their dimensions whilst all 
the linear velocities are kept constant. As the draft is 
of a constant velocity the amount of fuel consumed in 
the furnace is proportional to the area of the grate, that 
is to D?, and therefore the rate at which steam is 
generated is proportional also to D?, The steam being 
at constant pressure, the thickness of the boiler plate - 
and the strain upon it would be proportional to D, since 
the strain would be proportional to the circumference 
of the boiler. In like manner the thickness of the 
pipes and of the cylinder of the engine would vary as 
D, and be in proportion to the strain upon them, And 
since the pressure upon the piston rod of the engine is 
proportional to its area or to D’*, therefore the strain 
upon the piston, its connecting rods and shafting, belt- 
ing, &c., would be proportional to their strength. Now, 
the piston having constant linear velocity the rate of 
performing work would be proportional to D? or 
(mass)’ or (size)?. 

If, however, the linear velocity could be made pro- 
portional to D, that is, if the angular velocity and the 
time of a period of the engine is constant, the work the 
engine would perform would be proportional to D®. 

But just as the pressure of the steam is limited by 
the strength of the material of the boiler, so the linear 
velocity of the piston is ultimately limited by the 
velocity of the steam, so that it is only within very 
narrow limits that the power of a steam engine can be 
made proportional to its mass. 

Also, as with the dynamo, so with the steam engine, 
the centrifagal force and the strain due to change of 
momentum with constant linear velocity is proportional, 
p?, that is proportional to the strength of the materials 
to resist thestrain. But with constant angular velocity, 
these forces would be proportional to D*. 

The capacity of similar boilers of different sizes is 
proportional to D®, while the rate at which the fuel is 
consumed is proportional to D?, therefore, the time of 
getting up steam is proportional to D. Also, since the 
mass of the moving parts of a steam engine is propor- 
tional to D’, while the accelerative force of the pressure 
of the steam upon the piston is proportional to D’, 
therefore, the time of starting the engine is proportional 
to D. The same, of course, applies to the time of start- 
ing a dynamo or any motor, 

In similar electro-magnets of different sizes, the time 
of acquiring its magnetism or its time constant, is pro- 
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portional to its dimensions, since its electro-magnetic 
inertia is proportionate to D*, while the force accelerat- 
ing the magnetism of the electro-magnet is proportional 
to D’, 


THE TELEPHONE IN AMERICA. 


THE devolopment of telephonic enterprise in the 
United States presents many interesting features, and 
not the least worthy of consideration is the important 
position in business and domestic relations occupied by 
this method of communication. The promptitude with 
which our American cousins grasped the full meaning 
of the advantages and possibilities presented by the 
telephone, and the rapid and enormous extension of 
telephonic systems throughout the States, stand out in 
strong contrast with the slow and hesitating procedure 
of European countries. The electric telegraph is 
credited with having completely. changed the methods 


of conducting business formerly in vogue; the tele-. 


phone is responsible for a no less thorough revolution 
in the mode of intercourse—social, domestic, and com- 
mercial, as conducted in towns and cities. 
The history of the telephone in America is practi- 
cally the same as that of the American Bell Telephone 


Company, of Boston, and a brief account of the opera- . 


tions of this association may be of interest to those of 
our readers who have not made a special study of the 
matter. 

The telephone was brought into a practical shape by 
Graham Bell in 1876, and the original patent, and all 
subsequent ones, both as regards the telephone and the 
microphone, were acquired by the American Bell Tele- 
phone Company, who thus became almost the exclusive 
possessors of all telephonic and microphonic appliances 
and installations in America. | 

Up to the year 1887, the company worked its patents 
by leasing the right of using the telephone to various 
associations, under certain conditions, and over defined 
areas. ‘These companies paid an annual tariff of $20 
per instrument (including receiver and transmitter) 
hired, in addition to a charge of 25 per cent. of their 
receipts for the use of conduits. 

The earlier concessions granted to the working com- 
panies were limited to a period of five years, and. were 
then renewed only on new conditions. The conces- 
sionaire companies were obliged to place in the hands 
of the Bell Telephone Company 25 per cent. of their 
share capital, and at the same time were granted a 
reduction of 40 per cent. on the annual charge for hire 
ofinstruments. The working companies founded under 
these conditions have entered the third renewal of 
contract, so that the Bell Telephone Company is at 
present owner of more than half of the capital invested 

-in telephonic enterprise in the United States. 

_In 1887 the Bell. Company took another step in the 
direction of securing monopoly, by founding the 
American Telegraph and Telephone Company (the 
Loug Distance Telephone Company), which undertook, 
with the capital of the parent association, the estab- 
lishment and working of telephone lines connecting 
the larges towns to one another. The present system 
of this company embraces all the important towns from 
Buffalo to Washington, and the lines are being ex- 
tended westward to Chicago, and in the south-west 
between Philadelphia and the Pennsylvania coal and 
oil districts. 

The original patent acquired by the Bell Company 
expires in 1893, and in order to make competition as 
difficult as possible, the company has bought up all 
patents which are considered likely to be of practical 
utility. The company has also become the principal 
shareholder in the Electrical Subway Company of 
New York, and since new companies encounter great 
difficulty in obtaining the necessary authorisations for 
laying down their conduits, competition in this direc- 
tion is not to be much dreaded. We may here mention 
that the annual charge for the use of these conduits is 


fixed at $850 per mile for a telephone cable containing 
50 double conductors. 

The Bell Telephone Company, in its report for the 
year ending. December, 1888, gave the number of offices 
under its control as 742, in addition to 452 branch 
offices, the length of lines as 170,471 miles, of which 
17,038 miles are underground, the number of instru- 
ments leased out as 411,511, and the number of sub- 
scribers 171,454 (now considerably over 200,000). 

The overhead lines in America, whether for electric 
lighting, telegraphy, or telephony, generally leave 
much to be desired with regard to construction and 
maintenance. The lines of the Long Distance Tele- 
phone Company set, however, a good example in these 
respects, their wires being the only ones which with- 
stood the terrible snowstorm of March 12th, 1888. 
Their lines have a total length of 1,491 miles, with 
39,776 miles of conductors. The wires are of drawn 
copper 3 mm, in diameter; the posts average 40 to 
the mile. Among the more important lines are those 
between Buffalo and Rochester, 69 miles ; Buffalo and 
Syracuse, 99 miles ; Buffalo and New York, 497 miles ; 


~ New York and Boston, 253 miles. 


As an example of the insulation of these lines we 
learn that tests taken on the New York and Boston 
line, 253 miles in length and having 120 conductors, 
gave an average insulation resistance of 208 megohms 
per mile of conductor. 


ON MAGNETIC CIRCUITS. 


By H. E. J. G. DU BOIS.* 


A CONSIDERABLE extension of our knowledge of mag 
netic induction has lately taken place.. This, like many 
other additions to the realm of science, was chiefly 
called for in order to meet the wants of designers of 
electric machinery ; and it has accordingly been arrived 
at in an essentially practical way. The aim of this 
preliminary communication is to show how physical 
science may draw advantage from some of these results, 
and may obtain them by unobjectionable purely 
physical methods. In doing so I shall not so much use 
the conception of lines of force, but shall rather start 
from the consideration of magnetisation. For it is the 
latter quantity, which for experimental reasons (Phil. 
Mag. [5] xxix. p. 303, 1890) I believe must be taken as 
the fundamental one from the physical standpoint, 
much more so than induction, to which such import- 
ance has lately been attached. 

The idea of an analogy (even when only in mathe- 
matical treatment) of magnetic systems with other 
systems of fluxes (hydrokinetic, thermal, electric) dates 
back as far as Euler. Faraday (and following him 
Maxwell) and Sir W. Thomson then each developed it 
in his own way. It has been worked out and prac- 
tically applied, however, during the last decennium. 

Bosanquet (1883), Rowland (1884), W. v. Siemens 
(1884), Gisbert Kapp (1885), especially consider the 
analogy with the flow of electricity, and accordingly 
apply Ohm’s law to magnetic circuits. As, however, 
this law essentially implies the resistance being constant, 
independent of the current flowing, the above extension 
of its most characteristic meaning can hardly be con- 
ceded from the physical point of view; nothing is 
thereby meant to be said against certain practical ad- 
vantages gained by introducing an (essentially variable) 
magnetic resistance. Quite lately, again, Pisati (1890) 
has, laid much stress upon the analogy with thermal 


circuits, and accordingly has applied Fourier’s law to 


certain magnetic systems. This appears perhaps less 
objectionable in so far as thermal conductivity is not 
necessarily a constant as its electric analogue is, though 
Fourier originally introduced the former assuch. But 


* Translation communicated by the Author to the Phil. Mag. 
for October, 1898, being the abstract of a paper read before the 
Physik. Gesellschaft, Berlin, June 27th, 1890. 
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even then it depends upon temperature, not upon its 
space-variation or upon the flow of heat: the analogy 
is therefore in no case a complete one, magnetic con- 
ductivity being of course independent of magnetic 
potential. 

No physical objection, however, appears to exist to 
the totally different treatment the question received at 
the hands of J. and E. Hopkinson (1886) : they started 
frem two safely established mathematical propositions, 
and only made some auxiliary assumptions in order to 
simplify the (approximate) calculations. In this way 
they so arrived at their graphic construction, now used 
to a certain extent in machine design, and which will 
be reverted to below. 

Poisson’s old theory of magnetic induction, extended 
by Neumann and Sir W. Thomson, as laid down e.g. in 
Maxwell’s treatise, is known to rest on the fundamental 
assumption of constant susceptibility ; it therefore 
applies to all substances except “ ferromagnetics”’ (iron, 
cobalt, nickel, magnetite, and any substance which may 
yet be found to behave similarly). Kirchoff then 
introduced a new theory (in 1853) by making the more 
general assumption that magnetisation is a function 
(capable of experimental determination) of the total 
magnetic intensity. Besides the important solutions of 
certain particular cases (ellipsoid, closed ring), he re- 
stricted himself to giving a few integral equations in 
the place of Poisson’s. However, these were of but 
little practical use, and are hardly more so now that 
Duhem has lately taken up the analytical problem 
anew. 

A more geometrical treatment of the new theory 
showed the disiributions of the vectors concerned to be 


as follows :—(a@) magnetic intensity: lamellar; (0). 


magnetisation : complex-lamellar ; (c) induction : sole- 
noidal ; (d) also the three vectors are easily seen to 
have the same direction at every point. The proof and 
further discussion of these propositions cannot be given 
here. It may be remarked that homogeneous, isotropic 


ferromagnetic substance is assumed, through which no 


electric currents are supposed to flow; neither is hyste- 
resis taken into account. 

The simple type of a circuit not completely closed is 
a thin ring containing a radial air gap and subjected to 
a uniform tangential magnetising force. This parti- 
cular case, a solution of which has to my knowledge 
never been attempted, is reducible to the known case 
of an ellipsoid of revolution. In fact, it is only 
necessary that the “self-demagnetising factor” be 
capable of calculation ; 7.¢., the number into which the 
magnetisation has to be multiplied in order to obtain 
the intensity of the self-demagnetising effect. Let this 
numerical factor be, as usual, denoted by N; for suffi- 
ciently long ovoids (prolate ellipsoids of revolution) of 
axial ratio, m, it is found by the well-known equation 


: 4x 
N ars: (log, 2m — 1). 


Now let the gap of our ring have the angular value a; 
w.¢., an arbitrary concentric circle in it being considered, 
the a/360 part of this will lie in air, the (860 — a)/360 
part in the ferromagnetic substance. A consideration 
of the line integral of the self-demagnetising intensity, 
which must vanish along any such closed circular line 
of integration, leads as a first approximation to the 
result that 


N RNS [approx. = ‘035 a]. 


~ 360 —a 

The proof cannot well be given without a diagram. 
Both particular cases are now comparable in every 
respect, as the following short table shows :— 


Ovoid, Factor. Ring. 
Mm. N. a 
20 ‘0848 2-41 
30 0432 1:22 
40 "0266 76 
50 0181 Say 

100 "0054: 15 

Wart 340% 0 


Now Lord Rayleigh has given a graphic construction 
for ovoids, which Ewing expresses in the following 
words :—F rom the ordinary curve of magnetisation for 
infinitely long ovoids, that corresponding to a. given 
finite one may be obtained by shearing the diagram 
parallel to the axis of abscisse through an angle, which 
is simply determined by N, therefore also by the given 
ratio of axes. By the above the curve for closed rings 
may now, in the same way, be sheared into a diagram 
for a ring with a given angular gap. 

The analogy of this process with the Hopkinsons’s 
well-known graphic method is obvious, though at first 
essential differences appear to exist ; ¢g., the quantities 
used for co-ordinates are not the same in both cases. 
However, a comparison in detail finally leads to the 
identification of both constructions, so that in any 
given particular case the curves would exactly overlap, 
supposing the co-ordinates to be measured to proper 
scales. Our problem, a solution of which was first 
necessitated and afterwards approximately given by 
machine practice, has therefore now been solved to-the 


_ same order of approximation by physical methods. 


The degree of this approximation, the allowable 
limits for thickness of ring and width of air gap, the 
amount of “ leaking” of lines of force, &c., can only be 
determined by experiment on as large a scale as 
possible. 


STREET RAILWAY MEN IN CONVENTION. 


Cross-examining Electricians. Irevelations. 


UNDER the presidency of Mr. J. N. Partridge, ihe 
Street Railway Association of the State of New York, 
held its eighth annual meeting on the 16th ult., at 
Rochester. The President, in his address, dwelt upon 
the marked progress that had been made since the last 
meeting by the substitution of mechanical and electri- 
cal devices for the propulsion of street cars in the place 
of horses. This address, whilst setting forth some of 
the advantages of electric traction contained nothing 
of special interest, and it was followed by a paper “On 
an Electric Street Railway Motor,” read by Mr. J. W. 

McNamara. This paper, the only one presented to the 

meeting, was very short, concise and to the point; it 

referred to the conversion of a horse car line at Albany 

into an electric one, by the Thomson-Houston Com- 

pany. The contract was given out on the last day of 

November, 1889, and on May Ist, 1890, all the horses 

on that line were withdrawn. None of the drivers had 

had any training until the evening of April 27th, 1890, 

yet they were able to begin running schedule trips 

with three cars the next day. Four months’ experience 

has taught the author that the electric motor is efficient 

and reliable, but he has yet to learn that it will ascend 

an 8 per cent. grade at the rate of 5 miles per hour in 

winter as it did in summer. The question as to whether 

the electric motor is as economical as the horse cannot 

yet be answered, and need not be answered—so says 

the author in concluding his address. - 

The ‘discussion’ which followed was remarkable, 
for several reasons: in the first place hardly any re- 
ference was made to the paper read; secondly, the 
speakers, mostly representatives of contractors, referred 
to the advantages of their respective “systems,” some- 
what depreciating those of rival concerns; and, thirdly, 
for the cross-examination which certain electrical ex- 
perts had to undergo, which revealed some interesting 
facts. 

Mr. Frank Rogers, representing the Short Electric 
Railway Company, of Cleveland, stated that the 
“series” system has been abandoned by his company, 
and that they used now the parallel system, like 
Thomson-Houston and Sprague, Questioned by several 
gentlemen as to the reasons why the “series” system 
has been abandoned by its own inventors and former 
advocates, Mr. Rogers explained that it could only be 
worked successfully with two or three cars, but with 
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more than five on the line it was a failure. The trouble 
was, that it was difficult to manufacture a constant 
current generator that can be operated with little atten- 
tion. “The generator fluctuates, 50 that it does not 
take care of the current.” In the parallel system the 
electromotive force is constant. In the series system 
the current should be, but is not, and for that 
reason it is not adapted for a large number of cars. 
The construction of the conductor-was too complicated, 
a switch being used init. Prof. Short, the originator 
of the “series” system, had studied the question very 
carefully, and has spent:a great deal of money in trying 
to work the system up and make it a success, and has also 
experimented largely in underground work before the 
new company was organised; but since then the 
parallel system has been adopted. 

Mr. Rogers prefers the single overhead wire and rail 
return ; it is not so complicated, and in a large city 
where there is one line crossing a number of tracks, it 
lessens the number of wires overhead. At Cincinnati 
they were obliged to put in the parallel double over- 
head wire on account of the telephones there, and the 
street railway managers being largely interested in the 
telephone companies. Many other questions of less 
importance were addressed to Mr. Rogers and _ satisfac- 
torily answered, when Mr. E. E. Higgins, of the Sprague 
Company, which is now part of the Edison General 
Iilectric Company, was called upon to give his version 
on the subject. 

Mr. Higgins claimed that the principal things brought 
ont by Mr. Sprague, and copied ever since, were the 
placing of the motors underneath the cars, and attach- 
ing them to the axles on one side, and to a spring sup- 
port on the other. Then the control of both motors of 
the car from either platform was another important 
point. The method of winding the Sprague motor 
field, says Mr. Higgins, is entirely different from all 
others. They are wound in three sections each; the 
control of speed is effected by different combinations 
of these coils without the use of wasteful resistances. 
The consequence is that the cost of coal per car is less 
than with any other system. Mr. Higgins does not 
seem to be aware that all these points, which render the 
Sprague system so superior, were invented and applied 
by Mr. A. Reckenzaun long before, as can be readily 
seen by Mr. Reckenzaun’s patent specifications, 1882 to 
1885, as well as by numerous papers read, and articles 
in scientific journals. The claim to the conception of 
the under running trolley, Mr. Higgins believes, is dis- 
puted, and presumes that it is one of those early con- 
trivances which may have been brought out by others 
at the same time. It has been adopted everywhere, and 
is the only true way of getting at the root of the matter. 
Since August Ist, Mr. Edison had been devoting his 
entire attention to some changes in the motor. They 
referred merely to mechanical details. The fields of 

‘the motor are now spread slightly, so as to allow of 
more wire on the cores. The gears have been widened, 
but the most important advance which has recently 
been made in electrical railway work is the adoption 
of the new style of winding the armatures. The old 
armatures were wound in accordance with what is 
called the Siemens method; the wires at the ends of 
the armature are in a bunch, crossing and recrossing 
each other, and not being firmly fastened in place, 
there is necessarily some chance for the play of wires, 
and this results in the armatures frequently burning 
out. The first effect of this method is that there may 
be a maximum pressure wire touching a zero pressure 
wire, and the slight motion between these two will 
cause the insulation to become abraded, and a short 
circuit follows. In the new armatures the coils are 
wound separately, and there is no bunching of wires at 
the ends. No definite description of the winding is 
given ; but if the “drum” armature is adhered to, we 


presume the ends will be arranged on a plan similar to 


that devised by Mr. Crompton for his dynamos. 

Mr. Norman McCarty, of the Thomson-Houston Com- 
pany, mentioned that his firm had long recognised the 
fact that the electrical railway apparatus is not so much 
an electrical as a mechanical problem, They use plain 


series-wound field magnets, and have made up their 
minds that it is a good deal better to spend a little more 
for coal, and avoid wear and tear. This company uses 
the much-abused rheostat, which has the advantage that 
the car can be started without a jar. Regarding line 
construction, the Thomson-Houston Company is not 
limited by any patent, the method of construction 
varying with the conditions of the circuit. There is a 
patent on a system by which the line is fed at regular 
intervals ; there is no patent on the ordinary system 


‘used. 


Interrogated by Mr. Richardson, Mr. McCarty stated 
that he could not explain the superiority of the Thom- 
son-Houston system over the Sprague system without 
criticising the latter. The Thomson-Houston ears and 
trucks were heavier, the motors heavier and stronger 
built, the gears were wider, and electrical complications 
were eliminated. He did not care about electrical 
theories so much as mechanical perfection, and that 
was the secret of his company’s success. 

Mr. Richardson asked purely for information, as he 
represented several tramway companies which were 
contemplating the purchase of electrical apparatus, and 
had not purchased a thing yet. He called attention to 
the fact that a leading Boston newspaper sent out letters 
asking for information from all cities in which electric 
railways were operated, enquiring what systems they 
used, whether there had been any loss of life in con- 
nection with the wires, whether there was any objec- 
tion to the overhead system on the part of the public, 
and what had been the effect on the street railway 
service of the particular locality. Answers had been 
published, so far as received, from 64 different places, 
and all but four of them were favourable to electricity. 
Nashville, Tenn., was the only place where there was 
any loss of life reported. and the answer from that 
place was very amusing. ‘There had been a wire broken 
in the city, causing the death of a horse, and a negro 
woman caught up the wire and threw it over, and it 
gave her a shock that was very funny in its effects, but 
did her no injury. It killed the horse, but it did not 
kill the woman, going to show that it is easier to kill 
a horse than it is to kill a human being, especially 
a “ nigger.” 

Another objection came from Newport, R.I., where 
the “‘upper ten” were objecting to anything which 
should popularise riding. 

Mr. F. R. Chinnock, in referring to complaints on the 
part of telephone companies, said that the simple way 
to prevent induction caused by electric railway wires 
is to provide a return metallic circuit; but suggests 
that the telephone people should go to this expense, 


BRITISH ASSOCIATION FOR THE ADVANCE; 
MENT OF SCIENCE.—LEEDS, 1890. 


SIR WILLIAM THOMSON’S NEW ELECTRICITY 
METER. 


(Read before Section G, September 8th, 1890.) 


Tuis instrument forms at once an indicator, by which the strength 
of current passing at any given instant can be read off on a scale, 
and a supply meter, by which the amount of current that has 
passed through the meter during any given time is recorded on a 
train of counting wheels. 

The indicator consists of a light aluminium frame, free to turn 
about a horizontal axis, having at its top end a coil of fine copper 
wire, c, and at its lower extremity a train of counting wheels, w. 
The frame is supported on knife edges, and a current is conducted 
into and out of the fine wire coil by two spirals of fine copper wire, 
He The resistance of this coil is about 30 ohms and it is joined in 
series with an anti-inductive platinoid resistance, r, of 970 ohms. 
When the meter is in action a small current is kept passing 
through this circuit. The whole current to be measured is con- 
ducted through a fixed coil, c, of copper ribbon, which is placed 
with its plane parallel to the plane of the fine wire coil when the 
latter is in its zero position. A scale, s, divided to give readings 
in ampéres i3 attached to the indicator, on which the strength of 
current passing through the fixed coil can be read off by means of 
an index fixed to the case of the instrument. 

The recording apparatus consists of the train of counting 
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wheels, w, mentioned above and a revolving cam, «, driven by clock- 
work which is kept in motion by a weight, w. The cam is kept 
revolving at a uniform rate, and, when a current is passing 
through the instrument, comes in contact at each revolution with 
a trailing wheel attached to the counting train which it causes to 
turn round; and so makes a record. 

The action of the meter may be shortly stated as follows :— 
When no current is passing the indicator stands at 0 on the scale, 
s, the movable coil is about 1 millimetre from the fixed one, and 
the trailing wheel of the counter train is quite clear of the cam, 
so that no record can possibly be made. When a current is passing 
through the fixed coil, the top end of the indicator is repelled 
outwards, {and the counting train of wheels is brought inwards 


towards the cam to a position depending upon the strength of | 


current which can be read off on the scale. In this position, at the 
" proper time of the revolution, the trailing wheel is lifted by the 
cam, and runs over a shorter or longer path in proportion to the 
strength of current passing. Thus, if the current passing through 
the fixed coil be 5 ampéres the counting wheels might record 20 for 


every revolution of the cam, whereas were the current 10 amperes. 


the trailing wheel would roll over twice as long a path and the 
record would be 40, 
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Two screwed rods are so attached to the indicator that one, «, is 
vertical, and the other, y, is horizontal when the beam is in its 
zero position. These rods are provided with adjustable nuts— 
those on the vertical being to adjust the sensibility of the instru- 
ment, while those on the horizontal rod are for the adjustment of 
the zero. By means of the former the constant of the meter can 
be quickly varied if found convenient. Thus a meter which is 
suitable for measurement from ‘1 to 20 lamps can be altered in a 
few minutes to suit ranges of from 1 to 50 or from 1 to 100 lamps. 
This adjustment can be made by an inspector without the use of 
any auxiliary instrument. All that has to be done is to hang 
on a weight of a given amount on the knife-edge stirrup at the 
end of the horizontal arm and raise or lower the nuts on the verti- 
cal arm till the indicator shows a given reading on its scale, 


By this means also the constant of the meter can be checked at 
any time. ae 

As at present arranged the driving weight needs to be wound 
up periodically by means of a revolving disc on the front of’ the 
case. Itis intended that this should be done by the consumer, 
and an arrangement is made by which the-current is automatically 
cut off from the house when the weight is allowed to run down. 
Precautions are also taken to prevent any fraudulent tampering 
with the instrument. = 


a 


ON THE VALUES OF CERTAIN STANDARD RESISTANCE 
COILS. 


: tor 
By R. T. Guazesroonr, F.R.S. - y bg Bo 


' (Presented to Section A, September 9th.) 

Tue Standard B.A. units of the Association have during the year 
been several times compared together both by the secretary and 
by Mr. Fitzpatrick. Table I. gives the results of two sets of com- 
parisons made in August, 1890. The differences between the 
various coils and the platinum silver standard Flat are given in 
the third column in bridge-wire divisions.. One. bridge-wire 
division is very nearly -00005 B.A. unit. 


TasuE I. 


Resistance of the B.A. Standards, August, 1890, 


Difference between each coil / : 
and ah pid gees | Chinn ge of 
Coil. | Temperature eres" | Observed resistance 
: E = = caleulated, | per 1° C,in 
~ Observed From chart. | * bwed. 
Aug. 15, 1:90. | 1888, | | 
| 
A 17°2 | 27°8 33:0 — 52 28°6 
B 17°4 30°5 30'5 0-0 28'8 
C 17°6 22:2 23:°0 — 08 142 
D 1725 ; > 61:2 63'5 , — 23 61°7 
E 17:3 W92 | 995 = gO (oe ae 
F 17°3 32 — 95 | 12°7 BO 
G 175 — 22:0 — 180 -: — 40 f 55 
H 17'4 — 17:0 — 15:0 | — 2:0 5'6 
August 19 | 
A 18°8 67°5 | 69°5 — 20 28°6 
B 17°8 60°6 | 62:0 — 1°4 28'8 
C 19:2 - 316 | 36:0 4:4, 142 
D 18'8 H 145°7 | INS 5:3 61:7 
_E 19:0 ! 1706 17°3 24 60°7 
F | 189 | eal ie a 12-4 57 
G 19:0 fee 1S ' — 18:0 — 38 5°5 
H TO PL 97 7 } — 15:0 ay | 5-6 
| 


In the fourth column are given the corresponding differences 
obtained from the chart made in 1888. In the next column will 
be found the differences between the observed values and those 
given by the chart, while the sixth column gives the change in. 
resistance for 1° C. for the various coils. It will be seen that for 
the first five coils the differences between observation and the 
chart are such as would be readily accounted for by a smallerror , 
in the temperature, and we may say that there is no evidence of a 
change in the resistance of these coils relative to Flat. This con- 
clusion is borne out by the results of a series of observations made 
in January and February by Mr. Fitzpatrick, But when we come 
to the three platinum silver standards, F, G, H, the results are at 
once seen to be quite different. Thus F would appear to have 
risen relatively to Flat by about 125 bridge-wire divisions, while 
G and-H have fallen by 4 and 2°5 divisions respectively. 

Since these are the most important standards, their temperature 
coefficients béing all very small, it. was necessary to examine their 
history with some care. A change in F had been noted in a post- 
script to the report for 1888. The general conclusions of that 
Report were that up to the summer of 1888 there had been no 
change in the value of the coils. It was shown that all the 
original platinum silver coils examined then—those of Messrs. 
Elliott, H. A. Taylor, and others, as well as those belonging to the 
committee—had apparently fallen in value relatively to the mean 
B.A. unit by about ‘0007 B.A.U. since 1867, but evidence was 
adduced to show that the fall was only apparent and was due to 
an error in the temperature coefficient used at that date. <A 
single observation of Chrystal in 1876 pointed to the possibility 
of a change in F, but that change was not confirmed by other 
evidence ; while so far as the platinum silver coils were concerned, 
the observations of Dr. Fleming in 1881, and myself in 1888, 
agreed closely. hag 

Since 1888, however, changes have shown themselves. 

These are evidenced by the three following tables II., 1II., and 
IV., which give the differences Flat-F,.Flat-G, and Flat-H re- 
spectively, 
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Taste II.—Value of Flat-F. 


Date. Temperature, | Value. 
| 
10:0 10°5 
Chart 1888 15°0 9-5 
20:0 85 
May 16, 1888 ... Be, He Fas 148 9:0 
JULYARAF EH Tew. Set ef 0:0 3:0 
ARS a oe 489 a 148 | 3:8 
July 13505; vee eee oes 142 | 42 
JalyiiS; Py, 2Oxk: ye ok 146 33 
Jubyr Lye sees Da 28 14°7 3:3 
July 23; 5006.8 ta (2 16°7 4°2 
Jan. 27, 1890 ... (is ME 10:0 —40 
May Siri 02 ).; Res re 14°4 —3'5 
Ag tty). ols ras Le 16:9: . aio 
Aa pod Sptanvod Jed and 167 —30 
Taste ILl.—Value of Flat-G. 
Date. Temperature. Value. 
SAS HAS WO esas LSE TOF S| rei as 
100 175 
Chart 1888 15:0 18:0 
200 18:5 
JnlyakOes.ct cond aisex odd. 146 | 16:6 
Jan. 27,:1890.:..: at as 10:0 | 169 
Jae 29 adt.cwrs. 205 ty 45 16:7 
Bebidgat's als. ae Re 60 | 16°6 
May 81,002 ertsour lesssad +3 14-4 | 21:5 
JuMe.1LOLs s50418.4 whet ia 160 | 21°4 
June Vl. wo sae oe Te 160 | 222 
JunedAs [yyw ze Bd Ls; 16:0 | 22:2 
JUNG iis, secs ass Sis 16:0 | 22:2 
Aang. Dyhisdon sow cndetices 19-0 | A. 218 
Astte 15 gm iyal masa s* seen 17:0 | 22:3 
Age 08 baie 0! cen: 165 22°6 
Angle a e..001 ef at vcs. 165 22°5 
TasLe IV.—Value of Flat-H. 
| 
Date. Temperature. | Value. 
— to = = 
100 | 15:5 
Chart 1888 ... 7 “150 15°5 
20°0 15:5 
Fatyi1ees. 22 to seo be 146 141 
Jan. 27, 1890... “hi. ao 10:0 t75 
Fate (ADP we, ah oy 4°5 17°5 
Peter, yy et erhlowy = a 6-0 165 
May 81, ., .. — \.. <tqg 944 18:3 
June 103) 45) 3.5 sae an qa6°C » 18°1 
cc e 7 eae a i 160 17°7 
Junesh2,*, °s.: f. aT lxortreA 6-0 16-4 
June lB <q sv<we! sig. Jada 16:0 16°8 
Ane. 619s dzo0n. Re Hs 19:0 17°7 
fe) a nee aa ae 17°4 | 17:0 
Augs28iaxsib 7 ws sarere 17:0 17°8 
Ane. 29, 5 we ao wos tenes 16°4 18'2 


The three first lines in each table give the differences at the 
temperature shown taken from the chart drawn in 1888; the 
remaining lines give the differences actually observed, with the 
dates and temperatures. Thus, taking the various coils, it is 
clear that while up to May, 1888, the difference between Flat and 
F remained the same as shown by the chart and observations up 
to that date, a change took place during the low temperature 
observations in July, 1888, while by the time the coils were again 
: examined in January, 1890, a further change had manifested 

itself. This continues up to the present date, so that now at tem- 
perature of about 15 deg. the coil F has increased in resistance 
relatively to Flat by about 12:7 bridge-wire divisions. This, 
assuming the whole change to be in F, will correspond to a rise of 
resistance of ‘00063 B.A. units, or, in other words, the tempera- 
ture at which the coil is right has fallen by about 2°3°. In 
J anuary, 1890, the coils were again exposed to a low temperature, 
and it seems probable that the changes took place when the coils 
were in ice, 

Turning now to Table III., which gives the values of Flat-G, 
we see there is no evidence of change till May, 1890. The obser- 
vations in July, 1888, and January and February, 1890, are quite 
in accordance with the chart, but in May, 1890, it is clear that G 
has fallen relative to Flat. 


The value of the difference at a temperature of 16° is 221 b.w.d. 


as against 181 given by the chart. Thus G has fallen relatively 
to Flat by 4 b.w.d., or "0002 B.A. units. This change was first 
observed after the coils had been exposed to a low temperature. 

With regard to H the change first showed itself during the low 
temperature observations in January and February, 1890, and 
Table IV. indicates that the difference between Flat and H is now 
17°5 divisions as against 15°5 in 1888, or in other words, that G 
has fallen by ‘0001 B.A. unit. Also since Flat-F changed in 1888, 
while Flat-G and Flat-H did not, we infer that the change at that 
date was in F, not in Flat, while since Flat-H changed in January, 
1890, without a change in F'lat-G, it appears that the change was 
in H, not in Flat ; and finally, from the observations in May, 1890, 
which show a change in Flat-G, but nonein Flat-H and Flat-F, we 
infer a change in G. 

As to the cause of these changes, we can say but little. We 
hope to investigate them more completely by the aid of the coils 
lent by Mr. H. A. Taylor and others, and referred to in the 1888 
Report; but it seems possible that they are due to strains set up 
in the wire by the great contractions and expansions produced by 
cooling and heating in the paraffin in which the coils are embedded. 
The coil Flat is of a different shape to the others and little or no 
paraffin has been used in its construction. The other coils, F, G, 
H, are embedded in paraffin in the usual way. On cooling down 
to 0°, this shrinks greatly, and it is quite conceivable that this 
shrinkage may have strained the coils and so caused the change. 
We hope to test this by having coils made free from paraffin and in- 
vestigating with them the effects of repeated heating and cooling. 
The fall of H and G would be accounted for by a loss of insulation 
causing a slight leak either from the wire to the case or across the 
surface of the paraffin. The insulation resistance for F, G, H, was 
therefore tested and found in each case to be several thousand 
megohms, while the surface of the paraffin which had become dirty 
with time, was scraped, but without producing any change in the 
resistance. A leak, of course, would not produce the rise found 
in F. 

Observations of the coils at 0° have always been unsatisfactory 
and attended with considerable difficulty. This is mainly due, I 
believe, to the fact that the temperature of the room in which the 
observations have been made has usually been above zero, and 
that heat is conducted into the coils by the thick copper connect- 
ing rods. It would seem possible, however, that part of the diffi- 
culty (See Report of the Committee for 1888, Table VII.) may 
have been due to real changes in the resistance arising from 
strains set up by the cooling. 


The Legal Ohm Standards. 


The results of observations on the legal ohm standards of the 
Association are given in the Report for 1886. Experiments made 
in these between July, 1884, and January, 1886, showed that while 
one coil, C.L.C. 100, had retained its value unchanged, the other, 
C.L.C. 101, had varied. These observations have been continued, 
and the results are given in the following tables, which give the 
value of each coil as-found by direct comparison with the standard 
B.A. units, and its value as given by the chart in 1886, 


Taste V.—Results for C.L.C. 100. 


Date, | flandard used | Tem | vatue, | Velte.e9 | piterence 
Feb., 1887 F 16:3 100009 100008 ‘00001 
Nov., 1889 G 158 ‘99997 *99996 ‘00001 

55 55 148 ‘99971 ‘99968 ‘00003 

” ” : 16:0 “99998 1:00000 ‘00002 
Dec., 1889 Flat 14°4 *99962 ‘99959 ‘00008 

” | > 148 ‘99969 ‘99968 “OO0001 

» 33 13°2 *99925 "99924. ‘00001 

sey “Pel 6:2 “997 44. ‘99735 -00009 

a ‘99729 *99720 *90009 
TasLe VI.—Results for C.L.C. 101. 
Date, "| Standard need | Tem- | Visine |, Valueon, | Dierenre, 
cys apres Es, pe 
Feb., 87 F 163 ‘99970 ‘99930 0004.0 
Nov., 89 G 15°9 ‘99955 ‘99920 00035 

” of 151 “99932 ‘99899 00033 

” 59 16:0 "99955 "99922 00033 
Dec., ’89 Flat 14°4 “99909 “99880 “00029 

99 os 150 "99925 ‘99897 ‘00028 

” 33 13°3 |» °99879 ‘99850 ‘00029 

me a 7°6 ‘99725 ‘99695 00030 

6°5 ‘99701 ‘99668 00033 


These tables show three facts conclusively :—(1) That up to 
December, 1889, no appreciable change had taken place in the 
relative values of C.L.C. 100—the legal ohm standard—and Flat 
or G; (2) that between January, 1886, and February, 1887, C.L.C. 
101, which had varied previously, changed by about ‘0004 ohms ; 
and (3) that the greater part of that change has remained per- 
manent up to December, 1889. At present the difference between 
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C.L.C. 100 and C.L.C. 101 is about ‘0004; in 1886 it was about 
0008. The agreement between the observations in November and 
December, 1889—in one set of which Flat was the standard of 
comparison, while in the other G was used—show that the relative 
change in G and Flat took place after this date. 


' DISCUSSION ON THE REPORT OF THE COMMITTEE 
ON STANDARDS. 


(Tuesday, September 9th, 1890.) 


Tue following discussion took place on the report of the com- 
mittee, and the papers by Prof. Fitzpatrick and Messrs. Glaze- 
brook and Griffiths :— 

Prof. FirzGERaup said that he did not understand whether an 
attempt had been made to anneal the specimen of copper that gave 
the very abnormal density and low conductivity, or whether 
annealing would alter it. He also asked where the copper came 
from, because it would be interesting, in connection with the com- 
mittee that had been appointed to make experiments on this 
abnormal copper, whose thermo-electric properties were also con- 
nected with this. He would like to find out where specimens 
could be got. 

Dr. Fiemrne answered the questions of Prof. FitzGerald, stating 
that he had obtained the copper from Mr. Elmore. 

Mr. SwinsurRNneE remarked that in some American books, for 
instance, they gave a figure something like 784 as the most recent 
determination. But if there was any chance of an error of 4 or 5 
per cent. in that, he thought it would be important to determine 
it again. 

Mr. Firming said that one question raised seemed important in 
connection with changes in the coils, and that was the strains 
taking place in the wires as they were usually wound. Paraffin 
expanded and contracted during heating, and he was inclined to 
think that it would be better to use liquid paraffin. He was 
sure the members of the section fully appreciated the value 
of the work that Mr. Glazebrook was doing in keeping a 
careful watch on those coils for slow changes. Those coils 
constituted standards for all the world, and it was most 
important that a watch should be kept on them to detect 
normal changes. It was a most unfortunate fact that the standards 
were made of complicated alloys. The simple metals which would 
be better adapted for permanent standards having very high tem- 
perature coefficients. Some experiments had been carried out in 
the United States on alloys. One of these alloys was compounded 
some time ago by Mr. Weston, and Dr. Nicholls has published a 
paper on the matter. The alloys consist of copper nickel and 
ferro-manganese, and have a negative coefficient with change of 
resistance with temperature. It had been found that by suitable 
combination of these alloys it was possible to have an alloy that 
did not change its temperature. Unfortunately, however, these 
ferro-manganese alloys were not at all likely to be used, because 
they changed their resistance with small currents. His acquaint- 
ance with coil ¢ had ceased for some time, but he had some recol- 
lection that that gold and silver coil gave them some anxiety. So 
far as he could follow Mr. Glazebrook, however, it was the coil F 
(platinum-silver) that had changed so much. This seemed to 
point to the necessity for more careful investigation of the changes 
of resistance and losses with time was required. With regard to 
the method of testing capacity with a revolving commutator, he 
had made experiments some years ago with satisfactory results. 
The commutator was driven by an electro-motor being keyed on 
to the motor shaft. 

Sir Wm. THomson was glad that Dr. Fleming had called atten- 
tion to the loss of negative temperature coefficient, and said that it 
would be interesting for the section to know that the subject was 
under examination in Dr. Helmholtz’s laboratory. If there was 
no temperature variation, they might soon hope to see coils in 
which they would not be troubled with any temperature error. 

Mr. Trorrer said that since the B.A. Committee were dealing 
with the resistance of copper, it might be important to determine 
what was meant by copper. Tempering produced a very large 
change, and the expression “ thorough tempered” was used. But 
surely, if tempering did produce any change, they ought to know 
what was meant by “thorough tempering.” It was perfectly well 
known that ordinary commercial copper contained a considerable 
amount of oxygen. The question arose, What amount of oxygen 
or hydrogen might be occluded in deposited copper. It was not a 
purely chemical question, and should be determined. 

Sir Wu. Tomson remarked that the time occupied in thorough 
tempering was important. It might extend over hours, days or 
weeks, and might produce very different results. 

Prof. FirzGrraup said that that fact seemed to make the 
difference between pure and impure metals. 

Mr. Guazesrooxk said that the numbers in Table II. gave the 
resistance of the same wire that had been tested there after it 
had been annealed. In the one column they had the resistance of 
hard-drawn wire, and in the other after annealing. The anneal- 
ing was done by enclosing the wire in a flat copper case, packed 
full of asbestos and lampblack, heating it with a Bunsen burner, 
and leaving it for 24 to 26 hours. In every case the numbers in 
the table gave the results of more than one annealing. The pro- 
cess of annealing was repeated again and again, and the numbers 
gave the mean result of as perfect annealing as could be arranged 
for. 

Sir Wu. Tuomson suggested that the use of Jampblack and the 


consequent presence of carbon might have a very important effect 
on the result, and he thought it would be well to try annealing 
with asbestos alone. 

Dr. Lopas asked whether the section were to run away with 
the idea that there was something the matter with the platinum- 
silver alloy. Mr. Glazebrook had told them that the platinum- 
silver coil might be all right, but coil r had changed. He would 
like to know whether it had changed by more than one part in 
10,000. 

Prof. Perry remarked that in some observations which he had 
recently been making on wires, strips of the same wire, after being 
flattened and twisted, behaved in such a different. way as regards’ 
their elasticity that they might almost be thought to be made of 
different material. 

Lord Ray.eieu, in connection with the impurities of copper, 
mentioned some experience he had gained during last summer. 


_In passing pure hydrogen over copper wires at ared heat, he found 


that the gas reeked of sulphuretted hydrogen. It was impossible 
to get copper that did not give off sulphur. When the wires were 
taken out after heating, they were absolutely brittle, suggesting 
the idea that the removal of the sulphur had been fatal to their 
mechanical properties. 

Mr. Srarue having described the methods he had adorted for 
rotating the commutator, 

Mr. GuLAzEBROox replied to the questions and suggestions that 
had been made. With regard to what had been said as to anneal- 
ing, he was afraid that.in endeavouring to be brief, he had not 
been quite just to the very great care Mr. Fitzpatrick had taken 


on this point. There was a great feeling among copper manufac- — 


turers that a small amount of oxide was necessary to give density 
to copper wire, and there was a certain amount of oxide in all 
copper. The original reason why it was annealed in charcoal was 
to get rid of that oxide, and he fancied that in almost ali cases 
the wire did turn out brittle. At the same time it came out 
with a very much reduced resistance. In Mr. Fitzpatrick’s method 
of preparing the copper, the hydrogen was passed. over the copper 
at a red heat for a considerable number of hours. Mr. Fitzpatrick 
had a specimen of copper prepared by chemical means, the results 
of observations on which he had hoped to have had there that day, 
had not the breaking of a tube (obtainable only in Germany) post- 


_ poned the reduction and purification of the copper until another 


could be got. But he fancied the copper did become distinctly 
brittle, and lose its density when the sulphur was got rid of. As 
to Mr. Taylor’s remarks about Matthiessen’s knowledge of the 
temperature coefficient, he had his formula there, and he thought 
the number was obtained by ranging from 16 to 100. He had not 
been able to find any observations of Matthiessen lower than 16; 
if Mr. Taylor had numbers nearer 0, they would be extremely 
valuable to the report. Dr. Fleming had referred to the point he 
(Mr. Glazebrook) raised as to the effects of mechanical strain. It 
would be in the memory of the section that in the last clause of 
the report he asked for further resistance coils. It was his inten- 
tion to wind these entirely without paraffin. As to the loss with 
negative temperature coefficient, they had been in communication 
with the Helmholtz laboratory, and they hoped to haze specimens 
of wires before long. With regard to the platinum silver alloy, 
his impression was that there had been no change in the alloy, but 
that a mechanical change had been produced by strain, and he 
hoped that any electricians who had old coils of the Association 
would lend them to him again that he might compare them, and 
see if there had been any change. The amount of change in F 
was a rise of 
+ °0007 B.A. unit. 
@ — °0002 do. 
H — ‘0001 do. 


He thought Prof. Perry’s remarks entirely bore out his experi- 
ments. Mr. Searle said he had only taken a subsidiary part in the 
matter, but he made the commutator, and made it work, and that 
was of great importance. 

The PresipENT (Dr. Glaisher) congratulated Mr. Glazebrook on 
the satisfactory nature of the report, 


ON THE ELECTROSTATIC FORCE BETWEEN CON- 
DUCTORS CONVEYING STEADY OR TRANSIENT 
CURRENTS. 

By Dr. Outver Lover. 


(Presented to the A Section, September 9th, 1890.) 


Ar the last meeting of the Physical Society this session, Mr. ° 


Boys described some attempts he had made to detect mechanical 
force between a pair of Hertz resonators delicately suspended 
and immersed in a region of electromagnetic waves. 

The attempt, so far, had not been successful ; but Mr. Boys, by 
attending to the energy manifested by Mr. Gregory’s method, and 
by another method of his own, showed good reason why the force, 
if any, was just too small to be observed even with his extremely 
delicate appliances, and conjectured that a moderate increase in 
sensitiveness would be necessary in order to detect the effect. 

Every one must have full confidence that if any such mecha- 
nical effect exists, Mr. Boys will show it us before long; but, in 
common with Prof. Fitzgerald, I feel provisionally and tentatively 
doubtful whether any mechanical effect really exists between 
electric pulses travelling along wires: with the velocity of light. 
In a wire subject to electric stationary waves there are obvious 


a 


a 
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electrostatic pulses at either end and electrokinetic pulses in the 
middle: but Mr. Boys had allowed for all that, and arranged that 
the opposing effects of ends and middle should conspire to assist 
each other in causing rotation. What I felt doubtful about was, 
whether even in infinite wires, wherein all complication by reflec- 
tion and stationary waves was avoided, a pair of pulses travelling 
side by side, like a pair of humps (or a hump and a hollow) on a 
pair of parallel cords, would exert any force on each other. It is 
known that tyvo charged bodies flying side by side with the 
velocity of light will exert no such effect. (Mr. Heaviside has 
shown that this is equivalent to saying that two elements in the 
same wave-front exert no mechanical force on each other) ; but 
whether the same thing is true of two wire-conducted pulses has 
not, so far as I know, been examined by mathematicians. 

If it should turn out that pulses at full speed have no effect, 
then two straight oscillators in similar phases should repel each 
other, by the electrostatic effect of the slackening and stationary 
pulses which are being reflected at the ends. 

Such an action seems optically rather interesting. Maxwell 
predicted that a reflector or absorber would be repelled by light ; 
though, as we know, the complication of the more vigorous mole- 
cular action of material surroundings prevented Mr. Crookes from 
detecting this precise effect. We know, however that it must 
exist ; and the repulsive effects between alternating magnets and 
copper discs, detected by Faraday and recently made much of in 
an interesting manner by Prof. Elihu Thomson, are examples of 
this very thing. We can even say what the stress caused by full 
sunshine ought to be, viz., about 50 microbarads ;* that is, the 
weight of half a milligramme per square metre; but it has not 
yet been experimentally observed. If Mr. Boys finds his effect, at 
least if he finds it in the form I suggest, as an overbalancing static 


repulsion, it will represent an action between two sources of light 


-or between two similarly illuminated bodies. 

On the afternoon of the meeting of the Physical Society, by Mr. 
Boys’s kindness, I made in a back room a hasty experiment on the 
pulses of a Leyden jar discharge, which was passed either in the 
same or in opposite directions through a pair of flexible parallel 
strips of aluminium foil, looked at through a microscope. 

A fairly distinct effect was observed, its sign being, so far as one 
could tell, the sign of the electrokinetic effect; i.c., attraction 
between currents in the same direction, repulsion (more easily 
observed, because, as it was arranged, nearly four times as strong) 
between opposing currents. Hence it would seem, so far as this 
crude observation goes, that pulses in wires do exert their electro- 
dynamic effect. I expected, however, that, by suitably arranging 
matters, the electrostatic effect of the pulses could be made able 
to overpower their electro-magnetic effect. It is perhaps rather a 
barbarous plan to consider the two things separately ; but until some 
one attacks the problem in a powerful manner I have been inte- 
rested in groping at it, and accordingly make this communication. 

First, consider the action of currents in general on each other, 
and find the ratio between their electrostatic and electrokinetic 
forces. So far as I know, the electrostatic force between two 
steady currents is usually overlooked. 

No advantage in generality is gained by treating two separate 
circuits, a movable portion arranged near a fixed portion of one 
and the same circuit is sufficient. 

Arrange a short length, 1, at a distance, a, from a long parallel 
conductor; with a resistance, R, intervening between o and Pp, the 
middle opposite points of each; and through the whole send a cur- 
rent, C, up one and down the other. 
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Then the difference of potential between the two points is R c, 
or, with alternating currents, Pc, where Pp is the impedance of the 
wirer; and if the capacity per unit length of the two conductors 
is called s,, the linear density of charge on each is on the average 
A = 8, RC; alittle more above o anda little less below it; but 
unless the distribution of potential differs greatly from a linear 


Rs eS ee ee 


* Langley’s recent estimate, that a square centimetre fully ex- 
posed to sunshine receives 2°84 C.G.S. thermal units per minute, 
_1s equivalent to an energy of 67 ergs per cubic metre of sunshine, 
or 67 microbarads. (A ‘“‘barad” means an erg per cubic centi- 
metre, or a dyne per square centimetre.) 


distribution, as when.1-is comparable to a wave-length, the mean 
value will serve. 
The electrostatic attraction between the two conductors is 


ee ! tT? dy.X dy’. cos 6 a “™ Ady. cosode 
ee eee eee v J-}T Hee 
. U 


fee x2 2 . 
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Unless one of the conductors is very long there is another term, 
which, however, it is unnecessary to write. 
The electrokinetic repulsion between the same conductors is 


similarly 
] rppodyc dy’ cos 6 2pl 
eRe 


Steady Currents. 


Hence with steady currents the ratio of the static attraction to 
the magnetic repulsion is 


F 87, R? 
i. (ice (3) 


which on every possible system of units is a pure number. 
To get a notion of its value, suppose the wires to be round and 
of radius p; then 


' a 
8 = K 4 log— ; 
sO, remembering that 
1 
Fan (the velocity of light)” = 


we see that the above numerical ratio is 


(= ome) 
pe 3 


as 
x, 


a of ohms in the wire . 2 
Re Yo aoe ae (3’) 


120 log & 
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Suppose, for instance, the wires were 50 diameters apart, or 
4 log a/p = 18°4, the two forces would be equal, and just balance 
each other, if R was 552 ohms. 

With any resistance greater than this the electrostatic force 
would have the advantage, and two opposite currents in the given 
wires would attract. 


Alternating Currents. 


If the current used is an alternating one, impedance must be 
inserted in (1) and (3) instead of resistance: no other change is 
necessary. Hence an impedance meter suggests itself. Send a 
current alternating with given frequency through the pair of con- 
ductors joined by the impedance to be measured, and either adjust 
8, until the electrostatic and electrodynamic forces balance, or 
estimate the outstanding force by a torsion arrangement. Sup- 
posing a balance could be got, the impedance of the intervening 


conductor, for the particular frequency applied, is 


i! a 
pe “ai 100, log ——;- ohms. 
PP 


8, ‘*v 


Leyden Jar Discharge. 


Next proceed to consider the transient current of a Leyden jar 
discharge round the same circuit. 

Let a jar of capacity s charged to potential v, be discharged 
round a circuit whose total resistance and inductance are Ry and Ly 
respectively. Then the current at any instant after the discharge 
has begun is 

Vo 
0 = 6 
P Wo 


—mt 


sO and m? + ——— 
Ditinin S Lo 


sin pt; where m = 

The electrodynamic repulsion between the two wires previously 
considered, when the discharge occurs, is, therefore, applying (2), 
an impulse :— 


gi = HB (2)? 677. gin? pt ae 
a Pp Lo ff) ; 


a Ro 


To investigate the electrostatic attraction completely we should 
have to take into account the sinuous distribution of potential in 
space over the circuit; but, unless the waves are much shorter 
than usual, the ultimate effect on a short length will be very little 
different from the effect of a uniform potential alternating 
sinuously in time, the difference of potential at any instant 
between the fixed and movable wire being 


V=PC, 


where p is the impedance of the intervening portion of the circuit. 
Hence the electrostatic impulse is, by (1), 
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1 Ro 
Now Pp? = p? L? + R2, where p? = —— — : 
9 P 2 P 8 Lo 2 Lo 


So, noticing that R/R) = L/b as nearly-as we please, 


“4 L L 3h, OO 
P= —_ pCa Te 
Beuse 4, 0 


The second term is frequently negligible, though there is no 
difficulty in taking it into account if it is not; so the ratio of the 
impulses, at ite least-is 


Pure Si. Re ii L/e (6’) 


Cte, oly. 8/K 


The first of these three numerical factors depends merely on 
the shape of the acting conductors and their distance apart. The 
second is a proper fraction which may be made as near unity as we 
choose. The third involves a comparison between the electro- 
magnetic measure of inductance of the wire included in the circuit, 
and the electrostatic measure of capacity of the discharged 
Leyden jar. 

Taking as an example the same round wire conductor as 
before, with 


ba 3K K 
PIeS a ~ 13-42 49> 
HE Se 


and considering = as lea) for instance, we perceive that 
the two impulses will be equal and just balance each other if the 
length representing tL on the magnetic system of units be 400 
times as great as the length representing s on the electrostatic 
system. Any wire longer than this gives attraction the advan- 
tage; any wire shorter than this favours repulsion. 

Or, with different jars discharging round a given circuit, small 
jars will exhibit the electrostatic impulse, big ones the elec- 
trokinetic. 

Illustrating numerically still further; a length of 30 metres of 
No. 16 copper wire opened out into a single large loop has a self- 
induction of 500 “metres” or 50 micro-secohms. Using this as 
the wire R between the two suspended conductors, the critical 
sized Leyden jar which should excite no force when discharged 
through them is about 14 “ metres” or ‘00014 microfarad ; i.e., 
smaller than the ordinary ‘ pint ”’ size. 

With the help of an adjustable condenser, an instrument for 
measuring the t of well-insulated coils free from iron suggests 
itself here. 


Ribbon Conductors. 


If strips are used instead of round wires for the movable con- 
ductor, the electrostatic effect has an artificial advantage given it : 
for take a pair of similar strips, of length 1, breadth b, and distance 
apart a, the force caused by a current c flowing through them 
with uniform intensity everywhere is easily calculated to be 


4clp a log cos a 
a tau a tan’ a 


where a is an angle whose tangent is b/a. 

The quantity in brackets has a maximum value } when a = 0, 
v.e., When the plates are far apart enough for their shape to be 
immaterial; and its value decreases steadily towards zero, viz., 
3 ™ cot a,as a approaches 90°; the whole becoming ultimately 
27 fC). Cl. 


As for the electrostatic force between strips, I do not know how — 


far we are justified in assuming uniform distribution of density, 

even if given uniform distribution of current; but at least when 

the plates are close together the force will not be very different 
from 

2a. veaayv = aed (8°P-c)?4 

7 ReRICa 2 See eed 
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the value of 8, being Tet GE 


So the ratio of the forces for large close plates is 


K Pb \2 No. of oh ms in jmpedance of wire\ 2 
Bp! N47 ap 129 7 ajb- : 


r 


Hence with strips six times as broad as their distance apart 
the forces will balance for a steady current when the interposed 
wire is only 60 ohms resistance. 


Measure of “ v.? 

In applying an experimental observation of this kind to a 
determination of the product of the ether constants p, K, (and it 
just strikes me that it is afterall only a modification of the method 


_be directly measured. 


by which Maxwell -himself made one of the early. determinations), 
it will be better to use round wires rather _than strips, because 
linear .dimensions then come in only under a-logarithm, and 
moreover are such as can be measured with considerable accuracy 
without difficulty. Some of Mr. Boys’s quartz-fibre and aluminium 
tube devices ought to permit the zero of force to be sharply got, 
and thus a good measure of “‘v”’ to be made. 

We should have to observe very exactly the neutralisation of 
all force between the suspended and fixed conductors while a steady 
current was passing through them, with an interposed wire of 
known resistance, and then use the relation (3) or (3’) in the form 


jek = 8) RB’; 
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resistance of wire expressed as a velocity (7) 
) 4 oy 8i0so! Sgt 
If the acting conductors are set very near each other, a being 
still the distance between their centres, the denominator alters 
itself a little, becoming ae pe: 
a@— 2p? + a Vv (a? = 4p’); 
2 p” 


2 log 


with an easy additional complication if it is convenient to make 


the sectional radii unequal.* 
By filling the vessel containing the acting conductors with 
other insulating media, it is possible that the “u” for them could © 


Action of Moving Charges and Pulses. 


So far I have not taken into account the sinuosity of distribution 
of Leyden jar discharges in space, nor the possibility of pulses 
passing the two portions of the circuit between which the force is 
being observed at different times or in different phases. It would 
seem as if a small assemblage of short-waved pulses sent round a 
long circuit might be prevented from exerting any mechanical 
action on each other if the adjacent parts of the circuit in which 
their action was to be observed were purposely separated by an 
intervening lenyth of wire of many wavelengths unsymmetrically 
introduced ‘into the circuit. But before committing myself I 
should like to make a few experiments. Nevertheless I am 
tempted to go on a little further. 

If, instead of considering pulses rushing along stationary wires, 
we consider charged wires moving along endways with the speed 
of light, Mr. Heaviside has attacked the general problem in the 
Philosophical Magazine for April, 1889. He there shows that 
between two: planes perpendicular to a wire thus moving and 
moving with it at a distance apart equal to the length of the wire, 
the electrostatic intensity is ; 


E =’ 


and the magnetic intensity is 


where X, the linear density, may be distributed anyhow on the 
wire. Outside these two planes the force is zero. 

If the two intensities were to act, one on a stationary charge of 
any number of electrostatic units, the other on a stationary 
magnetic pole of the same number of magnetic units, the two 
forces would be equal. If they act on a wire conveying a steady 
current, and charged up to a certain linear density, the forces will 
be equal when the statica) measure of density is equal to the 
magnetic measure of current, i.e., when c = v y; for then 


EX=HpEC. 


Lastly, if the two forces due to one bit of charged wire, moving 
in its own line with the speed of light, act on another similarly 
moving piece, the current equivalent to the second wire will be 
v \’; and again there will be an equality between electrostatic and 
electrokinetic forces ; 


= 225) p Nv. 


Not by any different A, or by any rearrangement of X, can the 
balance be disturbed: only by a different v. If either wire moves 
with velocity less than that of light, the electrostatic force over- 
powers the other, but, so long as the full velocity is maintained, the 
density on either wire may have any value, positive or negative 
without disturhing the balance ; and this is natural enough, when, 
as here, A and c vary together ; for if \ be zero or negative any- 
where, c is also zero and negative, and the balance persists. 

Now proceed to the case of alternating pulses travelling along 
parallel stationary wires. Their speed of travel is the speed of 
light, and though the distribution of both density and current 
is sinuous there is nothing in that disturbing to a balance ; 
moreover, so long as the waves aie freely progressive, \ and c 
still accompany each other exactly, and nothing but a balance will 
be observed in a closed circuit, however, the .phases operating in 
the acting portions be altered, if the right proportion holds 
between the current and the potential, as already calculated. 

But if by reflection at distant unjoined ends of an open circuit 
the pulses be turned from progressive into stationary waves, then 


* See Foster and Lodge, Phil, Mag. June, 1875, p. 456. 
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localities can be found on the wires. at which attraction or repul- 
sion permanently occurs; for \ and © are no longer companions. 
the sinuous distribution of current lags a quarter period behind 
the sinuous distribution of charge. Hence at a given instant 
there will be places where the current force is a maximum and 
the static force zero; while at a quarter wave-length on either 
side the current force is zero and the static force a maximum. 
Halfway between these places only will the two forces be equal, 
but with alternate agreement and disagreement of sign. A read- 
justment of phase between the conductors will now make all the 
difference ;' a shift of a quarter wave-length changing from maxi- 
mum to zero,and a shift of half a wave-length bringing about re- 
versal of sign. 

According to,all.this, therefore (if it be correct) it follows that 
the simple ideas on which Mr. Boys set to work are right after all, 
and that he will detect the forces in the way he expects. 


Variation with Distance. 


A few words as to the magnitude of the effect to be expected. 
Hertz has shown (see Nature, Vol. XXXIX., p. 404) that at a rea- 
sonable distance from a rectilinear oscillator, one or two wave 
lengths being practically sufficient, the electric force (or electro- 
motive intensity) is perpendicular to the radius vector from middle 
of oscillator, and is of magnitude 


wg h's 
oe 
where p and @ are the polar co-ordinates of the place, and q¢=2z7/NX. 
Calling the length of the oscillator the axis, and the normal 
plane through its middle the equator, this means that the electric 
force is a maximum at the equator, diminishes towards the poles, 
and varies along any radius with the inverse distance from the 
centre. nang et 
At smaller distarices the law isnot so simple, but at any dis- 
tance in the equatorial plane the electric oscillation is parallel to 
the oscillator, and of amplitude 


. sin (qp — pt) . sin 0; (8) 


Ql $55 

ee ee + 1), 
showing that close to the oscillator the electric force varies as the 
inverse cube of the distance, at intermediate distances more 
slowly, while at’ a very few wave-lengths (practically one is suffi- 
cient) the first term under the root overpowers the others, and the 
ordinary law of the inverse distance holds good. 

To get an idea of the magnitude of this intensity at any con- 

siderable distance from the axis, write gq = s v, where vy is mea- 
sured by the length of spark employed at the oscillator, and 


write for q° its value oat then the amplitude of the electric 
force is 


BiVAtee Kore 


sin 6 
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Take as a numerical: example any convenient oscillator, say, to 
avoid unnecessary repetition of specification, the small oscillator 
drawn to scale on page 54 of the Philosophical Magazine for July, 
1889, which emits’ waves 1 metre long: let its constant c = 43, 
and its spark be, as there quoted, 8 millimetres, so that v, is about 


26,000 volts. Then the initial electric intensity at a distance of a 
couple of wavc-lengths in the equator is 
a: 26,000 volts. 
*o = “TS mnetres a 


144: volts per centimetre. 


Putting, therefore, at this distance of 2 metres a parallel wire 
half a wave-length long as receiver, it utilises 50 centimetres of 
the above electromotive force, and gives a maximum sparking 
potential of 720. volts, which corresponds to a spark-gap of about 
a tenth of a millimetre between flat surfaces. ‘his is an upper 
estimate, because time for a quarter-period’s dissipation should be 
allowed, the result being multiplied by a dissipation factor exp. 


1X 
(= aa “4 ; where Rk is to be found as follows, 


Energy of Radiation. 
The mean energy of the radiation per unit volume is, as is well 
“Kr” 
known (Maxwell, art. 793), ; Which in the present case, 
5 ma i fia a Ej " ae 35 2 y l a 
abbreviating» the chdpacteristic factor,. ( lox EF =A ) or its equi- 
valent, toc, is, ; P< | 
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The energy,sent per second through the sphere of radius p with 


velocity “v,”’,1s ' 
* . K Vv" sin? 6 
2map sam... p:d0 .. = __ ot 
‘ rie 32 mpc 
0 
SA a 
silts: Se aay 
vy 
Tse 5 ili 
>) dp a-c? -—- (> + (11) 


its activity. Comparing (11) with (10) we see that the equatorial 
radiation exceeds the mean radiation in the proportion of 3 : 2. 
The difference of potential v is not constant, but decreases loga- 
rithmically according to the law 
/ 


v= Vo.€ SR 3 


where & is a dissipation-coefficient of the dimension of resistance, 


and of value easily found, thus :— 
Total energy radiated for every spark of the oscillator is 


~ 


» 
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which must also €qual 4's vo”, the initial energy ; hence 
R = 12 pvc? = 360 c? ohms. 


Taking as a numerical example the same oscillator as above, 
with c = 44 and v = 88 electrostatic units, all these values are 
easily estimated.” For instance, the mean energy of the radiation 
per unit volume at any considerable distance r, say 2 metres, in 
the equator, i3 

Be Vere Fi 8B BB || 538 
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= 95 microbarads, at a distance of two metres. 

This will cause a momentary pressure on a metallic surface 
normally exposed to it, of 95 microdynes per square centimetre, or 
a milligram weight per square metre; and is nearly twice as 
strong as full sunshine while it lasts. 

At 1 metre distance, I need hardly say, the energy and pressure 
are four times as great. 

The area of energy absorbed by a fine wire linear receiver may 
be estimated roughly by finding the closeness of a grid of parallel 
wires which would just not let any radiation pass through it. 
Suppose, for instance, that a grid with wires 10 centimetres apart 
satisfies this condition; .then each wire mops up energy for a 
The heat gene- 
rated in such a wire at each spark is 


3 b1 es 9, 
ot ee Sa a's 
Z 4 xr”. 2 
This, in the numerical case already taken, with = = 14 centim. 


and K vo’ = (88) dynes, gives, at a distance of 1 metre, 
> oy B,X,590, 
25! (Luv)? 

which, repeated 100 times a second by a suitable contact-breaker, 
would yield 3,250 ergs per second, or 1 ordinary thermal unit every 


33 hours. 
The dissipation-factor, mentioned at the end of last section, is 
‘ 100 


~x <7. %.-(88)? =. 32°5 ergs per spark ; 
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Attempt at further detail. 


To work out more completely what happens when one oscillator 
is used to excite another arranged parallel to it at an equatorial 
distance r, not near enough to re-act, I suppose we may consider 
the receiver as subjected to an impressed E.M.F. given by (8), and 
write down the equation to its current x at any instant, 


wt Qeat n% a ee am ain (qr—pt), (12) 
¥ re 

the solution of which is given (for instance) in Lord Rayleigh’s 

*“ Sound,” Vol. L., p. 62. 


@ ‘ 
The heating of the receiver at each spark will be f R’ wd t. 


0 


If there be two such-receivers, far enough off each other not to 
encroach on each other's field, the current attraction between 
them will be proportional to 2, 2, and the static repulsion to 
X, 2. 7) 

Calling the right-hand side of the above equation vu, and writing 
n’* — x = n’, the complete solution is 
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where v’ is the same function of t’ that vu is of t, and where 
x, K~ 

tan y = hed Deer ee 
Nay n ? 

The second term in the above, which expresses free vibrations in 
the receiver, may be made zero, because it contains the initial 
disturbance of the receiver as a factor; and the first term, which 
expresses forced vibrations, simplifies down to 


rs a : 
pone. (SB fags (qr—pt + a)— 810 B cog (qr—pt+ 6), (14) 
4nre p—n ptn 
where tan ¢ = °= ”' and tan 6 Bee eee 
Lit een A), cK — Mm 


If there is anything like agreement between the natural 
periods of vibrator and resonator, the first of these two terms 
overpowers the other. 

Another way of writing th2 solution is 


5 : 
Fee Uva _ sin (B — a), 
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Appendiz. 


It is in accordance with theory to assert that the action of two 
given magnets on each other varies inversely with the permeability 
of the medium; that the action of two currents on each other 
varies directly as the permeability of the medium; and that the 
action of a current on a given magnet is independent of the pro- 
perties of the medium. 

To avoid misunderstanding, it must be perceived that the state- 
ment refers to a given magnet, not to a magnet of numerically 
specified strength, because about that there would be some ambi- 
guity according to the medium in which it was measured. 

Similarly, the static action between two charges is inversely as 
the dielectric constant of the medium; the action between a 
given charge moving at the approximate light speed and a given 
magnet is independent of the medium, except in so far as its pro- 
perties affect the velocity of light; while the dynamic action 
between two given charges moving together at the light speed is 
proportional to the permeability. 

It may be as well to have direct experimental verification for 
some of these things. 


LEGAL. 


ns 


Watt v. Maxim-Weston Company, Limited—Maxim- 
Weston Company, Limited vy. Watt.—On Wednesday, before 
Mr Justice Vaughan Williams (vacation judge), sitting in the 
Chancery Division of the High Court of Justice, Mr. E. Morten 
applied ew parte in the above actions, which would shortly come 
before Mr. Justice North for trial, for an order for the examination 
of a witness before a special examiner. The actions involved a 
great many issues, one important thing being to unravel the deal- 
ings which had taken place in the shares of the company at the 
instance of Mr. Watt, the chairman of the company. For this 
purpose it would be necessary to have the evidence of the stock- 
broker who carried out the transactions on the Stock Exchange 
for Mr. Watt. Information had been just received that Mr. 
Barnard, the stockbroker in question, was about to depart for 
America in search of sport, which was likely to keep him there for 
the next six months. That being so, it was desired to take the 
examination early next week. In the case of Bidder v. Brydges, 
the Court had held that such an order would be made where 
necessary for the purposes of justice. 

His Lorpsurp said he was somewhat loth to make the order 
ex parte, but he would do so upon conditions. It was quite plain 
the examination could not be conducted effectively unless the 
other side had notice and the opportunity of being present. The 
crder would go, but would contain upon its face the condition that 
notice should forthwith be given to the other side, and that they 
should be at liberty to apply to discharge the order. 


Woodhouse and Rawson, Limited.—A motion for 
the removal of the liquidators of this company, for the appoint- 
ment of others in their place, and to restrain further dealing with 
the assets, was in the list for hearing, but Mr. Baker stated that, 
by consent, it had been arranged that the motion should be with- 
drawn from the paper, no order being made upon it. 

His Lorpsuir acceded to the application. 


The City Lighting.—The City Commissioners of 
Sewers, at the instance of the Streets Committee, on 
Tuesday, resolved to invite tenders for lighting by elec- 
tricity the western districts of the City on similar con- 
ditions to those arranged for the east and central 
districts, but intimating that should any deviation from 
such conditions favourable to the Commissioners be 
desired by the!companies tendering, such deviation 
must be specifically set forth. 


NOTES. . 


Electric Lighting in Hampshire and Sussex.—The 
electric light is making considerable progress in 
Hampshire and Sussex. At Portsmouth, the special 
committee which has been appointed to consider 
the steps to be taken to introduce the light into 
the borough, are about to retain the services of an 
eminent electrician. The Winchester Council have 
determined to send a deputation to Fareham, where the 
electric light is in full operation. At Lewes last week 
a public meeting of the ratepayers was convened by the 
mayor for the purpose of considering the question of 
street lighting. A long discussion ensued, and eventu- 
ally it was determined to adjourn the matter for a 
fortnight. 


Electrie Lighting in Pemberton.—The Local Board 
of Pemberton, in Lancashire, are just now having a 
portion of their district lighted by electricity by way 
of experiment ; and it is understood that if the experi- 
ment—which will extend over two months—is of a 
satisfactory character, this means of illumination will 
be adopted in substitution for gas. Messrs. Mercier 
and Corlett, of Wigan, have put down the plant for 
this experiment. Lighting commences at dusk an 
continues until 10 o’clock. 


Electric Lighting in Nelson,—The Gas Committee of 
the Nelson Corporation have under consideration a 
scheme for the lighting of the town by electricity 
instead of gas as at present... . 


Lighting at Northampton.—The central station of 
the Northampton Electric Light and Power Company, 
Limited, is being erected by Messrs. Crompton and Co., 
Limited, who are also doing the wiring of the hotels, 
houses, shops, &c., to be lighted. Mains are already 
laid in several of the streets and current will shortly be 
available. 


The Electric Light at Exeter.—The Exeter City 
Council held a meeting on Monday to consider an 
application from the Electric Light Company and a 
recommendation from the special committee on elec- 
tric lighting that steps should be taken to obtain a 
provisional order for the Council. Mr. Alderman 
Andrew proposed : “‘ That, inasmuch as any monopoly 
of the supply of electric light was rendered impossible 
by the Acts of 1882 and 1888, which also safeguard the 
interests of the citizens in other directions, it is not 
desirable that the Council should take steps to obtain a 
provisional order until it has ascertained what arrange- 
ments can be made with the existing Electric Light 
Company for the optional purchase by the Council of 
their works at shorter specified periods than 42 years.” 
He reiterated a statement which he had previously 
made, that if the Authority obtained the necessary 
powers from the Board of Trade it would cost them 
£30,000. Mr. Pope seconded the amendment, which, 
after a discussion, was adopted by 28 votes tol3. A 
small committee was appointed to confer with the Elec- 
tric Light Company and go into all matters of detail. 


Electric Lighting in Chelsea.—The figures given by 
the surveyor in the vestry’s annual report and published 
by us are rather ancient. The houses taking current have 
increased to 180, and, including those in South Ken- 
sington, represent 17,300 candle-power. 


Electric Lighting in Leeds,—At a meeting of the 
Leeds County Council, on Monday, it was decided to 
leave the lighting of the Borough to private enterprise. 


Exhibition at Palermo.—It is announced that a 
national exhibition will be held at Palermo during the 
coming year. The committee has determined to make 
the electrical portion of the exhibits a feature of much 
greater importance than was the case in the exhibitions 
at Turin and Milan. 
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The Proposed Spanish Cables.—The issue of Jn- 
dustries for the 3rd October contains the following 
note with regard to the telegraph cables to the African 
coast :—‘‘ Two tenders have been sent in to the Spanish 
Government for the laying of the cables from the coast 
of Spain to the African possessions in Morocco. One 
of the tenders is from the India-Rubber, Gutta Percha, 
and Telegraph Company, London, and the other from 
the Spanish National Company. Neither of the tenders 
agreed strictly with the bases that were required by the 
Government, and it seems likely that they will be 
rejected. The administration would have preferred to 
receive a tender from Messrs. Siemens, but this firm 
-would not have agreed to such risky conditions as the 
Government demanded. The fact is that the cables to 
the other side of the Strait have a bad history.” Our 
contemporary would have added considerably to the 
interest with which this note will be received had some 
authority for the last paragraph been given. The 
history of cables across the Strait would be a valuable 
addition to the records of submarine telegraphy. 


The Champion Cut-out,— Under this name, Mr. J. 
Torr Todman is making a cut-out which can be placed 
in the ordinary wood casing which covers the cable, 
thns avoiding the necessity for cut-outs projecting from 
the walls. In the figure, A isthe wood casing, B the 


cable, © the cut-out, consisting of two brass ends in 
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which the cable is soldered. These two ‘ends are 
joined by a strip of vulcanised fibre, and’ thejfuse wire 
is fixed under the two screws shown. The fuse and 
connection is covered by a glass tube which slides along 
the cable when it is necessary to renew the fuse. 


Recent Interruptions and Repairs to Submarine 
Cables and Land Lines :— 


Interrupted. Repairec. 
Cable :—Jamaica—Colon.., «- 16 July,1890, 4 Sept., 1890. 
Amoy—Shanghai Se A hae 4D AUG hemes 
Buenaventura— 

Santa Elena ... 30 Aug 7 Sept. —;; 
Suez—Suakim .., meeeecept.-,, 13 ;; 5 
Suakim—Perim Coie tes », Still interrupted. 

Land Line :—Buenaventura - IOSept. ,, 13 Sep., 1890. 
Moulmein—Bangkok .,, 14  ,, yimge LOLS CD Ucmaes 


The Proposed Electric Tramways in Glasgow.—On 
Monday, September 29:h, a deputation from the Glas- 
gow Corporation, consisting of Bailie Paton (convener 
of general committee), Bailie Wallace (sub-convener of 
general committee), Bailie McFarlane, John Ure, Dean 
of Guild, and ex-Lord Provost, Councillor Colquhoun, 
and Mr. David Rankine, engineer, Glasgow Corporation 
Tramways, visited the General Electric Power and 
Traction Company’s electric cars and installation on 
the Barking Road section of the North Metropolitan 
Tramways Company’s system. The deputation were 
wet by Messrs, Faller and Macpherson, directors of the 
Electric Power Company, and by several of its leading 
officials. Having made a minute inspection of the 
many points of interest in the working of the cars, the 
corporation authorities expressed themselves as greatly 
pleased with all they had seen. The raison detre of 
the visit was, that the Glasgow Corporation have it in 
view to take into their own hands, at the expiration of 
the present concession, the entire Glasgow tramway 
service, and equipping the same with accumulator cars. 
On the following day the deputation visited the instal- 
lation of the Central Birmingham Tramway Company. 


Another Fatal Shock,—A telegram from New York, 
dated October Sth, states that a man was killed in New 
Orleans the preceding day through coming in contact 
with an electric light wire, 


Account of a Cable Expedition.—The October 
number of Scribner’s Magazine contains an account, 
written by Mr. Herbert Webb, of the laying of the 
cables connecting Spain with the Canary Islands. It 
was scarcely necessary to disguise the names of the 
vessels employed, since the names of the islands, to 
which the cables were laid, are given. This, however, 
is but a minor consideration, and in no way detracts 
from the merits of the article in question. Some of 
the difficulties met with in cable work are well de- 
scribed, and we may congratulate Mr. H. Webb on 
having written a popular account of some of the inci- 
dents connected with submarine telegraphy. The 
article is sufficiently well illustrated. 


The Advantages of Technical Education, — The 
students of the Glasgow and West of Scotland Tech- 
nical College appear to be doing well, especially 
in the engineering classes under Prof. A. Jamieson. 
Mr. James Raeburn, who attended the electrical engi- 
neering laboratory, has been despatched to St. Peters- 
burg to settle details about the electric lighting of 
Odessa Harbour, the Russian Government having 
approved of his plans prepared for the Thomson- 
Houston Company, who are giving him £500 per 
annum. Mr. Arthur H. Allen, who gained first-class 
honours in both electricity and electric lighting last 
session, has entered the service of Messrs. Holmes and 
Company, of Newcastle; and Mr. Auchinachie, from 
Keith, has been given a good appointment with the 
well-known firm of Messrs. Siemens Brothers & Co., of 
London and Charlton. 


0. S, A. Annual Dinner,—The sixth annual dinner of 
the Old Students’ Association of the City Guilds of 
London Institute will be held at the Holborn Restaurant 
on Friday, October 17th, 1890, at7 p.m. Tickets, price 
4s, 6d. each, may be obtained from the secretary, 14, 
Garfield Road, Lavender Hill. Mr. W. B. Esson is the 
president of the Association for the ensuing session. 


The Postmaster-General and the Case of Senior 
Telegraphists.—The following notice was posted in the 
Central Telegraph Department on Saturday last. “In 
continuation of the notice of the 14th July, the Post- 
master-General desires to notify that, with the consent 
of the Lords of the Treasury, he has converted 43 of 
the existing senior telegraphists appointments on the 
male staff into a new body of second class assistant 
superintendents on a scale of £200, rising, by £10 
annually, to £260. The minimum of the senior class 
of telegraphists will be £160 per annum.” Twenty 
corresponding appointments will be made on the female 


-staff. Curiously enough, these new appointments are 


dated Sunday, October 5th, and this very unusual cir- 
cumstance has given rise to much speculation and con- 
jecture. 


The School of Electrical Engineering and Sub- 
marine Telegraphy.—As the result of the examina- 
tions recently held at the above school, we are informed 
that the following gentlemen have now obtained the 
Vellum Certificate of the school :—(a@) In electric light- 
ing and power transmission—Messrs. Claypoole, Garré, 
Gillies, Lawrence, Phillips, Roussel and Waring. The 
examinations in these subjects were conducted by Mr. 
Gisbert Kapp, and included a vivd voce and practical 
examination. (%) In telegraphy and telephony— 
Messrs. Lawrence (above named) and Salmony. This 
examination was conducted by Mr. H. R. Kempe. 


Movements of Cable Ships—On the morning of 
Wednesday, October 8th, the 8.s. Silvertown left the 
Silvertown Company’s works, en rouie for the West 
Coast of America, to lay direct cables between Lima, 
Yquique, and Valparaiso. 

II.M. telegraph ship JZonarch sailed for the Irish 
Channel to repair one of the Post-office cables. 

The s.s. John Pender left the river for, we are in- 
formed, the Red Sea, to relieve the cable steamer at 
present stationed there, 
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The Manchester Association of Engineers.—We notice 
in the syllabus of the 1890-91 season of the Manchester 
Association of Engineers that on January 24th next, 
Mr. A. B. Blackburne, assistant manager to Messrs. 
Mather and Platt’s electrical department, is announced 
to read a paper on “ Dynamos: the Consideration of 
the Chief features which Regulate their Application.” 
We hope that Mr. Blackburne’s latest experiences will 
enable him to put before his audience something new ; 
in any case, his discourse is certain to prove inte- 
resting. 


Anticosti Cable.——Messrs. W. T. Henley’s Telegraph 
Works Company, Limited, write to us as follows :— 
“Referring to the paragraph under this heading in 
your “ Notes” in the issue of the 3rd inst., we beg to 
inform you that this cable was made by us, the core 
being composed of our patent ozokerited vulcanised 
India-rubber, of which the Canadian Government have 
had considerable experience for some years past.” 


A Gallant Deed.—IN the REVIEW for September 
19th, we chronicled the death of lineman Kepp, in 
New York, but there was an incident connected 
with this matter which has only just come to our 
notice through the columns of Modein Light and Heat, 
and which we have much pleasure in bringing before 
our readers. Our contemporary says :—‘ The electric 
lineman must beware ot the live wire. If he is 
possessed of ordinary intelligence and presence of 
mind, and is thoroughly instructed in the duties and 
requirements of his calling, as every lineman should 
be, any accident which may befall him must be the 
result of his own negligence or hardihood. The death 
of lineman Kepp, and the gallant but too late rescue of 
the suffering man by Mr. Charles Phipps, of the Brush 
Company, illustrate this. Had the unfortunate line- 
man taken the ordinary precaution of using rubber 
gloves, he would have been alive to-day. Mr. Phipps’s 
heroic act was fraught with much greater danger than 
that which menaced the lineman. He was coming out 
of the theatre in evening dress, and with rare presence 
of mind took in the whole situation ata glance. He 
had ‘no rubber gloves, but he improvised a substitute 
with rubber coats borrowed from hackmen. Thus pro- 
tected, he climbed the pole and cut the wire across 
which the lineman hung, after which he lowered the 
man into the arms of those who were waiting and 
watching below. Although Mr. Phipps made light of 
his brave action, those who saw it were more appre- 
ciative, and we believe that the gold medal of the 
Humane Society has been awarded to many not more 
deserving than the noble-hearted electrician.” 


Opening for Electric Traction.—Colonel C. M. David- 
son, the chairman of the Hawaiian Tramways Com- 
pany, stated at the meeting of the company last week 
that the “board were doing their best to keep down 
the expenses of the company, and with that view they 
were considering the advisability of running their 
tramway by electricity.” English traction companies 
should attend to this. 


The National Telephone Company.—We hear that the 
directors of the National Telephone Company, Limited, 
have decided to reduce their rates of £15 to £10 per 
annum, and that they are further considering the ques- 
tion of giving special advantages to their subscribers 
for trunk line service. 


Dublin City Lighting.—The time for receiving 
tenders has been extended to the 30th October. 


Killarney in the Running.—The Town Commis- 
sioners, after various flights of oratory, have again 
settled on the earth, and will apply for a provisional 
order in a reasonable manner. 


Electric Light at Gravesendi—After many discus- 
sions the Town Council has resolyed to apply for a 
provisional order, 


Electric Traction.—At the usual meeting of the 
Oswaldtwistle (Lancashire) Local Board, on Monday, 
consent was given to Mr. Chadwick, C.E., constructing 
an electric tramway through thattownshipto Accrington 
on satisfactory terms being arranged. 


Personal,— Last week the electrical engineering 
pupils-of Messrs. Immisch & Co., Kentish Town, pre- 
sented a piece of silver plate, as a token of their esteem, 
to Mr. Charles Francis Quicke, late chief engineer and 
works manager, on his relinquishing that post, after 
eight years’ connection with the firm. The workmen 
and staff also presented, on their own behalf, a massive 
silver spirit case and an inlaid cabinet. 


Mr. G. Jones, electrical engineer at Chatham Dock- 


yard, has been ordered to proceed to the works of the 
Naval Construction and Armament Company, Barrow- 
in-Furness, to assist Mr. Apsey, who recently proceeded 
from this yard to superintend the construction of the 
electric light apparatus which is being manufactured 
for vessels of the Royal Navy. 


Electric Light Accidents.—A correspondent of the 
Times says an engineer in the electric light works at 
Waltham, in Massachusetts, last Thursday received an 
electric shock of 1,500 volts. His hands were badly 
burnt, but his injuries were otherwise not serious. 
Although he was, perhaps, working a 1,500-volt circuit, 
it does not follow that a current passed through him 
at that difference of potential, 


A Correction.—A correspondent says our note last 
week, on “A Telegraph Superintendent Killed,” was 
exaggerated ; the man is still dead. 


Edinburgh Exhibition—At a committee meeting ~ 


held last week in the City of London, it was resolved 
to consider the exhibition a success. Over three 
million people have passed the turnstiles, a fact which 
is probably due to the near vicinity of the Forth 
Bridge. 


The Revolution in Copper.— On Thursday, the 
25th September, Dr. John Hopkinson paid a visit to 
the works of Elmore’s Patent Copper Depositing Com- 
pany, at Leeds. His time was limited, so his report 
simply states that he had an opportunity of observing 
the effect of the burnishing tool upon the deposited 
copper which, under its influence, exhibited a beauti- 
fully smooth surface. He also confirms his previously 
expressed opinion that on a large scale the Elmore pro- 
cess of depositing should not exceed £5 a ton or $d. 
per lb., and he returned well satisfied with what he 
saw. A report from Dr. Hopkinson, or any other 
qualified expert, giving a comparison of the actual cost 
of the Elmore and other processes for producing copper 
tubes would have been to the point, and have put us 
in possession of hard facts instead of estimated data 
with which we have hitherto had to content ourselves. 


The Channel Telephone Cable.——We understand that 
Messrs. Siemens Bros. & Co. have secured the contract 
for manufacturing the 4-cored cable to be-used for 
telephoning across the Channel. - 


Woodhouse and Rawson United, Limited. — The 
report and balance sheet of this company is before our 
readers, and the meeting to discuss the same takes place 
to-day. It would, of course, be very interesting to 
know how the gross profit of nearly £100,000 was 
made, how much from trading, and how much from 
company promoting. The shareholders, however, will 
doubtless be content with their 15 per cent., and we 
sincerely trust that 80 good a dividend will be always 
forthcoming. : 


Edinburgh and the Electrie Light,—At a meeting of 
the Edinburgh Town Council on Tuesday, it was: re- 
solved, on the motion of the Lord Provost, to make 
application to the Board of Trade for a provisional 
order. 


fo eT Oe Pree ee ee 


THE THUMGKAPHIC JOURNAL ANY 


HLECTRICAL 


OCTOBER 10,:1890.] 


The Nicaragua Canal and the Telegraph.—In con- 
nection with the works on the Nicaragua Canal, which 
are stated to be progressing most favourably, we learn 
that a telegraph line has been completed between 
Greytown and the Lake of Nicaragua, where.a junction 
is made with the telegraph lines to the Pacific Coast. 
We therefore presume that telegraphic communication 
is now established between Greytown and the United 
States 17d the Central and South American Company’s 
cables which touch at San Juan del Sur, a port on the 
Nicaraguan coast, and connected by Government lines 
with the principal towns in that Republic. 


Berliner’s Gramoplone.—Several ‘gramophones of 
this make have, during the past three weeks, been 
shown in operation at 11, Queen Victoria Street, E.C. 
It is not unlikely that we may hear more of this in- 
vention shortly from a company point of view. 

Electric Railway Experiments.—Some experiments 
have been made with a railway waggon fitted with 
motors and accumulators, on the local railway Hild- 
burghausen-Heldberg-Friedrichshall, in: Bavaria. The 
line is about 19. miles. long, and the waggon is said to 
have worked successfully. This is the greatest test 
with electric traction in Germany: The experiments 


were made by the builder of the railway, Mr. Hostmann - 


and two other engineers, one being from the Oerlikon 
Engineering Works. 


The Report of the Postmaster-General.—The report 
of the Postmaster-General, issued last week, shows a 
great increase of business. Telegraphic money orders 
issued during the month of March amount to £6,262. 
In the course of the year 263 post-offices and 58 rail- 
way offices were opened for telegraphic business, 
making the total number of such offices open on the 
31st March 5,673 and 1,679 respectively. The total 
number of telegrams dealt with was 62,403,399, as com- 
pared with 57,765,347 in the previous year. 


NEW COMPANIES REGISTERED. 


Leeds and London Electrical Engineering Company, 
Limited.—Capital £100,000, divided into 250 founders’ 
shares, 9,750 non-cumulative £7 per cent. preference 
shares, and 10,000 ordinary sharesof £5 each. Objects: 
To form centres in the United Kingdom and elsewhere 
at which electrical energy may be generated and 
accumulated, and from which the same may be distri- 
buted for public and private lighting of every descrip- 
tion, or for supplying motive’ power or heat, and to 
enter into contracts for such purposes. To acquire the 
right to manufacture and put up telephones, telegraphs, 
electric bells, phonographs, and all other electrical 
apparatus now known or hereafter to be invented. To 
manufacture lightning conductors, electrical generators, 
motors, cables, accumulators, lamps, and fittings of all 
kinds. Signatories (with 1 share each) : H. Linklater, 
5, Benthal Road, N.; T. B. Arundell, 1, Devonshire 
Street, Portland Place; P. H. Clark, 51, Norroy Road, 
Putney; James Whitehead (electrical engineer), 
Heycot, Crouch End, N.; J. A. Roxburgh, 77, Queen’s 
Road, Finsbury Park ; J. Kerby Chambers (electrical 
engineer), 10, Richmond Villas, Holloway; J. W. 8. 
Hawes, 25, Colebrooke Row, N. The signatories are 
to appoint the first directors; qualification, £500 in 
shares ; remuneration, one-tenth of the net profits after 
payment of 7 per cent. dividend on preference and 
ordinary shares, provided that the maximum remunera- 
tion be £1,500 per annum. Registered 2nd inst. by 
Wilson & Co., 1, Copthall Buildings. 


Electro-Metallurgical Company, Limited.—Capital 
£2,500, in £5 shares. Objects: To acquire the busi- 
ness of electro-metallurgists, platers and depositors 
on metals, carried on by the Electro-Metallurgical Com- 
pany at 23, Newhall-street, Birmingham, and the 
business of electro-platers carried on by the Victoria 
Plating Company at 9 and 10, Sherborne Road, Balsall 
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Heath, Birmingham. Signatories (with 1 share each) : 
*Alfred Smallwood, *Alfred Gough, *H. Fenney, Wm. 
Ralph Bradley, J. J. Bedney Arter, J. H. Fenney, E. G. 
Walters, all of Birmingham. The signatories denoted 
by an asterisk are the first directors. Registered 3rd 
inst. by T. H. Philpots, 89, Chancery Lane, agent for 
Alfred Gough, 120, Edmund-street, Birmingham. 


Buller’s, Limited.—Capital £200,000, in £10 shares. 
Objects: To acquire the business and liabilities of 
Buller, Jobson & Co., Limited (in voluntary liquida- 
tion), engineers and contractors. To manufacture and 
produce electrical plant, and to supply electric and 
other forms of power and energy. Signatories (with 1 
share each): *EK. W. Buller, 49, Charlotte Road, Bir- 
mingham; *H. ©. Jobson, Kidderminster; E. J. 
Chambers, Dudley ; W. Greenhill, Dudley ; E. P. Job- 
son, Dudley ; A. T. Baller, Penrith ; J.T. Harris, Stone, 
Staffordshire. The first two signatories are appointed 
directors ; qualification, 100 shares. © Registered 6th 
inst. by Waterlow Brothers and Layton, Limited, agents 
for Smith, Pinsent and Co., of Birmingham. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Patent Lithographic Zine Plate Company, Limited. 
—The statutory return of this company, made up to 
the 20th August, was filed 6th September. The nominal 
capital is £10,000 in £5 shares; 700 shares are taken 
up, 200 being considered fully paid. Upon 500 shares 
£3 per share has been called and paid. Registered 
office, India Chambers, Queen’s Dock Side, Hull. 


J, A. Egestorff and Company, Limited (manufacturers 
of ultramarine and colours and electrical engineers).— 
The statutory return of this company, made up to the 
29th August, was. filed September 4th. The nominal 
capital is £10,000 in £5 shares ; 1,290 shares have been 
taken up, 400 being considered fully paid. Upon 890 
shares, £2 10s. per share has been called, the calls paid 
amounting to £1,509 10s., and unpaid to £715 10s. 


’ Registered office, Backbarrow, near Ulverston. 


Buller, Jobson and Company, Limited.—At an 
extraordinary general meeting of the members of this 
company, held at the Great Western Hotel, Birming- 
ham, on 16th ult., it was resolved to wind up volun- 
tarily, the liquidator, Mr. W. Newton Fisher, of 
Waterloo Street, Birmingham, chartered accountant, 
being authorised to enter into an agreement with a 
new company to be called Buller’s, Limited, for the 
transfer to that company of the assets and liabilities of 
this company. These resolutions were confirmed on 
the 2nd inst. and were duly filed on the 3rd inst. 

The last return of the company is made up to the 
10th February ; the nominal capital at that date was 
£108,100 divided into 5,405 “A” and 900 “B” shares of 
£20 each. 4,505 “A” and 900 “B” shares have been taken 
up and the full amount has been called thereupon. Upon 
4,497 “A” and 900 “ B” shares the full amount is con- 
sidered as paid up. The calls paid amount to £160. 
Ata meeting of the company, held on the 7th March, 
the capital of the company was increased by the sum 
of £50,000, divided into 2,500 first preference shares of _ 
£20 each, carrying a cumulative dividend of 6 per cert 
per annum. 


Kent Patent Are Lamp Company, Limited,—The 
subscribers to this company have appointed as directors 
of the company Mr, Herman Stanberg, of 45, High 
Street, Borough, 8.E., and Richard Dyson, of 15, Aus- 
tralian Avenue, E.C. The registered office of the com- 
pany is now situated at 17, Holborn Viaduct. Secretary, 
Mr. Arthur Salter. 


Baxter's, Limited (civil, marine. and electrical engi- 
neers).—The statutory return of this company, made 
up. to the 29th July, was filed 23rd August. The 
nominal capital is £30,000, divided into 1,000 pre- 
ference and 5,000 ordinary shares of £5 each, 14 ordi- 
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nary shares are taken up, and £4 has been called and 
paid thereon, the calls paid amounting to £56. Regis- 
tered office, Sandiacre, Derby. 


Peru Telephone Company, Limited.—The registered 
office of this company is now situate at 42, Old Broad 
Street, E.C. 


Ecuador Telephone Company, Limited,—The regis- 
tered office of thiscompany is now situate at 42, Old 
Broad Street, E.C. 


CITY NOTES, REPORTS, MEETINGS, &c. 


Woodhouse and Rawson United, Limited. 


THE annual report of the directors to be laid before the meeting 
at Winchester House to-day (Friday), the 10th inst., states :—Of 
the original capital all the ordinary and preference shares have 
now been issued. Of the ordinary shares, one-half of their value 
remains uncalled. The premiums from the second issue, amount- 
ing to £4,050 53. have been placed to a reserve fund. From the 
balance sheet it will be seen that after payment of all expenses 
and writing off £7,421 16s. 9d. in reduction of the sum standing to 
patent accourt, the balance to the credit of the company amounts 
to £61,085 1s. 94. Out of this sum the directors propose to pay a 
dividend at the rate of 15 per cent. per annum on the ordinary 
shares and of 8 per cent. per annum on the preference shares, 
which, together with the interim dividend for the half-year already 
paid at these rates, amounts to £18,749 6s. 6d. Of the balance, 
amounting to £42,335 15s. 3d., the directors propose to place to 
reserve £25,000, of which £10,000 will be set aside to a goodwill 
reserve fund, and £15,000 to a general reserve fund, and to apply 
£1,000 to the formation of an employés pension fund, leaving 
£16,335 15s. 3d.to be carried forward to next year’s account. The 
directors do not propose to increase the dividend anticipated in 
the prospectus, as the prudence of building up reserve funds of a 
considerable amount will be evident to the shareholders. 

The directors think it well on this occasion to give more infor- 
mation than is usually contained in an annual report, in order to 
enable the shareholders to realise the scope and extent of the 
operations in which the company is engaged. Their efforts 
during the past year have been directed to consolidating and ex- 
tending the several branches of business which have been taken over 
by the company. These are of a very comprehensive character, 
and include :— : 

1. The manufacture of all articles connected with electricity 
and engineering, so far as they come reasonably within the 

technical and financial resources of the company. 
_ 2. The supply of all ‘articles connected with electricity and 
electrical engineering. 

3. The execution of all works of installation coming within the 
province of electrical engineers and contractors. 

4, The testing and proving of new patents and inventions con- 
nected with electrical and engineering science, and their intro- 
duction to the public, either by arrangements for working such in- 
ventions by this company or by assisting the owners in forming 
separate companies for working them. 

The experience of the past year leavesno doubt that great services 
may be rendered to the shareholders and to the public by develop- 
ing this latter branch of the business, with prudence and energy ; 
and the knowledge acquired from an extensive range of manufac- 
tures,and a thorough acquaintance with the demand and channels 
of supply of electrical plant and apparatus, place this company in 
an exceptional position to invite and secure the confidence of in- 
ventors, and to assist them in bringing their inventions before the 
public. With this object it is necessary to command the ready 
means of practically testing every kind of electrical and mecha- 
nical invention which may be offered, and to maintain an exten- 
sive business and correspondence in all parts of the world. 

The following are the factories owned by the company and the 
character of the work done :— 

a. West Kensington Hall Works, Hammersmith Road, W. 
These works, over an acre in extent, are the company’s freehold. 
Here are manufactured light goods, such as switches, lamps, 
measuring and other electrical iustruments, primary and secondary 
batteries, and every class of small automatic machinery. Here 
also is carried on the electro-plating business and manufacture of 
plating plant. At these works most processes offered to the com- 
pany are tested, and only when they have thoroughly passed the 
examination of the company’s experts is the purchase or introduc- 
tion to the public entertained. At the present moment four 
important electrical inventions of exceptional merit are undergoing 
the process of final testing. 

b. Union Foundry, Kidsgrove, near Crewe. These works, which 
are also freehold, have been recently avquired on advantageous 
terms, and are well situated in the heart of the coal and iron dis- 
trict, having both a railway siding and a canal adjoining. They 
are fitted up with every class of heavy machinery to enable the 
company to construct engines and boilers of almost any size or 
power, water and gas works plant, steam and hydraulic cranes, 
tanks, pumps, large dynamos and other heavy machinery, whilst 


further special plant is now being erected to keep abreast of recent 
improvements. 

c. Cornbrook Telegraph Works, Manchester. These works are 
leasehold, and are fully engaged in the manufacture of telegraphic 
instruments; there are also manufactured small dynamos and 
motors, as well as light lathes and drilling, shaping, milliag and 
screwing machines, specially designed for electrical work. Prac- 
tically the whole of the contracts for telegraphic instruments, &c., 
for the London and North Western Railway for a period of two 
years, together with contracts for the Caledonian and Great 
Eastern Railway Companies, have been placed with the company 
at these works. 

d. The supply department is rapidly increasing its turnover. 
Its catalogue of electrical goods and appliances connected there- 
with is recognised as the most complete and comprehensive of its 
kind, and forms a standard text book in the trade. The acquisi- 
tion of the new warehouse, with entrance at 30, Cannon Street, 
and more recently of the lease of the neighbouring premises at 
34, Cannon Street, and 84, Queen Victoria Street, enables the 
company to keep in hand and exhibit an extensive stock of nearly 
every kind of electrical apparatus and fittings. 

e. The installation department has carried out a large number 
of important contracts. Among others, the lighting of the palace 
at Mysore, India, by electricity has been satisfactorily and pro- 
fitably finished ; and the Sociedad Espajiola del Electricidad, in 
Barcelona, has placed the whole of their arrangements for im- 
proving and extending the lighting of that city by electricity in 
the hands of this company. 

f. At Bradford the company have a branch establishment, with 
show room and warehouse, which: provides for installations and 
the supply of electrical goods in the North of England. The 
company has been specially appointed contractors to the local 
authorities in that town in connection with their central electric 
lighting station. 

g. An electric bell and signalling business is conducted at 2, 
Gray’s Inn Road, under the management of the Messrs. Jensen, 
whose well-known patents this company has acquired. 

h. The company has also acquired the electric and steam launch 
business of Mr. Sargeant, carried on at Chiswick. 

Branch offices have been opened during the year in Sydney, Mel- 
bourne, Johannesburg, and Valparaiso, besides additional agencies 
in various other foreign countries. In the early part of the 
present year the directors disposed of a portion of their premises 
at West Kensington to the Kensington Co-operative Stores, 
Limited, a new company, which obtained the support of this com- 
pany because it afforded an opportunity of disposing, upon advan- 
tageous terms, of a portion of its buildings unsuitable for 
manufacturing purposes, and increased the value of the remainder 
of the property. A second issue of shares of the Kensington 
stores has lately been made at a Jarge premium, and was applied 
for two and a half times over. The directors have, in addition, 
been instrumental in forming the International Okonite Company, 
for the working throughout the world of the patents for that 
valuable insulating material. The company, whose shares have 
been entirely allotted, has an established business in America of a 
profitable and rapidly increasing character, and owns works also 
at Manchester, from which it will supply the okonite wire required 
in Great Britain. The yield of both the American and English 
works during the current year has largely increased, and a profit- 
able return may be looked for. This report would not be complete 
without an illusion to the success that has attended the introduc- 
tion by Woodhouse and Rawson, Limited, of the now well-known 
Elmore process for manufacturing copper articles by electro-depo- 
sition at a great saving of cost, and of unique quality. Since the 
expiration of the financial year ending on the 30th June, 1890, 
this company has introduced Elmore’s French Patent Copper 
Depositing Company with very marked success; 66,750 shares 
were offered for subscription, and over 250,000 shares were applied 
for. The official quotation of the shares of this company in the 
Stock Exchange list is now before the committee. Owing to the 
delay in the winding-up of the vendor companies, mainly caused 
by the protracted arbitration in which one of them was engaged 
at the time of purchase, a final settlement with them had not been 
effected before the close of the first financial year of this company. 
These difficulties have since been removed, and the directors daily 
expect to have the quotation granted. The sum of £75,000 which, 
as stated in the prospectus, Woodhouse and Rawson, Limited, was 
to lodge with this company as a guarantee fund for the payment 
of a minimum dividend of 15 per cent.’per annum for the first 
three years, has been duly received. 

The shareholders will doubtless approve of the formation of an 
employés pension fund, which will tend to the retention of those 
employed by the company, by requiting faithful services when 
age, failing health, or other causes necessitate their temporary or 
permanent withdrawal from the company’s employ. The amount 
proposed to be placed to the credit of this fund, though compara- 
tively small for the purpose intended, will form a nucleus to 
which in future, as the company’s success is consolidated, larger 
sums may be allocated. A resolution to give effect to this pro- 
posal will be submitted to the meeting. The directors feel that 
the shareholders owe a great deal to the various m:mbers of the 
staff for devoted services rendered, regardless of personal comfort 
and hours of Jabour, and especially to the managing director, Mr. 
F. L. Rawson, to whose zeal, enterprise and judgment the results 
obtained in this the first year of the company’s operations are 
mainly due. By the articles of association two ‘directors retire. 
The two who retire are Lord Aberdare and Sir Rawson W. Raw- 
son; the latter, being eligible, offers himself for re-election ; the 


- OCTOBER 10, 1890.] 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


435 


former from impaired health and enforced absence from London, 
does not offer himself for re-election. In his place the directors 
propose, with the approval of the shareholders, to elect the Right 
fon. Sir Edward Thornton, G.C.B. The auditors, Messrs. Pixley 
and Co., retire according to the articles, and offer themselves for 
re-election. In conclusion the directors congratulate the share- 
holders on the position and prospects of the company. 


The International Okonite Company, Limited. 


Mr. Samurt Porz, Q.C., presided at the statutory meeting 
held at the Cannon Street Hotel yesterday, and after explain- 
ng the object of statutory meetings, went on to say that the 
company’s articles of association provided that the first general 
meeting should be held within the statutory period of four months. 
‘he board, therefore, thought it desirable not to treat this meet- 
jing as a purely statutory one, but that the directors should meet 
the desire of many of the shareholders by stating exactly what 
had been done since they came into office, and the prospects of 
future development. The company’s capital had originally been 
fixed at £440,000, divided into £170,000 of £10 preference shares, 
£170,000 of £10 ordinary, and £100,000 of £100 debentures. Of 
that amount, £113,330 had been paid to the vendors as founders’ 
+ hares, as well as £33,300 of debentures. That left £226,670 of 
} reference and ordinary shares to be allotted to the various appli- 
cants. Of that £226,670, the whole had been fully subscribed, 
without a single share having been underwritten. Of the deben- 
tures, out of £66,600 (the balance of the £100,000, after deducting 
the £33,300 to be allotted to the vendors), £51,100 had been taken 
vp, leaving a balance of £15,000, the only balance unallotted of 
the entire capital, which it was the directors’ intention 
not to allot until they required the money. The com- 
pany’s capital account was therefore summed up in the 
description that ‘“‘the whole of. the capital has been sub- 
scribed for and allotted,’ with the exception of £15,000 
worth of debentures which they did not require to allot. 
The company’s managing director and Mr. Connolly, the works 
manager, had visited the United States since the company’s in- 
corporation for the purpose of examining into the business. and 
working of the factory at Passaic, New Jersey, and the special pro- 
cesses carried on there for the purpose of working similar plant 
ut the company’s Manchester works. The managing director had 
returned, Mr. Connolly was on his way home. The former re- 
ported, and the speaker believed Mr. Connolly agreed with him, 
that the works were in first class order, well organised, admirably 
arranged and fully occupied. Assuming the turn-out for 1887 as 
the unit 100, then the turn-out in 1888 represented 164; in 1889, 
224; and in 1890, so far, the satisfactory figure of 450. In other 
words, the investigation had shown that the output at the Ame- 
rican works had become four-and-a-half times what it was in 1887. 
In addition to the founders’ shares named in the prospectus, the 
directors who formed the American committee had subscribed for 
considerably over £60,000 in shares, and paid for them in the 
ordinary way. The title to the American factory had been 
thoroughly examined and approved by. the solicitors, Messrs. 
Davies, Short and Townsend, of New York. The whole of the 
purchase money had been paid, and the property in America had 
been invested in the Central Trust Company of New York, as 
trustees for the debenture holders. From personal inspection 
the company’s managers reported themselves satisfied that 
the business was a’ sound and lucrative one with every pro- 
spect of a large and continuous increase; and that there was 
an immense advantage in having a factory both at New York and 
Manchester. With regard to the Manchester works, the business 
had been taken over and paid for, and the company had since 
acquired a plot of vacant land of aboutan acre, bounded on one 
side | y the company’s own factory, on another by the Rochdale 
Canal, and on the other two sides by good roads. On this they 
were actively working an improved fireproof factory for the manu- 
facture of the company’s specialité of high-class okonite wires and 
cbles, and the necessary machinery was well in hand. The works 
were in full swing manufacturing the various classes of insulated 
wires, and orders were coming in most satisfactorily. Messrs. 
Shaw and Connolly had agreed to serve the company for a term 
(f years, and, as both gentlemen had technical and business know- 
lk. dge second to none in the manufacture of insulated wire, the 
directors had every reason to anticipate that, with the capital at 
their command, the English business would soon rival, it it did 
not exceed, the American. Certain statements as to the profits of 
the year had been made in the prospectus, and some share- 
holders had questioned the profits for 1889 and 1890 of Shaw and 
Connolly (which, the meeting would remember, had been 
taken as estimated, and not as ascertained), and also the 
profits of 1890 of the old Okonite Company, these profits 
not having been ascertained by a competent accountant at 
the date of the prospectus. However, the directors were 
now in possession of Messrs. Price and Waterhouse’s report and 
statement, which showed the statements in the prospectus to be 
well under the actually ascertained amount. With regard, how- 
ever, to the profits of 1890 of the old company in America, the 
directors had not yet received Messrs. Price and Waterhouse’s 
_ certificate. The directors had cabled to New York for the most 

recent information as to the progress of the audit, for of course it 
was desirable to know as far as possible the actual facts with 
regard to the property acquired; and they had received from the 
New York office, under date September 26th, a letter which stated 
that the books were not quite closed, but that approximately it 


was thought that the profits would be considerably larger than the 
prospectus claimed they would be. The actual result had since 
been cabled for, but the directors had not yet received the certi- 
ficate. However, from what the general manager said, he (the 
speaker) did not doubt that the statements referred to would be 
abundantly justified by the facts. Of course the directors could 
have no great experience in the management of the concern during 
that short period in office, but he thought he might say that the 
view which his colleagues, and which he himself would desire to 
see carried out, would be to manage the concern with an eye to 
making it a substantial commercial undertaking, and not with a 
view merely to create a temporary fictitious value in the shares of 
thecompany. During the last three years of the Okonite Com- 
pany’s working they had never had returned to them asingle yard 
of okonite wire as being of defective insulation. The whole of the 
wires were guaranteed to a standard far in excess of the working 
requirements, and were fully tested 100 per cent. over the com- 
pany’s guarantee before leaving the works. The same system 
would be adopted in England, as, although it tended to slightly 
increase the cost of production, it was important that their elec- 
trical insulated conductors should be of a high class, and abso- 
lutely reliable. The scrip certificates had been issued, and appli- 
cation had been made to the Stock Exchange for a special settle- 
ment and quotation in the official list. As showing how active the 
English business of the company was, the speaker produced an 
order from an English firm for 135,000 feet of okonite wire. 

After several shareholders had expresssed their satisfaction 
with the statements jnst made, an extraordinary general meeting 
was held, as announced, and the following resolution, which, the 
chairman explained, was intended to make certain minor altera- 
tions in the articles of association, which had been called for by 
the Stock Exchange, was passed, and the proceedings terminated. 

Resolution.—“ That the articles of association of the company be 
altered in the following manner :— 

(a) In clause 35, that the portion of the clause following the 
words ‘provided that’ be struck out and the following inserted : 
‘The funds of the company shall not be expended in the purchase 
of or lent upon the security of its own shares.’ 

“(b) In clause 72, that the following words be added at the 
end of the clause: ‘And, unless he shall do so, he shall be 
deemed to have agreed to take the said shares from the company, 
and the same shall be forthwith allotted to him accordingly.’ 

“(c) In clause 116, that the following words be added at the 
end of the clause: ‘And a copy of such balance sheet shall be 
posted to each member at his registered address at least eight days 
before such ordinary general meeting.’ ” 


Brazilian Submarine Telcgraph Company, Limited, 
—The accounts, subject to audit, show a profit sufficient to enable 
the directors to recommend ‘a final dividend of 3s. per share, 
making, with previous distributions, a total dividend of 6 per cent. 
for the year ended 30th June, 1890, and also the payment of a 
bonus ob 3s. per share, both free of income tax, which, together, 
will amount to £39,000, being a distribution in the aggregate ot 
7% per cent. for the past year, leaving a balance of £42,416 18s. 1d., 
of which amount £40,000 has been placed to the reserve fund, in- 
creasing that fund to £352,626 23. 11d., and £2,416 16s. 1d. carried 
forward. 


A Feanco-Russian Company is about to organise a 
new telegraphic agency in Servia and the other Balkan countries, 
the Servian Government having declined to renew its connection 
with the Vienna Correspondence Bureau. 


The Telephone Company of Austria, Limited, notifies 
that the usual-half-yearly dividend to the 30th ult. on the pre- 
ference shares, at the rate of 6 per cent. per annum, has been 
declared by the board. 


Reuter’s Telegram Company, Limited.—The direc. 
tors have declared an interim dividend at the rate of 5 per cent. 
per annum, free of income tax, forthe half year ending the 30th 
June last. 


TRAFFIC RECEIPTS. 


The Brazilian Submarine Telegraph Company, Limited. The traffic receipts for 
the week ending October 3rd, were £5,323. 


The Cuba Submarine Telegraph Company, Limited. The receipts for the month of 
September were £3,000, as compared with £2,372 in the correspcnding month o 
last year. The receipts for the month of June, estimated at £3,500, 1ealised 
£3,324, 

The Direct Spanish Telegraph Company, Limited. The estimated receipts for 
the month of September were £2,526, against £2,139 in the corresponding period 
of last year. 

The Great Northern Telegraph Company, Limited. The receipts for the month of 
September amounted to £25,500; Ist January—S0th September 1890, £206,£00 ; 
corresponding months 1559, £208,200 ; do, 1888, £202,600, 

West India and Panama Telegraph Company, Limited. The estimated traffic receipts 
forthe half month enced September s0th, show an increase of £187 as ccm- 
pared with the corresponding period, 

The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending October gid, aiter deducting the fiith of the gross receipts payable 
to the London Platino-Brazilian Telegraph Company, Limited, were £4,163. 
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SHARE LIST OF ELECTRICAL COMPANIES. F 
Neonat Name. ‘ Stock Or | Quotation. Quotation: > [dering wees effing ay 
Issued. >. Share. (October 2). (October 9.) October 9, 1890, 
fea a ae SOLET IE ~~ i ; Pe OLe wae, ‘ 2 
£ HL Ks ; Highest. | Lowest. ’ 
250,000 | African Direct Telegraph, Ltd., 4 p.¢. Deb. apo and to Bearer 100 98 —101 98 —101 c Ke ; 
1,549,160 | Anglo-American Telegraph, Limited io | Stock 51 — 52° 50;— 515 51 ead 
2,725,420 Do. do. 6p.c. Preferred . Re Be ae -feals; Sboek «|... 87, — 88 87 — 88 884 87 
2,725,420 Do.» do. ‘Deferred... é Stock’ |° 143— 148 rae 4p 145 143 
130,000'| Brazilian Salbinarine Telegraph, Limited Be 10; 113— 123 #—_123 124 11Z 
99,000 Do. do. 5 p.c. Bonds... 4. 100 100; 102 100° —102' F 
75,000 Do.. do. 5p. c. 2nd Series, tapayatle J une, "1996 100. 103 —107 103 —107 
63,416 | Brush Electric Engineering Ordinary, Nos. ‘Ito 63,416.. 3 a— 2 a 2 : 
63,416 Do. do. Preference; Nosi1 to 63,416 geil BE 1g— 2 Ig— 1 
7,216,000 Commercial Cable, Capital Stock $100 102° —104. xd 1 404 1035 F 
224,850 | Consolidated Telephone Construction and Maintenance, “Ltd. 14s. Sati jae ees eda 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos.-1 to 20, 000 - Stock 54— 94 O4— OF 
16,900 | Cuba Telegraph, Limited : e 10 11g— 125 11lg— 123 Lis 4 
6,000 Do. do. 10p.c. Preference ik 10 17, — 18 17 — 18 
12,931 | Direct Spanish Telegraph, Limited (£4 only paid) 5 Ai 49 4 — 43 ; 
6,000 Do. do. 10 p.c. Preference... ... Fe: 5. 9 — 10 2 a 3 
60,710 | Direct United States Cable, Limited, 1877 20 10g— 103 10g— 103 102 102 
400,000 | Eastern Telegraph; Limited, Nos. 1 to 400,000 10 14 — 14 14 —l4_ 143 14 
70,000 Do. 6 p. c. Preference 10 16 — 155 lo — 155 15+ iis 3 
200,000 Do. 5 p..c. Debs. (1879 issue), repay. Aug., 1899 100». | 106 —109 106 —109 108 1063 4 
1,290,000 Do. Ap. c. Mortgage Debenture Stock _...: Stock 104. —107 104, —107 1053 8 : 
250,000 | Eastern Extension, Australasia and China Telegraph, Limited 10°. 14g— 145 14g— 145 143 lit F 
320,000 Do. 6 p. c. Debentures, repay. February, 1891 ; 100 100 —102 100, —102 : 
446,100 | Do. 5 p. c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. 1¢0 101.—104 | 102 —105 : 
12,500 Do. — 5p. e. Debentures, 1890, redeem. ann. drawings... 100 101,—104 102 —105 1023 i 
367,900 | Eastern and South African Tel., Ltd.,-5 p. c. Mort. Deb., 1900... 100 5 101, —104 101 —104 1023: ¥ 
45,000 | Electric Construction; Limited, Nos. 101 to 45,100 e. 10 73—8¢ ” Lah ae ne + i 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000... 5 4g. 02 6? mate 3 we . : 
46,700'| Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000: 2 5 — 93 D, OF 5s 5} 
A ( Elmore’s Wire* Manufacturing, Limited, Nos. 1 to 67,385 i ais 95) isz 128 z : 
Ue issued at 1 pm. all paid (£14 paid) “af ae “4 zi ay 2f ; 
19,700 | Fowler-Waring Cables, Nos. 301 to 20,000 ... (£3 only paid) 5 a— 4 23— 8 : 4 
180,227 | Globe Telegraph and Trust, Limited 2g aes ae {Osit| ofaSsan, 9s 8g— 9s 8k ce t 
180,042 Do. do. 6 p. ¢. Preference 10°. da 15. 14a Ao ei 143 ‘J 
150,000 Great Northern Tel. Company of Copenhagen — ... 10 153— 16} 153— Tb 1U A5LS : 
40,900 Do. ; do. 5 P. ©. Debs. (issue of 1881) . 100 100, —103 101 —104 a 
250,009 ‘Do. * ‘dos dol ©: (issuecof 1888) 22.40: 200) «| 104 —107 10 8 IAGO ee. 
9,384 Greenwéod and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 10°. 113— 124 Wp — 2a ae oe 
5,334 Do. ‘Tp. c. Cumulative Preference, Nos. 2,667 to 8,000.|> ..20. lig— 123 ll3— 13 5 ae 
41,600 | India-Rubber, Gutta-Percha and Telegraph Works, Limited . 10 183— 195 18 — 19 1gLs 18," 
200,000 Do. do. __ 44 p. c. Deb., 1896.. 100 100 —102 102 —1u1 1014 iy 
17,000 | Indo- European Telegraph, Limited.. os 25 36 — 38 30 — 33 364 
38,348 | London ,Platino-Brazilian Telegraph, Taited 5 10 abst S bay 65—. 73 
109,000 Do. do. - do. 6 p. ¢. Debentures . 100 105 —108 105 —108 ; 
49,900 | *Metropolitan Electric Supply, Limited, Nos. 6,101 to 50, 000. 10 4 — 43 Boe Dal 53 58 
436,700 | National Telephone, Limited, Nos. 1 to 436,700 ... a 5 4o— Ag AR— . 43 4 Ab 
15,000 - Do. AP. c,.Cum. Ist. Preferénce. .. 10 123— 123 123— 12¢ 124 lps 
15,000 Do. 6 p.c. Cum. 2nd Preference (£8 only paid) 10 10 — 103 10 — 103 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 _(11/- only paid) iD au be are, 55, 
9,000 | Reuter’s, Limited : 8 8i— 8} 84— 8} 
209.750 ee of England Telephone, Lid., “Ordinary, Nos. 1 to 2, 000, 1 pute: Bin 
, 2,501 to 8,500, 93,251 to 800,000 sie i ai 
20,000 Do. 6p.c. Cum. Pref., Nos. 1 to 20,000 (£34 only paid) 5 a— 3 aor 58 
3,381 | Submarine Cables Trust & Cert. 113 —117 1138 —1l7 
78,949 | Swan United Electric Light, Limited (£34 only paid) 5 S4— 5§ samy 5g 5s 
37,350 Telegeapd. Construction and Maintenance, Limited us 12 43 — 45 43: AS 4b 43% 
150,000 * do. do. 5 p. c. Bonds, red. 1894 100 100 —102 100 —102 
55,000 | United nae Plate Telephone, Limited ... 5 omer, 3a— 4 
146,000 Do. do: 5 p. ¢. Debenture Stock.. Stock 90 — 94 90 9b 
100,000 Do. do. 7 p. ce. Debs.,, Nos. 1 to 1, 000 100 ss nite ie 
15,609 | West African Telegraph, Limited, Nos. 7,501 to 23,109 .. 10. Pic 10 Samm 4 
300,000 Do. do. do, 5p. e. Debentures bd 100 99 —102 98 —101 1002 99% 
30,000 | West Coast of America Telegraph, Limited os Fe 10 4Ag— 5 4tg— 5 
150,000 Do. do. do. 8 p. ec: Debs, repay. 1902 100 102. —107 102. —107 1033 Sis 
64,572 | Western and Brazilian Telegraph, Limited a 15 1-113 Llt->, 133 112 114 
26,986 Do. : do. do. 5p.c. Cum. Preferred .. 7% Gk 73 6§— Ts 7 Ts 
26,986 Do. do. do. 5p.c. Deferred. a $— 5} Ag — 54 4d 43 
200,000 Do. do. do. 6p.c. Debentures cOAS "1910. 100 103 —106 103 —106 
250,000 Do.  6p.c. Mort. Debs., series “B” of ’80, red. Feb., 1910 100 103 —106 103 —106 
88,321 | West India and Panama Telegraph, Limited 10 Bis at 2h7-4 236 33 24s 
34,563 Do. do. do. 6 p. c. Ist Preference 10 lig— 12 11g— 12 Wig} dla 
4,669 Do. do. do, 6 p. c. 2nd Preference... 10 14. — 15 1458 
1,336,000 | Western Union of U.S. Tel., 7 p. c. 1st Mort (Building) Bonds $1,000 | 122 —127 122 —127 
179,300 Do. do.. 6p.c. Sterling Bonds ... 100 29. —103 99. —103 
42,853 |*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42,953 (£2 only paid) 5 Ju: 1} Ji 542 1: ‘6 


* Subject to Founders Shares. 


LATER. EROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Blackpool Electric Tramway Company, Limited, £10 wee a 4—73.—Elmore, Copper Depositing, Priorities, 7 —73,—Elmore’s 
French Patent Copper Depositing shares of £2 (issued at 103s. premium, 15s. paid), 14°;—1 ;.—House-to-House Company (£5 paid), 
5 —6}.—International Okonite, Ordinary of £10 (£7 paid), 6g—7§.—London Electric Supply Corporation, Ordinary (£5 paid), 
23—23.—Manchester Edison and. Swan Company, £9 (£1 paid) 11/-—13/-. 


Bang Rarz or Discount.—} per cent. (25th, September 1890), 
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THE ELECTRO-MAGNET.* 


By Prof. SILVANUS P. THOMPSON, D.Sc., B.A., M.I.E.E. 


(Continued from page 407.) 


HyYsTERESIS. 


I have already drawn attention to the difference between the 
ascending and descending curves of magnetisation, and may 
now point out that this is a part of a set of general phenomena of 
residual effects. The best known of these effects is, of course, the 
existence in some kinds of iron, and notably in steel, of a rema- 
nent or sub-permanent magnetisation after the magnetising force 
has been entirely removed. ‘To this retardation of effects behind 
the causes that produce them the name of ‘‘ hysteresis” has been 
given by Prof. Ewing. If a piece of iron is subjected to a mag- 
netising force which increases to a maximum, then is decreased 
down to zero, then reversed and carried to a negative maximum, 
then decreased again to zero, and so carried round an entire cycle 
of magnetic operations, it is observed that the curves of magneti- 
sation form a closed area similar in general to those shown in 
fig. 21. This closed area represents the work which has been 


MAGNETIZING FORCE 
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300 600° 900 1200 1 


Fig. 21.—Curves or HyYstTereEsis. 


wasted or dissipated in subjecting the iron to these alternate mag- 
. netising forces. In very soft iron, where the ascending and 
descending curves are close together, the enclosed area is small ; 
and, as a matter ot fact, very little energy is dissipated in a cycle 
of magnetic operations. On the other hand, with hard iron, and 
particularly with steel, there is a great width between the curves, 
and there is great waste of energy. Hysteresis may be regarded 
as a sort of internal or molecular magnetic friction, by reason of 
which alternate magnetisations cause the iron to grow hot. Hence 
the importance of understanding this curious effect, in view of the 
construction of electromagnets that are to be used with rapidly 
alternating currents. The following figures of Table V. give 
the number of watts (1 watt = 71; of a horse-power) wasted 
by hysteresis in well-laminated soft wrought iron when subjected 
to a sucession of rapid cycles of magnetisation :— 


Taste V.—WASTE oF Powrr By HysTERESIS. 


Watts wasted per cubic | Watts wasted per cubic 


-B B,, 


foot at 10 cycles foot ut 100 cycles 
| per second, per second, 
| 
4,000 25,800 40 400 
5,000 32,250 57°5 575 
6,000 38,700 | 75 750 
7,000 | 45,150 92°5 925 
8,000 51,600 | 111 1,110 
10,000 64,500 156 1,560 
12,000 | ~— 77,400 206 2,060 
14,000 90,300 262 2,620 
16,000 103,200 324 3,240 
17,000 109,650 394 3,940 
18,000 | 116,100 487 4.870 


It will be noted that the waste of energy increases as the mag- 
netisation is pushed higher and higher in a disproportionate 
degree, the waste when B is 18,000 being six times that when B 
is 6,000. In the case of hard iron or of steel the heat waste would 
be far greater. 

Another kind of after effect was discovered by Ewing, and 
named by him “ viscous hysteresis.” This is the name given to the 
gradual creeping up of the magnetisation when a magnetic force 
is applied with absolute steadiness to a piece of iron. This 
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annealed soft iron. 


gradual creeping up may go on for half-am-hour or more and 


amount to several per cent. of the total magnetisation. 


Another important matter is that all such actions as hammer- 
ing, rolling, twisting, and the like, impair the magnetic quality of 
Annealed wrought iron which has never been 
touched by a tool shows hardly any trace of residual magnetisa- 
tion, even after the application of magnetic forces. But the touch 
of the file will at once spoil it. Sturgeon pointed out the great 
importance of this point. In the specification for tenders for 
instruments for the British Postal Telegraphs, it is laid down as 
a condition to be observed by the constructor, that the cores must 
not be filed after being annealed. The continual hammering of 
the armature of an electro-magnet against the poles may in time 
produce a similar effect. 


FALLACIES AND Facts apout ELEecTRO-MAGNETS. 


I will conclude this lecture by stating a few of the fallacies 
that are current about electro-magnets and will add to them 
a few facts, some of which seem paradoxical. The refutation of 
the fallacies and the explanation of the facts will come in due 
course, 

Fallacies.—The attraction of an electro-magnet for its armature 
varies inversely, as the square of its distance from the poles. 

The outer windings of an electro-magnet are necessarily less 
effective than those that are close to the iron. 

Holiow iron cores are as good as solid cores of the same size. - 

Pole pieces add to the lifting power of an electro-magnet. 

It hurts an electromagnet (or, for that matter, a steel magnet) 
to pull off the keeper suddenly. [It is the sudden slamming on 
that in reality hurts it.] 

The resistance of the coil of an electro-magnet ought to be equal 
to the resistance of the battery. 

A coil wound left-handedly magnetises a magnet differently 
from a coil wound right-handedly. [It is not a question of wind- 
ing of coil but of circulation of current. | 

Thick-wire electro-magnets are less powerful than thin-wire 
electro-magnets. 

A badly insulated electro-magnet is more powerful than one 
that is well insulated. 

A square iron core is less powerful (as Dal Negro says, eighteen 
fold!) than a round core of equal weight. ; 

The attraction of an electro-magnet for its keeper is necessarily 
less strong (one-third according to Du Moncel) sideways than when 
the keeper is in front of the poles. 

Putting a tube of iron outside the coils of an electro-magnet 
makes it attract a distant armature more powerfully. 

Facts.—A bar electro-magnet with a convex pole holds on tighter 
to a flat-ended armature than one with a flat pole does. 

A thin round disc of iron laid upon the flat round end of an 
electro-magnet (the pole end being slightly larger than the disc) 
the disc is not attracted, and will not stick on, even if laid down 
quite centrally. 

If a flat armature of iron be presented to the poles of a horse- 
shoe electro-magnet the attraction at a short distance is greater, 
if the armature is presented flankways, than if it is presented 
edgeways. On the contrary, the tractive force in contact is greater 
edgeways than flankways. 3 

Electro-magnets with long limbs are practically no better than 
those with short limbs for sticking on to masses of iron. 


Lecture II].—Dertiverrp January 277TH, 1890. 


General Principles of Design and Construction.—Principle of the 
Magnetic Circuit. 


To-night we have to discuss the law of the magnetic circuit in 
its application to the electro-magnet, and in particular to dwell 
upon some experimental results which have been obtained from 
time to time by different authorities as to the relation between the 
construction of the various parts of an electro-magnet, and the 
effect of that construction on its performance.. We have to deal 
not only with the size, section, length, and material of the iron 
cores, and of the armatures of iron, but we have to consider also 
the winding of the upper coil, and its form; and we have to speak 
in particular about the way in which the shaping of the core and 
of the armature affects the performance of the electro-magnet in 
acting on its armature, whether in contact or at a distance. But 
before we enter on the last more difficult part of the subject, we 
will deal solely and exclusively with the law of force of the magnet 
upon its armature when the two are in contact with one another ; 
in other words, with the law of traction. 

I alluded in a historical manner in my first lecture to the prin- 
ciple of the magnetic circuit, telling you how the idea had 
gradually grown up, perforce, from a consideration of the facts. 
‘Lhe law of the magnetic circuit was, however, first thrown into 
shape in 1873 by Prof. Rowland, of Baltimore. He pointed out 
that if you consider any simple case, and find (as electricians do 
for the electric circuit) an expression for the magnetising force 
which tends to drive the magnetism round the circuit, and divide 
that by the resistance to magnetisation reckoned also all round 
the circuit, the quotient of those two gives you the total amount 
of flow or flux of magnetism. That is to say, one may calculate 
the quantity of magnetism that passes in that way round the mag- 
netic circuit. in exactly’ the same way as one calculates the 
strength of the electric current by the law of Ohm. Rowland, 
indeed, went a great deal further than this, for he applied this 
very calculation to the experiments made by Joule more than 30 
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years before, and from those experiments deduced the degree of 
magnetisation to which Joule had driven the iron of his magnets, 
and by inference obtained the amount of current that he had been 
causing to circulate. Now this law requires to be written out in 
a form that can be used for future calculation. To putitin words 
without any symbols, we must first reckon out from the number of 
turns of wire in the coil, and the number of ampéres of current 
which circulates in them, the whole magneto-motive force—the 
whole of that which tends to drive magnetism along the piece of 
iron—for it is, in fact, proportional to the strength of the current, 
and the number of times it circulates. Next we must ascertain 
the resistance which the magnetic circuit offers to the passage of 
the magnetic lines. I here avowedly use Joule’s own expression, 
which was afterwards adopted by Rowland, and, for short, so as 
to avoid having four words, we may simply call it the magnetic 
resistance. Mr. Heaviside has suggested as an advisable alterna- 
tive term, magnetic reluctance, in order that we may not confuse 
the resistance to magnetism in the magnetic circuit with the re- 
sistance to the flow of current in an electric circuit. However, we 
need not quarrel about terms; magnetic reluctance is sufficiently 
expressive. Then having found these two, the quotient of them 
gives us a number representing—TI must not call it the strength of 
the magnetic current—I will call it simply the quantity or number 
of magnetic lines which flow round the circuit; or if we could 
adopt a term which is used on the Continent, we might call it 
simply the magnetic flux: the flux of magnetism being the analogue 
of the flow of electricity in the electric law. The law of the mag- 
netic circuit may then be stated as follows :— 


macgneto-motive force 


Magnetic flux = Se 
reluctance 


However, it is more convenient to deal with these matters in 
symbols, and therefore the symbols which I use, and have long 
been using, ought to be explained to you. For the number of 
spirals in a winding I use the letter s; for the strength of cur- 
rent, or number of ampéres, the letter 1; for the length of a bar, 
or core, I am going to use the letter!; for the area of cross 
section, the letter a; for the permeability of the iron which we 
discussed in the last lecture; the Greek symbol » ; and for the total 
magnetic flux, the number of magnetic lines, 1 use the letter N. 
‘Then our law becomes as follows :— 
4a St. 


Magneto-motive force a 


L 
Magnetic reluctance = hp 3 


Magnetic flux... 


Ap 


If we take the number of spirals and multiply by the number of 
ampéres of current, so as to get the whole amount of circulation 
of electric current expressed in so many ampeére-turns, and 
multiply by 47, and divide by ten, in order to get the proper unit 
(that is to say, multiply it by 1°:257), that gives us the magneto- 
motive force. For magnetic reluctance, calculate out the reluc- 
tance exactly as you would the resistance of an electric conductor 
to the flow of electricity, or the resistance of a conductor of heat 
tothe flow of heat; it will be proportionate to the length, in- 
versely proportional to the cross section, and inversely proportional 
to the conductivity, or, in the present case, to the magnetic per- 
meability. Now if the circuit is a simple one, we may simply 
write down here the length, and divide it by the area of the cross 
section and the permeability, and so find the value of the reluct- 
ance. Butif the circuit be not a simple one, if you have nota 
simple ring of iron of equal section all round, it is necessary to 
consider the circuit in pieces as you would an electric circuit, 
ascertaining separately the reluctance of the separate parts, and 
adding all together. As there may be a number of such terms to 
be added together, I have prefixed the expression for the mag- 
netic reluctance by the sign = of summation. But it does not by 
any means follow because we can write a thing down as simply as 
that, that the calculation out of it will be a very simple matter. 
In the case of magnetic lines, we are quite unable to do as one 


does with electric currents to insulate the flow. An electric cur- - 


rent can be confined (provided we do not put it in at 10,000 volts 
pressure, or anything much bigger than that) to a copper conductor 
by an adequate layer of adequately strong—and I use the word 
“strong” both ina mechanical and electrical sense—of adequately 
strong insulating material. There are materials whose conduc- 
tivity for electricity, as compared with copper, may be regarded 
perhaps as millions of millions of millions of times less; that is to 
say, they are practically perfect insulators. There are no such 
things for magnetism. The most highly insulating substance we 
know of for magnetism is certainly not 10,000 times less permeable 
to magnetism than the most highly magnetisable substance we 
know of, namely, iron in its best condition; and when one deals 
with electro-magnets where curved portions of iron are surrounded 
with copper, or with air, or other insulating material, one is 
dealing with substances whose permeability, instead of being in- 
finitely small, compared with that of iron, is quite considerable. 
We have to deal mainly with iron when it has been well mag- 
netised. Its permeability, compared with air, is from 1,000 to 100 
roughly ; that is to say, the permeability of air compared with the 
iron is not less than from ;3,th to ;;55th part. That means that 
it is quite possible to have a very considerable leakage of mag- 


netic lines from iron into air occurring to complicate one’s calcu- 
lations, and prevent an accurate estimate being made of the true 
magnetic reluctance of any part of the circuit. Suppose, however, 
that we have got over all these difficulties, and made our calcula- 
tions of the magnetic reluctance; then dividing the magnefo- 
motive force by the reluctance gives us the whole number of mag- 
netic lines, 

There, then, is in its elementary form the law of the magnetic 
circuit stated exactly as Ohm’s law is stated for electric circuit-. 
But as a general rule one requires this magnetic law for certain 
applications, in which the problem is not to calculate from those 
two quantities what the total of magnetic lines will be. In most 
of the cases a rule is wanted for the purpose of calculating back. 
You want to know how to build a magnet so as to give you the 
requisite number of magnetic lines. You start by assuming that 
you need to have so many magnetic lines, and you require to know 
what magnetic reluctance there will be, and how much magneto- 
motive force will be needed. Well, that is a matter precisely 
analogous to those which every electrician comes across. He does 
not always want to use Ohm’s law in the way in which it is com- 
monly stated, to calculate the current from the electromotive force 
and the resistance ; he often wants to calculate what is the elec- 
tromotive force which will send a given current through a known 
resistance. Andsodowe. Our main consideration to-night will 
be devoted to the question how many ampére turns of current cir- 
culation must be provided in order to drive the required quantity 
of magnetism through any given magnetic reluctance. Therefore, 
we will state our law a little differently. What we want to calcu- 


late out is the number of ampére turns required. When once we. 


have got that, it is easy to say what the copper wire must consist 
of ; what sort of wire, and how much of it. Turning then to our 
algebraic rule, we must transform it, so as to get all the other 
things beside the ampére turns, to the other side of the equation. 
So we write the formula :— 


We shall have then the ampere turns equal to the number of 
magnetic lines we are going to force round the circuit multiplied 
by the sum of the magnetic reluctances divided by 1:257. Now, 
this number, 1,257, is the constant that comes in when the length, 
l, is expressed in centimetres, the area in square centimetres, and 
the permeability in the usual numbers. Many persons, unfortu- 
nately—I say so advisedly, because of the waste of brain labour 
that they have been compelled to go through—prefer to work in 
inches and pounds and feet. They have, in fact, had to learn 
tables instead of acquiring them naturally without any learning. 


If the lengths be specified in inches, and areas in square inches, . 


then the constant is a little different. The constant in that case, 


for inches and square inch measures, is 0°3132, so that the formula | 


becomes :— 


Ww 


; L 
si. = N x 2 a x 0°3132. 


Here it is convenient to leave the law of the magnetic circuit, and 
come back to it from time to time as werequire. What I want to 
point out before I go to any of the appjications is, that with the 
guidance provided by this law, one after another the various 
points that come under review can be arranged and explained, and 
that there does not now remain—if one applies this law with 
judgment—a single fact about electro-magnets which is either 
anomalous or paradoxical. Paradoxical some things may seem in 
form, but they all reduce to what is perfectly rational when one 
has a guiding principle of this kind to tell you how much mag- 
netisation you will get under given circumstances, or to tell you 
how much magnetising power you require in order to get a given 
quantity of magnetisation. Iam using the word “ magnetisation ” 
there in the popular sense, not in the narrow mathematical sense 
in which it has sometimes been used (i.e., for the magnetic moment 
per unit cube of the material). Iam using it simply to express 
the fact that the iron or air, or whatever it may be, has been sub- 
jected to the process which results in there being magnetic lines 
of force induced through it. 

Now let us apply this law of magnetic circuit, in the first place, 
to the traction, that is to say, the lifting power of electro-magnets. 
The law of traction I assumed in my last lecture, for I made it the 
basis of a method of measuring the amount of permeability. The 
law of magnetic traction was stated once for all by Maxwell, in 
his great treatise, and it is as follows :— 

Bra 
P (dynes) = Sar 


where A is the area in square centimetres. This becomes 
eee 

8m x 981° 

That is, the pull in grammes per square centimetre is equal to the 
square of the magnetic induction, B (being the number of mag- 
netic lines to the square centimetre), divided by 8 z, and divided 
also by 981. To bring grammes into pounds you divide by 4536 ; 
so that the formula then becomes :— 


P (grammes) = 


Bene, 
P (Ibs) = 777183,000° 
or if square inch measures are used :— 
ey A” 
« . pees a i 
® (Ibs.) = 73.334,000 


4 
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To save future trouble we will now calculate out from the law 
of traction the following table, in which the traction in grammes 
per square centimetre or in pounds per square inch, is set down 
opposite the corresponding value of B. 


TaBLE VI.—MagnerisaTion AND Magnetic Traction. 


| 
Pisce lines’ pe ES i ES nate e : o requare ‘ Reainot: *| oe 
eaiactre, | otal centimetre. centimetre. | centimetre. | square inch. 
a | | See 
1,000 6,450 —-89,790 40°56 | 0456 | = “577 
2,000 | 12,900 ~ 159,200 1623 | 1623 2°308 
3,000 | 19,350 | 358,100 3651 | 3651 | 5-190 
4,000 | 25,800 | 636,600; 6489 |  -6489 | 9-228 
5,000 | 32,250| 994,700) 1,014 | 1-014 14°39 
6,000 | 38,700 1,432,000 | 1,460 1:460 20°75 
7,000 | 45,150 1,950,000 | 1,987 1987 | 28:26 
8,000 | 51,600 | 2,547,000 | 2,596 2596 36°95 
9,000 | 58,050 3,223,000 | 3,286 3286 | 46°72 
10,000 | 64,500 | 3,979,000 | 4,056 4056 | 57°68 
11,000 | 70,950 4,815,000 | 4,907 4907 | 69°77 
12,000 | 77,400 | - 5,730,000 | 5,841 5-841 83:07 
13,000 | 83,850 6,725,000 | 6,855 6855 | 97:47 
14,000 | 90,300 | 7,800,000 | 7,550 7550 113°1 
15,000 | 96,750 | 8,953,000 | 9,124 9124 | 129-7 
16,000 | 103,200 | 10,170,000 | 10,390 1039 =| 147-7 
17,000 | 109,650 | 11,500,000 | 11,720 | 11°72 1666 
18,000 | 116,100 | 12,890,000 | 13,140 | 13:14 | 1868 
19,000 | 122,550 | 14,360,009 | 14,6830 | 1463 | 2081 
20,000 | 129,000 | 15,920,000 | 16,280 = 16-28 230 8 
| 


This simple statement of the law of traction assumes that the dis- 
tribution of the magnetic lines is uniform all over the area we are 
considering ; and that, unfortunately, is not always the case. 
When the distribution is not uniform, then the mean value of the 
squares becomes vreater than the square of the mean value, and 
consequently the pull of the magnet at its end face may, under 
certain circumstances, become greater than the calculation would 
lead you to expect—greater than the average of B would lead you 
to suppose. If the distribution is not uniform over the area of 
contact, then the accurate expression for the tractive force (in 


dynes) will be 
I 2 
pS Lesa B? da, 


the integration being taken over the whole area of contact. 


To aolrano- 
meter, 


Counter- 
j Oise, 


Fie. 22.—Bosanquert’s VERIFICATION OF THE LAW OF 
TRACTION. 


This law of traction has been verified by experiment. The 
most conclusive investigations were made about 1886 by Mr. R. 
H. M. Bosanquet, of Oxford, whose apparatus is depicted in fig. 
22. He took two cores of iron, well faced, and surrounded them 
both by magnetising coils, fastened the upper one rigidly, and 
suspended the other one on a lever with a counterpoise weight. 
To the lower end of this core he hung a scale pan, and measured 
the traction of one upon the other when a known current was cir- 
culating a known number of times round the coil. At the same 
time he placed an exploring coil round the joint, that exploring 
‘coil being connected, in the manner with which we were experi- 
menting last week, with a ballistic galvanometer ; so that at the 
moment when the two surfaces parted company, or at the 
moment when the magnetisation was released by stopping 
the magnetising current, the galvanometer indication enabled 
him to say exactly how many magnetic lines went through 


that exploring coil. So that, knowing the area, you could 
calculate the number per square centimetre, and you could 
therefore compare B?’ with the pull per square centimetre 
obtained directly on the scale-pan. Bosanquet found that 
even when the surfaces were not absolutely perfectly faced the 
correspondence was very close indeed, not varying by more than 
1 or 2 per cent. except with small magnetising forces, say forces 
less than 5 C.G.S. units. When one knows how irregular the 
behaviour of iron is when the magnetising forces are so small as 
this, one is not astonished to find a lack of proportionality. The 
correspondence was, however, sufficiently exact to say that the ex- 
periments verified the law of traction, that the pull is proportional 
to the square of the magnetic induction through the area, and in- 
tegrated over that area. 
(To be continued.) 


NEW PATENTS—1890. 


14077. “ Automatic transmitter for submarine cables or long 
telegraph lines.” T. J. Witmor. Dated September 8. 

14090. ‘ Improvements in oil cans especially adapted for use 
on electrical installations.” A.J. Jarman. Dated September 8. 

14155. “ Improvements connected with switch boards for tele- 
pbonic systems.” H.T.O. Fraser and J. W. Brown. Dated 
September 9. 

14168. ‘Improvements in tools for the making of splices in 
submarine and other telegraph cables, ropes, and cables.” F. 


Frast. Dated September 9. 

14191. ‘ Improvements relating to electric railways.” M. W. 
Dewey. Dated September 9. (Complete.) 

14193. ‘ Improvements in means or apparatus for controlling, 


regulating, or automatically interrupting and indicating electric 
currents.” R. LaneHans. Dated September 9. 

14196. “Improvements in incandescent electric lamps.” W. 
R. Lake. (Communicated by J. B. Tibbits, United States.) 
Dated September 9. 


14197. “Improvements relating to the use of electric motors 
and to the regulation or control of machinery operated thereby.” 
W. R. Lake. (Communicated by the Thomson-Houston Inter- 
national Electric Company, United States.) Dated September 9. 
(Complete.) 

14202. ‘Improvements in apparatus for receiving payments, . 
and for permitting the use of telephonic apparatus in exchange 
therefor.” W. R. Lake. (Communicated by P. Bonamico, Italy.) 
Dated September 9. 

14204. ‘An improved electric miners’ safety lamp.” 
Levey. Dated September 9. 

14260. “Improvements in electric or magnetic carrier systems, 
otherwise known as port-electrics.” H.J.Happan. (Communi- 
cated by J. T. Williams, United States.) Dated September 10. 


G. C. 


(Complete.) 
14341, ‘* Improvements in electrical apparatus; for reproducing 
sound.” J. EK. Rounez. Dated September 11. : 
14349, ‘An improvement in electric meters.”” Siemens Bros. 


AND Co., LimitEp. (Communicated by Siemens and Halske, 
Germany.) Dated September 11. 

14368. “ An automatic electric lighting contrivance for stair- 
cases.” L. A. Turanrttz. Dated September 11. 

14394.° “Improvements in electric bells.” F.W. Wurre and 
E. F. Furtapo. Dated September 12. 


14459. “Improvements in electric bells or sounding appa- 
ratus.” KE. Epwarps. (Communicated by G. Bénard, France.) 


Dated September 13. 


14460. “Improvements in electric bells.” EE. Epwarps. 
(Communicated by G. Bénard, France.) Dated September 13. 


14482. “An improved connection for electroliers oc electric 
chandeliers,” R. B. Everep and T. Rupiina. Dated Septem- 
ber 13. 

14484. “ An improved combined electric switch and connecting 


or coupling device.” R. B. Everep and T. Rupuine. Dated 


September 13. 


14536. “Improvements relating to means for connecting glow 
lamps to their holders and for connecting together the parts of 
other electrical apparatus.” H. J. F. Vorar and J. Sraupr. 
Dated September 15. 


14548. “Improvements in the art of and apparatus for tele- 
graphing and telephoning and similar purposes.” 8. L. WirGanp. 
Dated September 16. (Complete.) 

14503. “Improvements in and relating to train signalling 


deeper ie R. 8. Hampson and R. Forsrzr. Dated Septem- 
ev 16. 


14693. “Improvements in electric signalling apparatus.” 
W. R. Lake. (Communicated by the Hall Signal Company 
United States.) Dated September 16. (Complete.) 

14694. “ Improvements relating to the heating of metals and 
other materials by electricity.” M.W.Drwry. Dated Septem- 
ber 16. (Complete.) 

14609. “ Improvements in electrically propelled vehicles in the 
arrangement and connections of the motors and power trans- 
mitting devices thereof, and the method of operating the same, a 
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portion of the invention being applicable to the transmission of 
power for other uses.” B. J. B. Mitts. (Communicated by 
E. H. Johnson, United States.) Dated September 16. 

14613. “ Blectric-motor car.’ W. Roxsinson. Dated Septem- 
ber 16. (Complete.) 

14624. ‘ Improvements in the manufacture of metallic articles 
by electrolysis and apparatus for that purpose.” A. S. Eimors. 
Dated September 16. 

14627. “Improvements in shadowless arc electric lamps.” 
A, G. MetuuisH. Dated September 16. 

14634. ‘Improved apparatus for electric light signalling.” 
E. F. IncierieLp. Dated September 16. (Complete.) 

14666. ‘‘ Improvements in electric switches.” J. CHARTERS. 
Dated September 17. 

14679.“ Improvements in electrical alarm apparatus for shops, 
stores, and other purposes.”” W. WitKinson and W. A. SYKES. 
Dated September 17. 

14686. “ Improvements relating to the preparation or treat- 


ment of carbons for electric lamps or lighting apparatus.” W. R. 

Laxe. (Communicated by Lacombe & Co., France.) Dated 

September 17. ; 
14696. ‘Improved telegraphic relay.” J. P. Bayny. (Com- 


‘municated by J. M. Treber, United States.) Dated September 17. 

14698. “Improvements in conductors for the distribution of 
electrical energy, and in apparatus connected therewith.” R. E. B. 
Crompton and W. A. CHamEN. Dated September 17. 

14748. “ Improvements in apparatus for electrically giving 
alarm from letter plates, post boxes, and other purposes.” 
P. Witirams. Dated September 18. 

14776. “ An improved process and means for the _ electro- 
deposition of metals.” C.1T.J. Vautin. Dated September 18. 


14807.“ An improvement in the supply of electricity in medical 
cases.” J. GnEzpA. Dated September 19. 
14817. “ Improvements in and relating to the distribution of 


electrical energy.’? R. Kennepy. Dated September 19. (Complete ) 


14830. ‘Improved means of accommodating electric wires in 
buildings.” F. Warton. Dated September 19. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1889. 
6544. “Improvements relating to electric incandescence 
lamps.” A.A. GoLpston. Dated April 16. 8d. The object of 


the invention is to provide such lamps with improved cut-outs, 
adapted to operate automatically when the carbons or light-giving 
conductors become destroyed. 5 claims. 


6578. ‘‘ Improvements in are lamps.” G. Hooxuam. Dated 
April 17. 8d. The feed mechanism is actuated by the weight of 
the upper carbon and the carbon holder. The descent of this 
weight is retarded by the eddy currents generated in a Foucault 
disc. 1 claim. 


6675. ‘Improvements in electrically-driven fans.” H. G. 
Watet. Dated April 18. 6d. The inventor converts the rim of 
the fan into the armature of an electro-dynamic machine, or he 
applies the ring armature of such a machine to the periphery of 
the fan, and converts the fixed framing within or against which 
the fan works into field electro-magnets, or he applies such field 
magnets to the framing. 2 claims. : 


A SPEEDY METHOD OF LOCALISING DE- 
FECTS IN AN ELECTRIC LIGHTING 
CIRCUIT. 


THIS is described by M. Henri Wilbrant (La Lumiere 
Hlecirique), who recommends it for its simplicity. An 
earth connection had formed in the negative conductor 
of a double line, the latter being composed of two 
parallel and identical protected cables laid in the clay. 
The following diagram indicates the way in which the 
defect was localised :—An ampéremeter is attached to 
each conductor where the line commences, and both 
conductors are united together to a powerful battery of 
accumulators. At the end of the line the conductors 
are looped together. The battery being connected to 
the earth at its other extremity the current is closed by 
the defect and by the conductors forming the shunts, 
MON, and Ma@N. Measures have been taken for 
obtaining an intensity of current that will render the 
reading of the amperemeter an easy matter. The 
readings, a@ and J, are inversely proportional to the 
resistances of the circuits in which the instruments 
have been inserted, and, as the conductor cables are 


identical, the resistances are directly proportional to 
the lengths in metres. It is as well to take into account 
any resistances from accessory loose cables in effecting 
the junctions with the ampcremeter and the battery. 


mm 
> 
a 
4 
x= 


FAULT MAKING 
EARTH 


Let x represent the length in metres from the com- 
mencement of the cable to the defect (shunt M @N) ; L 
the length in metres of the two cables (this length having 
been previously ascertained), and @ and 0 the number of 
the ampéres indicated by the instruments, the ordinary 
calculation of the ramified circuits is :— 


3 ee 


In applying this method to the total length of a 900 
metres line, an approximation was obtained of close 
upon 5 metres, the difference being attributable to 
difficulty in reading from ampéremeters of the ordinary 


type. 


COMMUNICATIONS FROM AUSTRIA- 
HUNGARY. 


[FROM A CORRESPONDENT. | 


THE Buda-Pest electric town tramline makes constantly 
so satisfactory advances, that it already appears neces- 
sary to enlarge the central current installation of this 
line. On behalf of the undertaking of the town line 
which is applying for the concession of the execution 
of this extension, its necessity is urged along with the 
establishment of a new line, on account of the in- 
creased traffic on the most important lines. The con- 
cession will, without doubt, be granted. 

At the Innsbruck electric central station, an inte- 
resting case has occurred. A spider was climbing, 
during the work, on one of the lightning protectors, 
and occasioned an earth connection, in consequence of 
which an induction bobbin was damaged by breaking 
the insulation. In order to prevent similar occurrences 
for the future, the lightning protector plates are closed 
up in glass boxes. The spider itself has paid with its 
life for its unwarranted intrusion into the primary cir- 
cuit of 2,000 volts. 

The Vienna Electric Company (not to be confounded 
with the International Electric Company, also esta- 
blished in Vienna), has erected in the Neubad Gasse 
an electric central station, with the use of the five-lead 
system. For employing this system in one of the most 
densely-populated quarters of the city, the company had 
to erect. electrical works which naturally occasioned 
serious annoyance to the inhabitants, and, in con- 
sequence, an endless succession of law suits. The 
peculiar situation in which the company is now 
placed is illustrated by the following: notice from 
the Vienna MHzxtra-blatt. Says this paper: At last 
the thoroughfare through the Neubadgasse into the 
Naglergasse, after being closed for three years, is re- 
opened. Still the process between the inhabitants and 
the electric company is not yet decided. The inha- 
bitants, especially Prince Esterhazy (represented by Dr. 
Lichtenstern), Herr Wieser, of the Neubad Hotel, and 
Herr Haag, of the Hotel Miiller (represented by Dr. 
Peiez), and the Knight von Weissenfeld (represented 
by Dr. Ziegler) have entered actions against the com- 
pany, as the powerful machinery disturbs the quietness 
and causes the walls to vibrate. The company has been 
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ordered to construct the machinery so as to abate the 
nuisance. But it has latterly appealed against this de- 
cision, and there is now a perfect complication of 
appeals, protests, decrees, and decisions. One nighta 
400 horse-power engine at the central station was set in 
action, when confusion at once arose in the adjoining 
houses, the walls trembled, the windows rattled, and 
Prince Esterhazy leaped out of bed in dismay. Count 
Kielmansegg the “ Statthalter,” a municipal official of 
higher rank than a mayor, at once visited the Prince’s 

palace and the hotels Miiller and Neubad, and con- 
' vinced himself of the reality and the nature of the 
disturbance. 


THE SEVILLE CENTRAL STATION. 


A CENTRAL electric?light station has been erected in 
the Calla de Las Mozas, Seville, and is described in a 
newspaper published in that town. The boilers com- 
prise six of the well-known Belleville type. and four 
vertical compound Offman steam engines. Four com- 
pound dynamos of the Brown type are installed, each 
having an output of 480 ampérea, at a difference of 
potential of 110 volts. These dynamos and the engines 
were made by the well-known Oerlikon Kngineering 
Works, near Ziirich, whilst the regulating apparatus 
was furnished by Messrs. Woodhouse and Rawson 
United. 

The distribution of current is effected by means of 
mains laid underground. These mains consist of copper 
wires insulated by vulcanised rubber, and then en- 
circled with leaden tubes, and laid in iron pipes, which 
form the conduit. Current is obtainable both day and 
night. The incandescent lamps employed range from 


10 to 1,000 candle-power, and the are lamps from 500. 


to 1,000 C.P. The price charged for current compares 
very favourably with that of gas, even when the cost of 
wiring is considered. Already a number of subscribers 
has been obtained, and, notwithstanding the local oppo- 
sition, it is expected that the station will become a com- 
mercial success, and probably be the forerunner of 
several others iu Andalusia. 


CONFERENCE OF POSTAL TELEGRAPH 
CLERKS. 


A SPECIAL conference of postal telegraph clerks will 
be held in Liverpool to-morrow, when the featnres of 
the recent revision of their status will form the chief 
subject of discussion. The importance of such a 
meeting can scarcely be exaggerated when it is remem- 
bered that the delegates attending represent the whole 
of the members of the postal telegraph staff through- 
out the United Kingdom, this section of the public 
service alone numbering, we believe, upwardsof 10,000 
members. 

That the deliberations of this assembly will be 
followed with peculiar interest and concern by all 
parties throughout what is termed “the service” goes 
without saying, and to many who are not telegraph 
clerks, but who trace the course of current events, the 
reintroduction of that outcome of the “ benevolent 
disposition” of the Postmaster-General and his admi- 
nistrators, “the official reporter” will revive the 
recently-discussed topic of the right to ‘free public 
meeting.” 

Many of our readers wi]l remember the restrictions 
placed this year on all sections of Post-office employés 
holding such meetings, their general and almost un- 
qualified condemnation by the press, and their plansible 
interpretation by the Postmaster-General in the House 
of Commons and elsewhere. General doubt was ex- 
pressed as to the genuineness of the “benevolence ” 
attending such unnecessary limitations, and it is 
melancholy news indeed to hear that the movement 
which the telegraph clerks have carried on so mode- 
rately and constitutionally has not been signalised by 
equal forbearance and consideration on the part of those 


for whom the Postmaster-General has professed almost 
too much in the House of Commons. We refer now tothe 
dismissal of a well-known and popular member of the 
London staff ; a young man whose only faults appear to 
have been his manly candour and his unswerving 
honesty of purpose. 

Elected by the staff of the Central Telegraph Depart- 
ment to a position on the executive committee, intelli- 
gent, enthusiastic, and, as we have already said, honest, 
he in some way fell foul of the higher authorities, 
his dismissal being due to “‘ what he had said,” though 
where and when the negative or positive oration which 
led to this result was delivered was not vouchsafed. 

It is gratifying, however, to learn that a promising 
opening has already been found for this young man, 
and that he has little to regret in leaving the Telegraph 
Department beyond the loss of seven or eight years of 
underpaid service. Possibly, if he be of a thoughtful 
or enquiring turn of mind, he may ask, in the words of 
Burns— 

Why was an independent wish 
H’er planted in my mind ? 
and, for an answer, the Postmaster-General might com- 
mend him to the same poet’s lines on “The Creed of 
Poverty.” Under the circumstances he will amply 
realise their point. 

As might be expected, the delegates attending the 
conference will be asked to give utterance to an ex- 
pression of sympathy with their late colleague. 

It is no doubt one of the stock arguments of the 
Civil Service at such times, that examples must be 
made, and, that the line, as the hangman said, must be 
drawn somewhere, so we are not surprised to hear that 
others are under a certain degree of official displeasure. 
The effect of such incidents on the calm debating spirit 
and general character of a conference such as _ that 
under notice cannot be said to be reassuring, but we 
trust that in all its transactions the special conference 
of telegraph clerks will refrain from taking up a posi- 
tion which might be constrned as expressive of resent- 
ment, defiance or disgust, at the same time exhibiting 
neither timidity nor panic, but holding steadfastly on 
for the recognition of those claims which are reasonable 
and justifiable in the general interests of all classes of 
postal telegraph clerks, 

We have made a careful study of the new scales of 
pay, their methods of application, new system of sick 
pay, hours of duty, the matter of annual leave, and last, 
but not least, the vexed question of a “reasonable pro- 
spect.” These importanc points it is our intention to 
discuss more fully hereafter. We find that much as 
has been done by the Postmaster-General and those 
who have been at his right hand throughout the 
framing of the new scheme, there still remains much 
to level up and much to clear away. 

The substantial benefits conferred must not be lost 
sight of by the conference, neither should they be 
overrated, as some of the reforms may be said to be 
more apparent than real, and it will not be until Jaly, 
1891, that the general body of telegraph clerks will feel 
any appreciable improvement in their salaries. 

It will not inspire the. public with very high ideas 
of the way things are being administered in the tele- 
graph service when it is known that increments were 
given under the new scheme at some of the provincial 
offices recently, and recalled in a week or two after. 
This may be a playful method of perpetrating a joke, 
but there is something very clumsy about it notwith- 
standing, and no one will envy the feelings of the un- 
fortnnate individuals concerned. 

Whether revision of the new scales of pay may be 
practicable at the present time or not we cannot say, 
but it is stated that they are not regarded as being 
entirely satisfactory, and we believe that moderate 
and rational methods will gain for the telegraph 
clerks the more equitable settlement of such minor 
points as appear to us to require improving. For 
instance, the inconsiderate system of stopping the 
pay of the poorer sections during absence through 
sickness, whilst others have gained the great boon 
of exemption from deduction or stoppage, will, 
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we think, if properly represented, be remedied. The 
question of annual leave will also bear remodelling, 
and we are hopeful that the Postmaster-General has not 
yet exhausted his beneficial resources ; and no doubt 
the conference will recognise other features on which 
they may feel it their duty as well as their privilege to 
approach the Postmaster-General. 


CORRESPONDENCE. 


Alternating Curreut Meters. 


Referring to the letter of Mr. Tesla in last week’s 
ELECTRICAL REVIEW on the subject of alternating 
motors, | should feel obliged if you would allow me to 
modify some statements therein contained with refer- 
ence to an alternating current meter devised by 
Messrs. Alderton, Philpott, and myself, and recently 
perfected by Mr. Ferranti. 

In August, 1888, while experimenting with an alter- 
nating current meter made on the principle suggested 
by Prof. Ferraris in the spring of that year, viz., sur- 
rounding a copper cylinder, capable of rotating, by two 
coils at right angles to each other, through which two 
currents differing in phase were passed, the difference 
of phase being obtained by using the currents from the 
primary and secondary of an induction coil. I modified 
this arrangement by substituting Mr. Tesla’s ring-shaped 
field with two pairs of coils wound on the qaadrants, 
and passed through these two circuits respectively, cur- 
rents from the primary and secondary of a transformer, 
instead of using a special two-phase generator, as 
employed by Mr. Tesla. Then a co-worker of mine in 
the same field, Mr. G. Alderton, suggested making the 
above ring-field act as the transformer itself by short- 
circuiting on themselves a few turns of copper wire in 
two opposite quadrants and sending an alternating 
current through the other quadrant’s coils. This 
answered, but was greatly improved by making each 
of the two short-circuited secondaries only cover an 
octant instead of a quadrant, and the first meter of this 
form was put in the Grand Hotel at Brighton in 
September, 1888. 

Mr. G, J. Philpott then discovered that rotation of 
the iron disc could be produced by placing it in the 
field formed of laminated iron stampings of the shape 
of a J, the disc being put near the curved part of the 
iron, and the straight part magnetised by an alternating 
field. We then found that the rotation was very much 
accelerated by putting a few short circuited turns of 
copper wire round part of the iron magnet which was 
uncovered by the exciting coil. Within a week of this 
improvement being made, we were naturally dis- 
appointed to find in the ELECTRICAL REVIEW that 
Prof. Elihu Thompson had forestalled us in some of 
our forms, and in enunciating the most probable cause 
of these rotations, namely, the gradual movement of the 
magnetic poles along’ a mass of iron in or around 
which secondary currents are allowed to be generated, 
or as Dr. Fleming happily puts it, “a gradual shifting 
of a magnetic pole takes place owing to the high 
magnetic self-induction of the core.” I may add that 
Mr. Philpott found that these rotations could be ob- 
served in certain positions near a loaded transformer in 
which the magnetic leakage was excessive, and thus 
formed a rough test of the transformer’s defect in this 
1e3pect. 

I quite think with Mr. Tesla that his latest method of 
obtaining rotations by magnetically screening part of 
the iron poles is distinct from the method mentioned 
above, but think he is wrong in stating that the rotation 
in our meter is due to the same cause as that in the 
Schallenberg form. There appears to be several methods 
of producing this valuable effect of rotation of an arma- 
ture without collectors or commutators, in an alterna- 
ting field, which do not necessarily all require the same 
explanation. For instance, I would refer your readers 


to the interesting electrical apparatus-devised by M. 
Fontevielle and described in the ELECTRICAL REVIEW 
in July 1880 ; also to the wonderfally ingenious meters 
devised by M. Borel and Paccaud in 1887 and patented 
in this country in January, 1888. Perhaps the above 
may show Mr. Tesla that it is quite possible for different 
individuals to work in this interesting field, without 
the fact of like results being obtained, in any way 


detracting from the individual merits of their labours, 


or that there can be only one cause for these rotations. 


Arthur Wright. 
October 7th, 1890. 


Telephone Indoction Coils. 


In your last number you have a description under 
this heading of an arrangement by Mr. T. D. Lockwood 
in which a closed magnetic circuit induction coil is used 
in conjunction with an ordinary open ended coil. It is 
not, however, of this that I wish so particularly to 
speak as of the editorial note appended, in which you 
state that you “witnessed some experiments a few 
years ago with coils constructed like transformers, to 
be used for translation purposes from a single wire to a 
double wire system, but the speaking results were 
extremely poor, though the ringing of the call bells 
(in the magnets principally), was all that could be 
desired. On the other hand it was found that when 
ordinary induction coils were used as translators the 


‘Speaking was excellent, but the magneto bells would 


not ring.” 

Now in connection with a patent taken out in 1885 
by Mr. Ferranti and myself we carried on an extended 
series of experiments with coils of this character, 


-particularly with a view to their use as you describe, 


viz., aS translators from a single to a double wire or 
vice versa, and with the intention that the call signals 
should be made right through both coils by induction 
without the intervention of any extraneous apparatus. 


Several curious and interesting effects were obtained 


exactly in accordance with theory, in fact such coils 
can be made to illustrate many of the laws of induction 
in a most pleasing and convincing manner. 

The results vary in accordance with the way 
the coils are constructed, but it is by no means 
the case that when the coils are properly made the 
speaking results are extremely poor. In some experi- 
ments at the telegraph office on an underground wire 
to Gloucester Road, for which facilities were kindly 
afforded by Mr. Preece, the speaking through the coils 
best suited to the work was found to be indistinguish- 


able from that through coils which the Post Office. 


authorities, after many experiments, had found to give 
the best effects. In addition to this of course the closed 
circuit coils possessed the advantage that call signa's 
could be transmitted through them, even when the 
resistance of the circuits was considerable. 

It is true that coils can be constructed t») give 
astonishing results when signalled through, but in 
which the speaking is poor, if the main line has any 
appreciable capacity, such a form, however, must be 
avoided. 

I send you this note in the interest of closed circuit 
coils when used as translators. When used as trans- 
mitter coils they certainly do not appear to be success- 
ful, no doubt for the reason advanced by Mr. Lock- 
wood, 

The whole subject, however, demands fuller and 
more exact treatment than it has yet received. 


G. L. Addenbrooke. 
October 1si, 1890. 


Electrical Heterodoxy. 


It can be easily seen there was no attempt to dis- 
guise the logomachy of my letter, the whole subject 
has besn a contention of words ever since Benjamin 
Franklin enunciated the one force theory of elec- 
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tricity, in which positive and negative (now + and —) 
mean plus and minus. 

But why does Mr. Johnstone take me to task over 
the one particular paragraph, there is not a great deal 
of logomachy in contending that plus and minus elec- 
trification and the quality of polarity do not necessarily 
force one to believe in two electricities. If plus and 
minus anything are not opposite and therefore polar 
qualities, I fail to understand what + and — mean. 
Had I written positive and negative electricity Mr. 
Johnstone’s objection might be valid. I am not so sure 
the other paragraph would have remained unwritten 
had I perused Mr. Johnstone’s book, it would take a 
lot of evidence to prove to my satisfaction that glass is 
porous in the sense referred to. Mr. Johnstone writes 
of electric matter passing through the pores of glass. 
What is this “ electric matter” ? A substance of course, 
or it could not be matter and what are these “ particles 
of a current of electricity.” In contending for his 
“electric matter” Mr. Johnstone must beware of 
getting logomachic, for there was a theory of an elec- 
tric fluid, and I suppose fluid must be matter. I pre- 
sume the test tube used by Mr. Johnstone, also the 
several referred to in the editorial article were (accord- 
ing to Mr. Johnstone) sufficiently porous to let the 
“electric matter” through. Notwithstanding Mr. 
Johnstone’s theory that a Leyden jar becomes charged 
because of the smallness of the glass pores and there- 
fore the above series of test tubes most unsuitable 
material, I fancy few experimentalists will hesitate to 
Say the whole lot of these non-perforated porous tubes 
would make very fair Leyden jars. 

Really there is little necessity for me to read Mr. 
Johnstone’s book. 

It would have been more to the point had Mr. John- 
stone shown the apparatus illustrated in my letter did 
not tend to prove the explanation in the editorial 
article and also to have shown that my surmise, ve the 
gas flame was incorrect. 

Bat why this contention for electric matter, fluid or 
what not ? When things might be simplified by the 
endeavour to demonstrate that electrical effects are the 
results of certain conditions of motion in the matter of 
the circuit itself, whether the effects or circuits be 
electric or magnetic, I have not brain power sufficient 
to say how and why but feel sure a future Faraday will 
arise and put us right in simple and truthful language. 

As this logomachic correspondence can do little else 
than waste valuable space, it is concluded so far as I 
am concerned. 

Henry Sutton 

October 4th, 1890. 


Fusible Cut-Oats in Armitures. 


Your correspondent “ E. J. M.” will find his enquiry 
of 5th ultimo answered by referring to United States 
patent, No. 281,904 of July 24th, 1883, wherein I have 
covered the use of fusible plugs between each section 
of the armature and the corresponding segments of the 
commutator of both dynamos and motors. 


J, M. McMahan, 
October 2nd, 1890. 


Reciprocating and Stationary Line, of Force. 


Prof. Elihu Thomson, in his recent communication to 
you in your issue of September 26th, appears doubtful 
as to whether the lines of magnetism emanating from the 
axial solenoid in his new machine rotate with the re- 
volving core and armature; and we are told “the 
actions would be the same whether they rotate or not.” 
This, I think, is a somewhat hasty conclusion, even 
from such an authority ; for if the classification of 
physical or magnetic actions is permissable, and, as ex- 
perience teaches, desirable, then the distinction between 
fixed magnetism and reciprocating or vibrating mag- 


netism would determine the category in which this 
machine should be placed: if in the induction coil 
class or with the Gramme or Siemens type of con- 
tinuous current machines. 

The former depend for their current on reciprocating 
lines of force intersecting an electrical conductor, while 
the latter produce current by the continuous movement 
of a conductor through fixed lines of force. 

It is as well to be clear, to lay hold of the right line 
of thought, to see the path we are treading and whither 
it may lead, even though ultimate results may at pre- 
sent be obscured by the mists of uncertainty. It is re- 
assuring to feel that one is on the right track. 

Like a man, a dynamo has an inside and an outside. 
The latter may not be impressive or picturesque ; but 
it is the inner life, the lively and conflicting forces to 
be seen only by the mind’s eye, that makes electrical 
contrivances so interesting. 

Logically, it would appear desirable to call all 
machines induction coils or transformers that depend 
on the reversal, variation, or cessation of magnetic 
force ; whether these changes be brought about by an 
automatic contact breaker or by the mechanical rota- 
tion of masses of iron under inductive influence; the 
necessary periodicity of change in magnetic state being 
produced either electrically, by the make and break 
apparatus ; or mechanigally, by the rotation of an iron 


‘armature of a suitable shape, so as to cause a rhyth- 


mical and variable magnetic action. 

It is feasible that the resw/t would be the same—that 
is, more or less—whether the magnetism revolved or 
not in Prof. Thomson’s alternator. But a result may 
be the consequence of many actions, and it is a legiti- 
mate field for enquiry to find out what these actions 
are. 

There would seem to be much opposed or conflicting 
magnetism in this alternator—possibly a detail question 
in construction, For instance, the bobbins on the 
periphery of the machine are double in number to the 
projections of the armature ; and by the continuity of 
the magnetic circuit, which obtains its energy from the 
axial solenoid, all the bobbins are in themselves more 
or less saturated, and all of like polarity, without re- 
ference to the armature. But as the armature can only 
cover half the number of bobbins, it follows that a 
polarity of opposite sign must necessarily be induced 
in every alternate bobbin not covered by the armature, 
and this sign would be opposed to that which it would 
acquire from the framework of the machine, while its 
direction would be at right angles toit. There are some 
conflicting forces here. 

With reference to the distribution of the lines of 
magnetism in the core or axis, and in the armature 
itself, if the armature were a drum instead of being 
variable in mass, I am certain it would rotate through 
the magnetism the same as the core of a Gramme arma- 
ture passes through the magnetism held in space by the 
inductive action of its field magnets. The fact of the 
armature being irregular in shape, or heterogeneous in 
mass—having regard to the space it occupies in revolv- 
ing—is why I have a little doubt about its action. 

It is the excitation of the solenoid that brings the 
magnetism into existence, and that is a fixed element. 
If the cause is stationary, should not the effect be 
Stationary also? I cannot conceive magnetism to be 
elastic; if it were so, dynamo machines would have 
been an unknown commodity and an impossibility. I 
have written on this part of the question before in the 
columns of your contemporary, the H/ectrician, 1887. 

Enclosed is an illustration or saggestion for an ex- 
periment which would decide the point. I have no 
opportunity for making it myself. On the shaft (fig. 1), 
each side of the armature, is a metallic band, insulated 
from but fixed to the shaft. A number of copper strips 
are in electrical communication with the bands, and go 
over and enclose the armature as shown, preferably 
placed at about the centre of each cavity of the arma- 
ture. Collectorson each side. The central and exciting 
coil and the frame are shown in section, while the 
armature with the conducting strips is in perspective. 

Now, if the magnetism rotates with the armature, 


ee 
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there should be no decisive indication of current 


through the collectors, because if the magnetism rotated 
at all, it would travel at the same speed as the armature 
and the conducting strips. But if the magnetic lines 


are stationary, then there should be unmistakable evi- 
dence of current; in fact, it would be a continuous 
current dynamo of its kind. 


However, the immediate or direct cause of current 
in Prof. Thomson’s machine may be explained on the 
reciprocating or vibrating principle. Let fig. 2 repre- 
sent the section of a compound solenoid having a 
primary and secondary coil, the secondary being wound 
onthe end. Itis not difficult to make an iron model 
of a line of force, greatly magnified, no doubt; and for 
convenience of illustration some are hinged and sus- 
pended at the inner side near the equatorial part of the 
solenoid. Let the primary coil be excited, and these 
iron lines of force will repel each other, and strive to 
cut their way through the coil in order to assume the 
position shown by the dotted lines. In doing so they 
will have intersected the wire of the secondary coil, 
and have generated the inverse current. Break the 
primary circuit, and the magnetic lines cut the coil 
again, by falling back into their first position, generating 
the direct current. . 

When the magnetic lines remain in their extended 
position, by reason of the primary current, the rapid 
rotation of an irregular mass of iron near the end of the 
magnet would cause the lines of force to vibrate 
through the secondary coil and generate alternate cur- 
rents similarly to an induction coil. 


39, Gower Place, W.C , 
October 6th, 1890. 


E. L. Voice. 


The Elmore Copper Companies. 


Assuming the Elmore process to be a success there is 
as much justification for a company to work it in every 
country which uses the metal as there is for an English 
company, and the probability is that one would be 
formed for Timbuctoo if occasion warranted. But the 
laws of political economy cannot, unlike, therefore, the 
copper industry, be revolutionised, and supply will 
always. be subservient to demand, and Timbuctoo will 
be without its Elmore company. 

It having been proved that the process is a success 
and valuable, no criticism will be logical which con- 
demns the Austrian and French Companies without 
condemning at the same time every other Elmore com- 
pany. To prove the value of the process two things 
have to be shown; firstly, that the tubes which are 
admitted to be produced, have intrinsic merit and con- 
sequently marketable value, and, secondly, that the 
cost of manufacture is commensurate with the price 
the product will obtain on the market. This is the 
nut-shell of the whole case, and whatever the results 
may be the connection of Messrs. Woodhouse and 
Rawson with the process neither makes it better nor 
worse. 

An enquiry on the above two points would have 
elicited such information as I will give you, and with 
these facts before you, instead of condemning without 


enquiry an invention you should encourage, your six 
columns might have been devoted to better purpose. 
Now, as regards the first point ; every expert who has 
tested the tubes has satisfied himself that they are 
much stronger than those made in the ordinary way, 
and, a8 a matter of fact, the company guarantees that 
every tube it supplies shall have a tensile strength far 
above that of any tube of similar dimensions. 

As to the second point, namely, the cost of pro- 
duction, the company is now, and has been for some 
time, working at an actual cost of $d. per lb. of deposit, 
and this statement has been confirmed by Dr. Hop- 
kinson, who visited the works last week, This is, by 
the by, very much less than Mr. Elmore’s original 
estimate, which, I think, came to over ld. per Ib. 


Now, I have shown on evidence which cannot be | 


fairly disputed, that the company produces a superior 
article at a ridiculously low price ; and the sole remain- 
ing point remains, Is there a market for the company’s 
commodities? Given a better article at a lower price, 
common sense will tell one what the result will be. 

The statement of Mr. Clark to which you refer in 
your article, has no bearing on the case, for the simple 
reason that he was alluding to ordinary electro-depo- 
sited copper, which for utility cannot be compared with 
Elmore copper; while as to the extract from Mr. 
Parker’s report, with its obvious error in the proportion 
of the decrease of tenacity, no stronger evidence can 
be given of this gentleman’s opinion than the fact that 
he has become a shareholder in the company since the 
date of his report. 

Good wine, notwithstanding the old maxim to the 
contrary, does need “bush,” and before anything can 
be appreciated at its true value, time, labour, and 
advertisement must ensue. I thoroughly believe in 
the impending revolution in the copper industry, but I 
am, although a shareholder in the Elmore companies 
and therefore, according to you, a fool, not sufficiently 
foolish to think that it will be effected in a few months 


A Shareholder. f 


The Sweating System. 


Kindly allow me through the medium of your widely 
read journal, to call attention to the rapid strides that 
are being made in the electric lighting industry by that 
common enemy the sweater. Although our business 
is comparatively new, the sweater is there in all his 
glory, competing seriously with first class firms who 
pay fair wages which will cause them eventually to 
reduce theirs. It behoves both employers and em- 
ployees, whose interests are inseparable, to make a 
determined stand against these men, and they cannot 
start too soon. Other trades, just lately, have had to 
fight this question out and undoubtedly we shall have 
to do so in the near future. It is not alone the small 
wages paid by these men, but it is the bad material 
that is put in, thus injuring our trade by the constant 
breakdowns that occur, and preventing intending users 
from adopting the light. The only remedy that I can 
see is by the first class firms combining. and crushing 
the men off the market. 

Being a member of the Electrical Trades Union, and 
knowing a great many, both union and non-union 
men, there is amongst them a genuine desire on their 
part to do something to eradicate this pernicious 
system, or we shall be obliged to work for little better 
than a starvation wage ; and I am heartily ashamed to 
know that many of these sweaters originate from men 
of our own class. I should like to ask my fellow 
workmen what they are going todo? If they stand 
aloof .they are against themselves and the men who 
desire to put a speedy end to this pernicious system. 
Hoping that the outcome of this letter will be to bring 
forward some practical suggestions from employers and 
employees, 
: An Electrical Trades Unionist. - 
October 7th, 1890. 
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THE ELECTRO-DEPOSITION OF COPPER. 


ACCORDING to determinations by Lord Rayleigh and 
Prof. Roscoe, a current of 1 ampére will in one second 
throw down from a solution of sulphate of copper 
‘0050478 grains of the pure metal. To deposit, say, 
20 tons in one week of 60 working hours, would require 
a current of 
20 x 7000 2240 
“0050478 x 60. x 60-x BU ~ 797,620 ampéres. 

Now, according to Sprague, the maximum allowable 
current for obtaining proper deposition is 18 ampéres 
per square foot of surface of the electrodes ; this, with 
the current above calculated, is equal to 


come = 15,979 sq. it, =. 127 ft. x.127. ft. 

Probably by the use of the burnisher, as in the 
Elmore process, a more granular form of deposit could 
be allowed, and a somewhat heavier current be em- 
ployed per square foot of surface; but, in any case, 
the latter must be very large indeed. In order that the 
current named may be possible, the resistance of the 
circuit under an electromotive force of 1 volt must not 
exceed— 


1 

287,620 
and this could not be obtained in a single depositing 
cell with the plates at a greater distance apart than a 
few inches only. Placing a number of depositing 
tanks in series would not make matters any better, for 
what is gained in one respect is lost in another. It 
would appear then that to deposit 20 tons per week 
would involve the use of enormous tanks, worked 
under conditions which would be practically impos- 
sible except at a heavy rates for plant and tank 
space. 

As regards the cost of dame, to throw down 
1 ton of copper under an electromotive force of 1 volt 
would require 

2240 x 7000 
UU5U478 x 746 x 6U x 6) = 11567 H.P. hours, 


= ‘0000034768 ohm, 


taking the case of one depositing tank only being 
used. 

. Now the average cost in cities of 1 H.P. for one year, — 
taking a working day of ten hours and six working days 
per week, is known to be about £10, which is equivalent 
to -76923d. per hour; to deposit, therefore, 1 ton of 
copper under a total electromotive force of 1 volt in 
one depositing tank would cost 


11567 x °76923 
12. x 20 

If the working electromotive force were less than 1 
volt, then the cost would be proportionally less, but 
this, on the other hand, would involve a great increase 
in the size of the depositing tanks to enable the re- 
quired current to pass. Of course the cost per ton 
would in actual practice be considerably more than 
the bare theoretical, as calculated above, as wages, 
factory expenses, depreciation on plant, interest 
on capital involved, and the many contingencies which 
will readily occur to everybody, have to be added, and 
these must be heavy, considering the extremely slow 
rate at which deposition takes place. 

Now to show what occurs in actual working. Ina 
well-known volume on electro-deposition we find the 
following :—“ At the North German Works there are 
40 baths arranged in two series of 20; the anode sur- 
face in each bath is nearly 325 square feet, giving a 
total of 13,000: square feet of surface for the whole of 
the baths.’ The copper is deposited on the cathodes to 
the thickness of about .th inch, and at the rate of 
about 64 lbs. per hour in all the baths, or 1,760 Ibs. per 
day of 24 hours. The production is 1 1b. of pure 
copper with a consumption of 0-4 H.P. per hour.” It 
will be seen therefore from this example of operating 
on a scale of nearly a ton per day that the paste sign 2. 
necessitates 900 H.P. hours per ton. 

At the Elliott Metal Refining Company’s Works, near 
Birmingham, there are employed vats arranged in five 
series of forty-eight in each. Each vat contains 16 
anodes, weighing 26 Ibs. each, which are replaced every 
five weeks, and the operation progresses for 156 con< 


= £3°7072, 
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secutive hours per week, the yield of copper for the 
forty-eight baths being approximately 30 lbs. per hour, 
or about °65 lbs. per bath per hour. 

Taking, then, into consideration the cost of solu- 
tion, the replacement of anodes, and using a boiler 
and steam engine as the source of motive power, 
it is difficult to reconcile the report made by Dr. 
Hopkinson, who, whatever he may do in theory, will 
not get his horse-power hour for less than three farthings 
in practice, with what must be the actual state of affairs, 
and it is only right and just that the Elmore directors 
should lay before their shareholders and the public a 
detailed statement of the actual cost incurred in pro- 
ducing their wares. _ 

It is possible that Mr. Stepney Rawson could help us 
to this desirable end, or if the authorities which we 
have mentioned have been erroneously quoted perhaps 
he will show where the flaw exists, as we hope to 
return to this subject more fully in another issue. 


THE JOHNSON STORAGE BATTERY. 


A FORTNIGHT ago we received a letter from Messrs. 
Ramsden & Co., announcing the shipment from Boston, 
U.S.A., of a set of secondary batteries, manufactured 
by the Johnson Electric Supply Company. This letter 
stated, among other things, that “ the battery is entirely 
novel in its construction, as also the method of combi- 
nation of the active material and the lead plates, the 
active element being suspended in a net-work or box 
of lead—very rigid and firm in construction—while 
ample allowance is made for the necessary amount of 
expansion and contraction without the slightest warp- 
ing or buckling in the plates.” Reference was made 
to various tests undertaken by sundry experts, among 
which is one experiment “with 30 Johnson cells 
weighing about 21 lbs. each, running 14 16-candle 
power lamps from a single charging for 21 hours and 
30 minutes, the rate of discharge dropping during this 
time from between 10 and 11 amperes to about 93.” 
The importers of this battery add the following state- 
ments :—“ We think we have the storage battery of the 
future, as its capacity, efficiency, and durability, as 
well as cheapness of construction, are absolutely un- 
precedented. It is} quite indestructible in any legiti- 
mate use required of a battery, actual short-circuiting 
and welding of iron wires upon a single cell having no 
deleterious effect upon the plates. Ten cells were 
charged in Boston before shipment, and will be drawn 
off at the electrical works in Westminster some day 
next week.” 

We were naturally anxious to see this remarkable 
invention, and test the accuracy ofithe above assertions, 
80 when the invitation to view the cells arrived, we 
proceeded to the place of exhibition. Mr. Johnson, 
the inventor, kindly answered numerous questions 
put by several gentlemen present, showing the 
method of constructing the plates, and giving the 
following data upon the cells on exhibition. The set 
of eleven cells before us had been discharged at the 
works at Boston, and gave a capacity of 260 ampére 


hours, working at the rate of 13°5 ampéres ; the H.M.F. 
at the commencement was 22 volts, and at the end of 
the discharge 18°91 volts. The weight of the elec- 
trodes in each cell was stated to be 33 lbs. ; the total 
weight of each complete element, however, could not 
be ascertained. This performance shows no advance 
whatever upon well-known English types of storage 
batteries, and the arguments naturally turned upon 
questions of durability and cost. As to durability, the 
oldest cells have only been in use for two years, and 
we were not favoured with a view of samples of that 
age. As regards cost, we could not see how and why 
the plates on exhibition should be cheaper than those 
already in the market. 

Mr. Johnson’s plates are made of lead and oxides of 
lead, requiring as much material as any other lead 
battery. The plates consist of ribbed sheets of lead, 
perforated in such a manner that a “burr” is left on 
the inner side of each hole. . Two such sheets are placed 
back to back, and the space between them is packed 
with a paste of red lead. We have been unable to dis- 
cover any striking novelty in this construction, and we 
cannot see why such a lead plate should be “indes- 
tructible,” no means being taken to prevent the sheet 
metal becoming oxidised with the rest. Mr. Johnson 
modestly acknowledged that to bring storage batteries 
to England was like taking coals to Newcastle, the 
industry here being more highly developed than in 
America, and he only yielded to the pressing invita- 
tion on the part of his London representatives, who 
issued the letter above referred to, and who are 
evidently under the impression that this is ** the battery 
of the future.” No doubt the “future” will decide 
whether this is so. 


—ae 


WE are pleased to note that M. EH. 
The VanghenSherin Hospitalier has not left us to do battle 
alone with Prof. Silvanus Thompson. 
From the last issue of L’Hlectricien we extract the 
following, which deals mainly with Dr. Thompson’s 
tests :—“ Notwithstanding the confidence we feel in 
our eminent colleague, it is impossible for us to accept 
his figures without making one important observation. 
Dr. Silvanus Thompson estimates at 9d. or 10d. (90 
centimes to 1 franc) the price of the Board of Trade 
unit. But we see, according to the figures published, 
that there is consumed about 1 kilogramme of zine, the 
price of which would not be less than 65 centimes 
(64d.). It follows from this that the special liquid in 
which there must be sufficient active matter to dissolve 
this zinc costs only 35 centimes (33d.). This seems 
very improbable, not to say impossible. We always 
receive with a certain amount of distrust these mar- 
vellous batteries that are said to supply electrical energy 
cheaper than the central distributing stations, and M. 
Vaughan-Sherrin’s special liquid will not make us 
change our opinion, notwithstanding Prof. Silvanus 
Thompson’s figures, and we are reminded of our great 
fabulist : ‘ Ce liquide spécial ne nous dit rien qui vaille,’ 
and also of the poet : ‘Hélas! que j’en ai vu mourir, 
de jeunes piles.’ We hope our readers will pardon the 
liberty we have taken with the text, in consideration 
of our willingness to apologise when the miraculous— 
we beg pardon, the special liguid—becomes known to 
Us, 
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AT a recent paper read before the 
National Exchange Association, De- 
troit, America, a rather lengthy de- 
scription was given by Mr. Carty of the “ Bridging 
Bells” system of working telephone lines. The 
speaker seemed to be quite unaware that the method 
described had been for many years in use on the tele- 
phone systems worked by the Post Office in this 
country, and all details in connection with the same 
carefully worked out. A description of it is given 
in “The Telephone,” by Preece and Maier. 


Telephone 
Working. 


MR. HARNESS, with his electro- 
pathic appliances, is once more to 
the front. This time it is that staunch 
conservative evening paper, the S?. James’s Gazette, 
that he has succeeded in beguiling. We had always 
imagined that the etiquette of respectable journalism 
had drawn a broad distinction between the space 
allotted for subject matter and advertisements, so that 
_ the public in reading should not be unwittingly drawn 
into perusing matter which they believe to be general 
news but which they find to be “puff,” pure and 
simple. The St. James’s Gazette, however, appears to 
. have recognised no such difference, but in a recent 
number has allowed the prominent position which 
the journal has justly won as a temperate leading 
evening paper, to be made the means of furthering the 
ends of Mr. C. B. Harness. Thus, in the No. for 
October 6th, on the last sheet we find a whole column 
of matter printed in article type and arranged and 
headed in article form, solely devoted to the puffing 
of Mr. Harnegs’s so-called electrical appliances. The 
editors of daily papers cannot be expected, of course, 
to be skilled electricians, and mistakes of an exceedingly 
absurd character with reference to the science are 
sometimes inevitable, but considering the wide-spread 
and known existence of quackery, especially of the 
electrical description, it is hardly too much to expect 
that reasonable care should be taken to protect the 
unsuspecting public from confounding advertisement 
with news items. 


The Electropathic 
Quack Again, 


IN the lectures recently concluded at 
the Mining Exhibition, some interest- 
ing statements were made on the subject of copper. 
The lecturer on ‘‘ Mining and Minerals in South Aus- 
tralia,” spoke of the first discovery in that country made 
in 1542, viz., the Kapunda Copper Mine, which produced 
thousands of tons of ore, at the same time greatly bene- 
fitting the colony and bringing it into favourable notice 
as an important mineral country. Other discoveries 
quickly followed, and the Barra Burra Mine, which once 
supported an immense population, marked a new era in 
the history in copper mining in South Australia. The total 
amount paid in dividends in this concern was £800,000. 
After being worked by the original owners for some 
years, the mine was sold to anew company ; but during 
the past two or three years the mines had not been 
worked, owing in some degree to the low price of 
copper, and also to the fact that the deposit then being 
worked apparently became exhausted. For many years 
the average yield was from 10,000 to 13,000 tons of ore, 
averaging 22 to 23 percent. of copper. Other mines 
were opened, though the output was less, and many of 
these were now closed, but it was said that they would 
be shortly reopened, a fact which the lecturer urged 
would still further decrease the price of copper. Refer- 
ring to the great “boom” in copper in 1861, which 


Copper. 


caused the output to be tremendous, he said that at that 
period there were working in one mine alone 1,600 
men. Copper mining has so far affected the wealth of 
the country in as much as two mines, opened about 1870, 
had down to the present time proved of value to the 
colony to the extent of seven million pounds. The 
fourth lecture, delivered by Mr. J. C. Gordon Sprigg, 
dealt with the mining industry in South Africa, in 
which copper had always played a strong part. Here 
was situate the Namaqualand copper fields, from which 
400,000 tons had been sent to England. 


WE publish in our Correspondence 
Columns a very interesting letter on 
this subject, to which is attached a valuable table of 
tests, the like of which, we think, has not hitherto 
been published. These experiments were carried out 
by Mr. W. W. Melhuish, the chief-engineer of the 
station, and we have examined the lamp curves from 
which the figures have been taken. The superiority of 
the first mentioned lamp will not fail to attract atten- 
tion, but possibly some of the others have been much 
improved during the two years which has elapsed since 
the data was obtained. 


Lamp Candle-powers. 


ONE of the clauses in contracts be- 
tween submarine cable companies and 
manufacturers constitutes a grievance 
which, we expect, both parties would gladly see 
abolished. We refer to the final operation connected 
with cable submerging, the conditions of which are 
generally set out as follows :—‘“‘ The cable shall be 
maintained and tested for thirty (consecutive) days 
after the completion of the laying at the sole risk of 
the contractors.” If the cable is likely to go wrong 
through any inherent defect in its construction, it would 
show faulty in less time than thirty days. This clause 
has become customary because nobody has apparently 
hitherto attempted to show that itis unnecessary ; itisa 
costly business for both manufacturers and owners of 
cables, and the sooner the maintenance clause is limited 
to a week, or even less, so much the better for every- 
body concerned. The public would not only be enabled 
to send messages at an earlier date, but the cable com- 
panies would naturally save vast sums of money which 
of course the contractors allow for in their estimates, 
and their shareholders would thus derive extra benefit. 
Possibly the thirty days’ guarantee might have been 
advantageous in times gone by when cable manufacture 
and testing were not thoroughly understood, but to-day 
it is but the perpetuation of an old, and now more or 
less useless custom, and should, therefore, be either 
abandoned altogether or so modified as to meet the re- 
quirements of modern practice. 


Cable Laying and 
Maintenance, 


In the article on ‘“Telephonic 
Specific Inductive Capacity,” by Mr. 
W. W. Jacques, which we publish in 
our present issue, it is stated that the good speaking 
limit, or “K R,” over a telephone line with a Blake 
transmitter is 2,000 and with a Hunnings transmitter 
4,500. These figures differ materially from those ob- 
tained, as the result of numerous experiments, both on 
aerial lines, underground wires, and artificial cables 
(combinations of condensers and resistance coils) in 
this country. The average good speaking limit on 
overhead copper wires is found to be 10,000, on cables 
and underground wires 8,000, and on overhead iron 
wires 5,000, but then a Gower-Bell instrument was 
used, 


Distance of 
Telephone Working. 
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ELECTRICAL OSCILLATIONS IN AIR.* 


By JOHN TROWBRIDGE and W. C. SABINE. 


THE experiments of Hertz on electrical waves have 
opened a wide field for investigation in electromag- 
netism. The qualitative results of Henry and of Fed- 
dersen have ‘been expressed in a quantitative manner 
by Sir William Thomson. Hertz, collecting together 
the. results of previous observers, and reasoning upon 
the factors in the formula of Sir. W. Thomson, which 
expresses a relation between the capacity of a Leyden 
jar and the self-induction of the circuit through which 
this jar is discharged, has detected wave-motion with 
its nodal points and ventral segments, on a.wire over 
which electrical oscillations take place. 

Hertz has also pointed out that the experimental 
results confirm Maxwell’s theory, that light.and heat 
are electromagnetic phenomena, and that all energy 
comes to us from the sun in electrical pulsations. 

There can be no question of the phenomena of s0- 
called resonance discovered by Hertz. Roughly 
speaking, the results obtained by Hertz resonators 


satisfy the formula ¢ = abe zo in which ¢ is the 


period of the electrical oscillations, L is the inductance 
of the circuit, and C is the capacity of the jar, or that 
of the terminals between which the electrical dis- 
charge takes place... 0 

Prof. J. J. Thomson has based a method of measuring 
the capacities of dielectrics upon this formula and upon 
Hertz’s work f. 
- The researches of Feddersen upon electrical oscilla- 
tions{ were more quantitative than those of Joseph 
Henry : and Lorenz §, by his repetition of Feddersen’s 
“results, and by his- mathematical analysis of them, 
. apparently gave subsequent observers a solid basis for 
_ calculation. 
The results of Feddersen and of Lorenz were obtained 
_ by photography. An image of the electric spark drawn 
out by means of a revolving mirror was photographed, 
and the distances between the successive oscillations, 
shown by dark bands on the photograph, were measured. 
Lorenz assumed the ratio between the electrostatic 
units and the electromagnetic units,v = 300 x 10° 
metre, as that of the velocity of light ; and by means of 


the formula ¢ = el Vv"y © obtained a satisfactory 


agreement. between the result of experiment and the 
theory. He showed, apparently, that a certain lack of 
agreement between theory and experiment, which 
Feddersen had noticed, was due to taking the dielectric 
constant of glass too small. 

It will be noticed that the method of Feddersen, by 
means of which the electrical oscillations are photo- 
graphed, apparently affords an accurate method of 
determining v. For the factors L and C occur under 
the square root, and the percentage errors of determina- 
tion of L' and C, being under the square, are halved. 
Lorenz did not repeat the entire work of Feddersen, 
but only obtained a sufficient number of photographs— 
taken under definite conditions in regard to capacity 
and inductance of the circuit—in order to measure /, 
the time of oscillation. The accuracy of the results 
which can be obtained for v depends upon the limits 
of accuracy of the measurements of the photographs, 
- and of the determinations of the dielectric capacity for 
' oscillatory charges. 90 4 
. .)In reasoning upon the mode of electrical oscillations 
_ in dielectrics, it occurred to us that the medium of the 
, dielectric must greatly influence the result. At the 
_ instant the electrical oscillations occur, the glass of the 


* From the Proceedings of the American Academy of Arts and 
| Sciences. Advance proof communicated by the authors to the 
_ Phil. Mag., October, 1890. 

. + Proceedings of the Royal Society, June 20th, 1889. 

t Poggendorff’s Annalen, vol. ciii., p. 69 (1858); vol. eviii., p. 
497 (1859) ; vol. exii., p. 452 (1861) ; vol. exiii., p. 437 (1861) ; vol. 
cxv., p. 336 (1862) ; vol. exvi., p. 132 (1862). 

§ Wiedemann’s Annalen, vol, vii., p. 161 (1879). 


‘ dise of ebonite. 


for the revolving mirror. 


Leyden jar is subjected to a strain which is more or 
less periodic. It is not probable that the capacity of a 
condenser is the same for rapid charges and discharges 
as for slow ones, and the measurements of capacity by the 
ordinary slow methods form no criterion of the capacity 
of glass under electrical inflaences which last but three 
millionths of a second. We therefore concluded to 


‘employ an air condenser instead of one of glass, in order 


to detect, if possible, the effect of the medium of the 
dielectric upon electrical oscillations. In order to 
obtain sufficient capacity for a suitable spark, we were 
obliged to use the cylindrical form of condenser. The 
first condenser we employed was made of sheet zinc 
and consisted of 19 coaxial cylinders. The inner 
cylinder had a diameter of 151 centim., and the outer 
one of 60:4; the height of the cylinders was 92 centim. 
The capacity was computed from the formula 


l 


Oca hae 5 
log = 


in which / is the height, and b and a are radii. 

A correction for the ends was made as follows :— 
The radius of curvature of the boundary of the cylin- 
drical plates was considered so large in comparison with 
the distance between them that the boundary was 
treated approximately as a straight line. We may con- 
sider that each zinc cylinder constituted a plate between 
infinite imaginary planes which were at zero potential, 
these planes being equipotential surfaces. The zinc 
cylinder was supposed to have its area extended by a 
strip of uniform breadth around its boundary, and the 
surface density was assumed to be the same on the ex- 
tended plate as.on the parts not near the boundary. 
Following Maxwell (Vol. I. Section 196), we have 

B log, 2 cos a 
us B 
B =a — 6b = distance between cylinders. 
6 = thickness of cylinder. 
l = height cf cylinder. 


for the correction for length. 


This air condenser was connected with a circuit of 
parallel wires, which was carefully strung by means of 
silk thread through the centre of a large unoccupied 
room. The length of this circuit was about 50 feet. It 


returned upon itself to the sparking terminal of the air ~ 


condenser. The jar was charged by a Holtz machine, 
which worked fairly well under all conditions of the 
atmosphere. The revolving mirror was a plane one, 
4 x 5 inches, silvered upon the frontface. It revolved 
upon a horizontal axis with an average speed of 3,000 
revolutions per minute. The frame which carried the 
mirror bore also a brass arm provided with a minute 
brush, which rubbed upon a brass sector let into a large 
When the brush rested upon this brass 
disc the electrica] charge could pass to two terminals of 
tin, between which the discharge took place. A con- 
cave silvered glass mirror, of 313 centim. radius and 
16:5 centim. aperture, placed at a distance of 230 centim. 
from the spark, received the image of the spark and 
reflected it back to the revolving mirror. From the 
revolving mirror the image was reflected to a photo- 
graphic plate, which was at a distance of 2597 centim. 


-from the rotating mirror. 


The adoption of a plane revolving mirror, and a 


_gtationary concave mirror of long focus, enabled us to 
place the photographic plate at a distance from the re- 


volving apparatus, and therefore to employ less speed 
There was. no sensible aber- 
ration of the image. Great care was taken to balance 
the mirror. Its large size and weight made it very 
important, on account of the danger of the apparatus 
flying apart, that it should revolve with uniformity. 
The axis of the mirror was placed horizontally. This 
precaution proved to be a wise one, for twice during 
the course of the many runs which were made the 
mirror flew into pieces ; the excursions of the fragments, 
however, were confined to a vertical plane. This 


‘liability to accident is perhaps inherent in a method 


which employs a large plane mirror. The increased 


‘ 
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amount of light which results from the use of a large 
mirror, however, forms a valuable compensation. The 
revolving mirror was driven by a gas engine. 

In order to determine the speed of the mirror at the 
instant the spark passed, the following apparatus was 
devised. The same shaft which carried the revolving 
mirror also carried a brass cylinder 5 centim. in 
diameter and 21 centim. long. This cylinder was 
covered at each trial with paper which was coated with 
lampblack. A stylus moving along a stationary rod 
beside the shaft could be made to draw a spiral upon the 
revolving cylinder. One terminal of a Ruhmkorff coil 
‘was connected with the brass cylinder, and the other 
with thestylus. A second pendulum was made to break 
the circuit of the primary of the Ruhmkorff coil at 
intervals of one second, and at the middle point of its 
swing. When thestylus was drawn along the stationary 
rod which served to guide it, it was made to release 
automatically at the beginning of the second another 
pendulum held up by an electro-magnet. This latter 
pendulum, at the middle of its swing, discharged the 
air condenser through the inductance circuit at the 
instant that the mirror was in a suitable position to 
reflect the image of the electric spark into the 
photographic camera. While the stylus was being 
drawn upon the revolving cylinder, the spark from the 
Ruhmkorff coil left its trace upon the blackened paper. 
The record on the chronograph consisted of a strongly 
marked spiral line of over fifty turns. The two sparks 
from the Ruhmkorff coil left their trace upon the 
blackened paper as spires, which therefore measured 
the number of revolutions of the cylinder between the 
swings of the pendulum, and thus gave the rate at 


‘which the mirror was revolving. The chronograph 


record enabled us to measure the time to =} th of a 
second. 

In any operation which requires that an electrical 
spark should make a record upon a dise or cylinder 
revolving at great speed, a large Ruhmkorff coil and a 
strong battery are necessary, especially if the primary 
circuit of the Ruhmkorff coil is broken by a pen- 
dulum. With the ordinary automatic break, such as is 
commonly employed upon induction coils, the failure 
of a single break is unimportant. If, however, a 
single break fails when a pendulum break is employed, 
the record of the experiment is an imperfect one. An 
excess of battery power and a large battery are there- 
fore necessary. A metallic breakpiece also was found 
to be more inconstant for our purposes than a mercury 
break. 

It was found that a certain simplicity of contrivance 
was necessary in the method of discharging the air 
condenser through the inductance circuit. No arm 
connected with the revolving mirror could be trusted 


to break or make an electrical circuit by throwing in or. 


out any form of switch. The great speed at which it 
revolved broke all arrangements which were tried. By 
placing a short stiff brush of minute size upon the end 
of the flying terminal connected with the revolving 
mirror, and allowing this brush to rub against a brass 
plate set in an ebonite circle of 41 centim. in diameter, 
constancy of action was secured. 

In order to obtain the same difference of potential 
at each run, experiments were first made with various 
forms of unit jars and pith-ball electrometers. These 
devices were speedily given up in favour of a simple 
balance electrometer. One of the pans of a delicate 
balance was replaced by a metallic disc. A similar 
disc, which was stationary, was placed immediately 
below the movable one. By properly weighting the 
remaining balance pan great delicacy and range of indi- 
cation were obtained. This apparatus constitutes, in 
fact, an absolute electrometer. 
can be placed around the movable disc. 

When the air condenser had been charged to a defi- 
nite potential, the movable disc of the electrometer 
closed an electrical circuit in which was included an 
electrical bell. The observer stationed at the chrono- 
grapb, at the instant he heard the bell, drew the carriage 
connected with the stylus along the guides which kept 
the stylus on the blackened cylinder. 


A suitable guard ring © 


Calling L the coefficient of self induction, we have 


L b? a 

a 2 log ai +1 

in which 7 is the length of conductors contained be- 
tween two parallel planes ; 2 the distance apart of the 
conductors ; a the radius of wires. 

{n our case the effect of the ends was found to be in- 
appreciable. The induction due to the ends can be 
calculated by the repeated employment of the formulz 
for geometric mean distance +t for two lines whose 
directions intersect at right angles. 

Lord Rayleigh has given the following formula for 
inductance under rapid oscillations :— 


ae et | (a + om : 

vi pl 
in which A is a constant, depending on form of circuit ; 
pis permeability ; R is resistance; p = ae where ¢ 


is time of oscillation ; / is length to and fro of in- 
ductance circuit. 
The final value of L’ for our case is L’ = 39,697. 
The radius of the wire employed was a = ‘0501 cm. 
The length was measured in three sections :-— 


No. 1, length 1197°0 cm., distance between wires b; = 31°55 cm. 
No. 2, 281°0 a ee me 65.=" 16; 1) cm: 
Wo. Biome te, Loto re > , 2 by at BS” om; 


The ohmic resistance of the wires was ‘742 x 10° for 
direct current, and 1°54 x 10° for alternating currents 
of period ¢ = :0000031. 

The difficulty in the process of photographing the 
spark consisted in discharging the air condenser through 
the induction circuit at the instant the revolving 
mirror was in a position to reflect the image of the 
spark to the photographic plate. The terminal con- 
nected with the revolving mirror, which allowed the 
electrical discharge to pass when the mirror was in the 
desired position, had to be adjusted with extreme care. 
The speed of the image at the photographic plate was 
about 1 mile per second. 

The photographs were measured by means of a di- 
viding engine. At first an objective of low power was 
used on the microscope of the dividing engine. It was 
found, however, that a simple cross hair, unaided by a 
lens, moving directly against the negative, was better 
than any eyepiece. Measurements were made of the in- 
tervals between the electrical oscillations at both 
terminals. 

In later experiments a smaller air condenser was 
employed, for reasons which will appear in the con- 
clusions of our paper. 

A summary of the details and dimensions employed 
is given herewith. 

Small air condenser (No. 2), cylindrical. 

19 zine cylinders. 

Height 30°47 centim. 

Diameter of inner cylinder 7°60 cdntim. 

Diameter of outer cylinder 25°95 centim. 

Average distance apart *5 centim. 

Capacity (geometric) 5317°9 absolute units—cor- 
rected for the capacity of ends. 

Capacity of wire, 200. 

Self-induction in three sections, radius ‘Od01. 

1. Length, 1197. 
Distance apart of parallel wires, 31°59. 

2. Length, 281. 
Distance apart, 16°10. 

3. Length, 103. 

_ Distance apart, 11:3 

For alternations of slow period. 
Ohmic resistance, ‘742. 
Self-induction, 41,090. 
Theoretical time with these values, ‘00000310 sec. 

For alterations of period, ‘00000310 sec. 
Ohmic resistance, 1°54. 
Self-induction, 39,700. 
Theoretical time, ‘00000304. 


%* Maxwell, § 685, vol ii. + Ibid. § 692, vol. ii. 


qe ee rn SS 


THE TELEGRAPHIC JOURNAL AND 
450 


ELECTRICAL 


REVIEW [OcTOBER 17, 1890. 


a ESERIES STS 


Distance from spark to concave mirror, 230 centim. 

Distance from rotating mirror to negative, 259°7 

centim. 

Sparking distance, ‘23 centim. 

The following is a sample record (see figs. 5 and 6). 
Each negative was measured three or more times, 
and the mean taken. The lengths are given in centi- 
metres. The last line is the time in millionths of a 
second. 

Right Terminal. 

289 ‘541 “561 598 552 ‘S1L ‘544 °560 

295 528 ‘560 ‘595 ‘542 ‘542 550 585 492 
290 528 ‘582 602 ‘518 ‘5388 ‘550 ‘570 °532 
292 *518 ‘585 : 592. -540 

291 529 ‘572 “597 640 528 549 572 °512 
165 300 324 3888 306 300 3811 324 2:90 


Fic. 2. 


Left Terminal. 


461 ‘611 582 "622 608 ‘O51 504 
“46 “609 567 543 500 685 *556 
462 ‘607 O74 532 502 570 542 
462 “609 B74, 532 *603 569 B51 


2°62 3°45 3 28 301 2°85 3°22 312 
Number of revolutions per second, 54:06. 
Length of spark, 23 centim. 


The discharge of a glass Leyden jar gave the follow- 
ing values, when reduced to seconds, different lengths 
of spark being used. 


Length of spark. Terminal. Time of successive oscillations. 


. ae NS NS iis 
a ants (Right 166 822 330 344 
; ( Left 3:33 337 330 3:36 
1°3 (Bight 171° 3382 345 337 342 
‘ ¢ Lett 330 348 342 3438 3842 3450 


lig. 7 shows that the length of the spark exerts an 
inappreciable effect, 


. 


The following table gives the values in millionths of 
a second of the successive oscillations on six negatives 
taken with small air condenser under the conditions 
given on the preceding page. The first on the right 
terminal is a half-oscillation. The rest are double 
oscillations, 


Right Terminal. 


1°65 3:00 3°24 3 38 3°06 2°91 311 324 290 
1°68 3°22 2°99 3°35 3°03 2°97 

1:90 3:11 3°01 3°31 3:00 3:29 

1:95 2°95 3°00 3:08 3 06 3°20 303 303 316 
1:62 301 3°34 3 04 

1°64 3:18 3°14 3 18 3°03 


1°74 3°08 3°12 3°22 3:04 3:09 307 313 303 


Fie. 5. 


Fie. 6. 


Left Terminal. 


2 62 3°45 3 25 3 01 2 85 3°22 3 12 

2 89 3°50 3:08 321 

311 3:12 3°30 2-96 3°30 3 39 3°16 3°06 
2-75 3:63 3 02 2:97 3°48 3°22 300. 3:18-3:19 
2 84 319 3 30 289 3°41 3 00 

2 88 319 3138 #290 2 96 


2 85 3°39 3°19 2°99 321 3 21 309 312 319 


The values for the different negatives are plotted in 
fiz. 1, 2; the mean values, in figs. 3, 4, The time of the 
first half-oscillation was doubled in plotting. On each 
ordinate is plotted the time of one oscillation—on the 
first ordinate the time of the first oscillation, on the 
second the time of the second. It should be noted 
that the curved lines are meaningless, except where 
they cross the vertical ordinates, serving merely to con- 
nect the points belonging to one negative. 

The difference in the time of oscillations cannot be 
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explained by the vibration of the discharging arm 
lengthening and shortening the sparking distance, 
since this would necessitate a vibration frequency of 
100,000 per second, and an amplitude of at least one 
millimetre ; a velocity and momentum impossible for 
the apparatus either to acquire or endure. This cause 
also would tend to make the variation range equally 
above and below the calculated value as the sparking 
distance increased or diminished. 

Another explanation may be sought in the varying 
ohmic resistance of the path of the spark, although this 
explanation is inadequate to explain the whole effect. 
In order to test it,a long (13 centim.) and short (‘4 
centim.) spark -were taken from a glass Leyden jar 
(see fig. 7). Not only could no appreciable difference 
between the two plates be detected, but there was no 
variation in the time of successive oscillations. 

In regard to the measurement of the negatives on the 
dividing engine, the following points may be worthy 
of mention. At the time the measurements were made, 
it was expected that the sparks from the glass con- 
denser would show the variations, and that the air con- 
denser would give the constant and theoretical period 
of oscillation. The reverse of this appeared when the 
results of the measurements were reduced. Moreover, 
the measurements were made by a run of the 
dividing engine from one end of the negative to the 
other ; so that if an error was made in the setting of 
the cross hair on the image of one discharge—for 
example, making the measurement of that oscillation 
large—a corresponding amount would be deducted from 
the measurement of the next oscillation. The result 
of this would be that if the apparent variations were 
due to errors in measurement, the periods of discharge 
would be alternately large and small, or at least as often 
and as far below the theoretical value as above it. But 
this is conspicuously not the case. 

A consideration of the curves which represent our 
results shows that with quick oscillations which result 
from the employment of a small air condenser, the air 
dielectric did not have time to recover completely, in 
the time of one oscillation, from the strain to which it 
‘was subjected. With the larger air condenser, the 
oscillations being slower, more time was given for this 
recovery, and hence the periodicity which we have 
discovered was not so marked. It seems, therefore, 
that not only should an electrical resonator be turned 
for capacity and self-induction, but also for a certain 
periodicity of strain in the dielectric. 

In the case of glass, we should not expect to obtain 
evidence of this periodical recovery from a quick strain, 
since it is well known that the recovery from strain is 
so slow that the discharge from a Leyden jar is.incom- 
plete after a discharge lasting a second. The curve we 
give for glass (fig. 7) shows that this periodical recovery 
is too slow to manifest itself during the time of quick 
oscillation. 

It is perhaps unnecessary to call attention to the fact 
that the capacity of a dielectric for rapid discharges is 
very different from its capacity for slow discharges. In 
the paper of Lorenz, already cited, the value of the 
dielectric capacity of glass was determined by slow 
methods, and used to test an equation in which the 
capacity of glass appears under very rapid charging and 
discharging. — 

Boltzman* and Klemencint have experimented on 
the specific inductive capacity of gases and vapours, and 
it is seen from their results that the agreement between 
the square root of the capacities of the simple gases 
and p, the index of refraction for light of these gases, 
is quite close, as is demanded by Maxwell’s electro- 
magnetic theory of light. A marked difference, how- 
ever, was found to exist in the case of more complicated 
molecules—sulphurous acid, or ethyl bromide, for 
instance. It is probable that the changes of specific 
capacity of heterogeneous media under rapidly alter- 
nating forces constitute an important factor in consider- 


* Pogg. Ann. cli. p. 403 (1875). - 
F ¢ Abstract of Journal’ of the Society. of Telegraph -Engineers 
(1886), p. 108, 


ing the possible agreement between Maxwell’s theory 
of light and the results of experiment. 

In order to see if an intense magnetic field could 
modify the transmission of electrical waves through 
a dielectric, the following experiment was tried. A 
glass Leyden jar, 2’5 centim. in diameter and 28 centim. 
in height, connected with our inductance circuit, was 
placed inside a coil consisting of 728 windings of large 
wire. The outer and inner radii of this coil were 27°7 
centim. and 34 centim. Its height was 40°5 centim. 
The magnetic field in this coil was supplied by a 
Gramme machine, which gave a current through the 
coil of approximately 30ampéres. It was expected that 
a certain amount of the energy spent in producing the 
electrical waves would be consumed in a reaction on 
the magnetic field. The total duration of the electrical 
discharge did not appear to be notably affected by the 
magnetic field. Certain experiments seemed to show 
a decrease in the total number of electrical oscillations. 
A large number of experiments will be necessary to 
decide upon the effect of a magnetic field upon the 
passage of electrical waves through a dielectric. The 
difficulty of obtaining an electrical discharge under the 
same difference of potential made the experiment an 
extremely difficult one. The method seems to us to 
promise a discovery of Maxwell’s displacement currents 
in dielectrics ; ‘and we are therefore continuing our 


researches in this direction with a modified form of 


apparatus. 
Conclusion. 


1. The electrical oscillations in the air between the 
plates of an air condenser show a periodicity extending 
through the entire range of oscillations. We believe 
that this periodicity is the analogue of the phenomenon 
of hysteresis in magnetism. A certain amount of the 
energy of the electrical discharge is spent in over- 
coming the dielectric viscosity of the air and in 
straining the air dielectric. This strain is not imme- 
diately released in unison with the electrical surgings. 

2, The discussion of our entire results shows unmis- 
takably that electrical oscillations in air are not repre- 
sented fully by the theoretical equations employed by 
Hertz. Since the latter writer has taken the term 
resonance from the subject of acoustics, and has given 
it a new significance in relation to electrical waves, we 
are tempted to draw also an analogy from the subject 
of sound. Laplace showed that the discrepancy 
between the value for the velocity of sound in air cal- 
culated from the theoretical equation, and that obtained 
by experiment, was due to a transformation of energy 
in heating and cooling the air during the passage of the 
sound wave. Our experiments on the transmission ot 
electrical waves through the air show also that the 
values calculated from the theoretical equation do not 
agree with the experimental values. The discrepancy, 
we believe, can be explained also by a consideration of 
the transformation of energy in the dielectric. 

3. The periodicity which we have studied is most 
manifest when the variable capacity of the air con- 
denser bears a suitable relation to the time of the elec- 
trical surgings. 

4, The electrical waves are apparently unaffected by 
passing through glass which is placed in an intense 
magnetic field, the direction of the electrical strain 
being perpendicular to that of the magnetie strain. 
The displacement currents of Maxwell in this case do 
not appear to affect the time of electrical surgings. 
This conclusion, however, may be modified by experi- 
ments which we shall try on a more extended scale. 


Telephone License.—We are informed that the Secre- 
tary of the Post Office has intimated to Mr. A. Erskine 
Muirhead, Cart Forge, Glasgow, that he will grant him 
a license for telephonic communication. This, he 
claims, will enable him to make a public trial of the 
French telephones, which was refused him by the 
National Telephone Company. 

8) 
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TELEPHONIC SPECIFIC INDUCTIVE 
CAPACITY.* 


By WILLIAM W. JACQUES, 
Electrician of the American Bell Telephone Company. 


IN a paper on “The Construction of Telephone Cir- 
cuits,” read before the American Academy of Arts and 
Sciences on the 15th of June, 1887, the writer of the 


present article pointed out “that the readiness with - 


which telephonic conversation may be carried on over 
any circuit, whether made up of cables or pole lines, or 
both, depends :— 

“1. On the total electrical resistance of the circuit 
joining together the two stations. 

“ 2. On the total electrostatic capacity of this circuit.” 

And the general rule was laid down :—“ No matter 
what may be the distance between two points, good 
business conversation may be carried on between them, 
provided they be connected by a pole line or cable, or 
both, the product of whose total resistance by its total 
capacity is less than 2,000, if transmitiers of the Blake 
type be used, and less than 4,500 if transmitters of the 
Hunnings type be used.” 

This rule was enunciated as the result of an extended 
series of experiments carried out in England, France, 
Germany, and the United States on pole lines, cables, 
and mixed pole and cable lines, varying widely in 
mechanical and electrical dimensions. 

The same law, only applied to the transmission of 
signals through submarine cables, had been previously 
worked out mathematically by Sir William Thomson, 
and amply confirmed by experience, so that to-day there 
can be no doubt of its truthfulness. It is evident, 
therefore, that in the construction of a telephone line, 
it is desirable to reduce both the resistance and the 
capacity to a minimum. 

-In a pole line, since the wire is suspended high above 
the earth, the capacity is always small, and the resist- 
ance is the factor that we must try to keep down. In 
cable lines, however, where the conductor is neces- 
sarily brought near to other conductors, or a metal 
shield, or the earth, the capacity becomes quite an im- 
portant factor to be respected. In lines made up, as is 
most generally the case, of a comparatively short sec- 
tion of cable and a larger section of iron pole wire, the 
capacity of the cable becomes pre-eminently the factor 
to be respected ; for, since the limit of conversation is 
here determined by the product of the capacity of the 
cable and the resistance of the whole line, a small per- 
centage of saving in the capacity of the cable gives an 
enormous gain in the readiness with which conversa- 
tion may be carried on over the line. 

It becomes of vital importance, therefore, to choose 
an insulating material for telephone cables of low 
specific inductive capacity. Further than this, since it 
is well known (Gordon’s “ Electricity and Magnetism,” 
Chap. XI.) that the specific inductive capacity of any 
insulating material, and consequently the capacity of 
any cable insulated with it, is very different for tele- 
phone currents from what it is for telegraph currents, 
because the charge and discharge take place so much 
more frequently, we may say that it is of vital import- 
ance to choose an insulating material of low “telephonic 
specific inductive capacity,” using this expression in 
contradistinction to ‘telegraphic specific inductive 
capacity,” by which we mean the values measured in 
the old-fashioned way. 

In the Proceedings of the American Academy for 
December 11th, 1889, Messrs. Safford and Holman, two 
graduates of the Massachusetts Institute of Technology, 
in the Department of Electrical Engineering, have 
published the following table of telephonic specific in- 
ductive capacity of various insulators used in cable 
construction. This table is a result of an elaborate and 
careful research undertaken by them, 


* New York Electrical Engineer. 


TABLE OF SPECIFIC INDUCTIVE CAPACITIES, 
MEASURED BY TELEPHONE CURRENTS. 


1, Petroleum a3 y. a 4 or ES 
2. Solid paraffin... ey ere Se sqliare) 
3. Cotton saturated with paraffinin vacuum ... 20 
4, Cotton boiled in paraffin site ars Sone 
5. India-rubber ... oe oe ve fie POM 
6. Artificial gutta-percha ... a o a. 32 
7. Gutta-percha ... ie a3 $03 we (42 
8. Glass ae ane oo Ore ha ee eae 
9. Water .... eS DP cele ag . -- O'S 


Realising that these results were of great practical 
importance in the construction of telephone cables, the 
writer has repeated the experiments of Messrs. Safford | 
and Holman with entirely concordant results. 

Let us see some of the conclusions we are obliged to. 
draw from the data thus furnished, and then, in order. 
to confirm these conclusions, we will describe some, 
further experiments in this line. 

I. The specific inductive capacity of any insulator 
used in the construction of telephone cables, and, con- 
sequently, the actual electrostatic capacity of any given 
telephone cable, ought to be measured with charges and 
discharges of telephonic frequency, and not by the old- 
fashioned method of measuring capacities by slow 
charge and discharge. This last is of no value, while. 
the telephonic capacity is of vital importance. : 

II. The presence of water in an insulating material . 
greatly increases its telephonic specific inductive, 
capacity. An inspection of this table shows that, so far 
as capacity is concerned, petroleum is the best sub- 
stance to be used, and doubtless this would be the case 
were it possible to keep it free from water, but water, 
we see from the table, has a specific inductive capacity 
of 6:3, so that its presence in the petroleum raises the 
capacity from the lowest to the highest in the list. 

This observation is borne out by actual experience 
with cable No. 1 in telephony. When new, and the. 
petroleum dry, it works excellently ; but as water finds 
its way in, the cable rapidly loses its efficiency for tele- 
phonic work. 

This action of the water is quite different from its 
action as a, conductor to produce leakage, for the loss of 
electricity due to leakage in such a cable that has lost 
its efficiency from the presence of moisture, is entirely 
insufficient to account for the deterioration. _ 

So, too, in the cable, No. 4, the presence of moisture 
exercises a detrimental effect on the power of the cable | 
to transmit telephonic currents, and increases the in- 
ductive cross-talk to a degree that cannot be accounted 
for by the diminished insulation resistance. 

It is proposed to show later that the presence of 
moisture ina lead covered cable, does actuaily increase 
very greatly its telephonic capacity, and, consequently, 
both the retardation and cross-talk. ' 

1II. Next to petroleum, solid paraffin is seen to be 
the best substance to use; but on account of mecha- 
nical difficulties it has never been found practicable to 
coat wires directly with solid paraffin. 

If the wires are wound with cotton -and then boiled 
in paraffin, as they are in making cable No, 4, the 
specific inductive capacity is raised to 2°6, an increase 
of 30 per, cent., which, we have seen, is a very great 
detriment. . 

If, however, the wires are wound with cotton, and 
the air and moisture removed by the aid of heat and a 
vacuum, and they are then boiled in paraffin, from 
which the air and moisture have also been removed by 
heat and vacuum, the specific inductive capacity again 
falls to 2:0, which is the same as that of solid paraffin. 
This is the process used in preparing the cable No, 3. 

It is probable that the inferiority of cable No. 4, as 
compared with No. 3, is due largely to the moisture 
retained in. the. cotton, which we have seen has a 
capacity of 6:3. - 

Leaving, the paraffin cables, rubber is the next. best, 
then gutta-percha, and poorest of all is glass ; but all 
of these latter substances have so high a specific in- 
ductive capacity as to entirely unfit them for tele- 
phonic work. 

It now becomes desirable to put this information in 
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more available form, for the use of those upon whom 
the selection of the best cables for use in telephone 
construction devolves. 

Accordingly, I have given in the following table, 
first, the telegraphic capacity ; second, the calculated 
telephonic capacity ; and third, the measured tele- 
phonic capacity of one mile each of cables Nos. 3, 4, 5 
and 7, all constructed on the dimensions of the “con- 
ference standard.” 

The «measurements of the cables Nos. 3 and 4 were 
made on cables actually constructed in accordance 
with the requirements of the conference standard. 
Those of the rubber and gutta-percha cables were made 
on cables of a different specification, but reduced to the 
conference standard by well known and accurate 
methods of calculation. 


Capacity of One Mile of Conference Standard Cable, 
in Microfarads. 


| 
Me*sured tele- Calculated tele- | Measured tele- 
graphic capacity. +| phonic capacity. | phonie capacity. 


Gables Non S ols 18 18 18 
Fy, SG Mets aa skeces 19 "24 26 
Mdersi. B 27 “30 30 
Ce Sa ASO eee 40 40 40 


In order to show how great a difference in the prac- 


tical working of a line this difference in telephonic | 


capacity makes, let us assume a conversation to be car- 
ried on between two subscribers, connected by five 
miles of conference cable, and 40 miles of No. 12 iron 
pole wire. 

Let us first suppose cable No. 3 of the conference 
specification be used. 


Resistance 40 miles No. 12 tron wire =1,184 ohms. 


39 9 cable eee see = 175 ” 


Total line resistance = 1309, hs 


Capacity 40 miles No. 12 iron 
wire (30-foot poles), =* ‘48 microfarad. 
Capacity 5 miles Nos. 3 cable= -90 Fy 


Total line capacity ... = 1:38 7 


Product of total resistance and capacity (1,359 x 
138) = 1,875, which product, being considerably less 
than 2,000, shows us that conversation could easily be 
carried on over such a line with Blake transmitters. 

Let us next suppose cable No. 4 of the conference 
specification to be used. 


Resistance 40 miles No. 12 iron wire = 1,184 ohms. 


g 25, °oCableween! <., = rs 


Total line resistance = 1,359 __,, 
Capacity 40 miles No, 12 iron 

wire (30-foot poles), = ‘48 microfarad. 
Capacity 5 miles cableNo.4 = 1:30 


” 


Total;line capacity .... = 1°78 9 


Product of total resistance and total capacity (1,359 
x 178) = 2,419), which product is considerably above 
2,000, and good commercial conversation could not be 
carried on with Blake transmitters. 


LS 


THE TELEGRAPH DEPARTMENT OF 
QUEENSLAND. 


THE Report of the Superintendent of Electric Tele- 
graphs, Mr. A. F. Matveieff, concerning the telegraph 
branch for the year 1889, is briefly as follows :— 

Since the last annual report, May Ist, 1889, the total 
mileage of extensions completed, dismantled lines, &c., 
deducted, amounts to 473 miles of line, 521 miles of 
wire. Several hundred miles are in course of construe- 
tion. There are now 9,662 miles of line, and 17,193 
miles of wire open for public business. 

At the close of 1889 there were 343 stations in daily 


_ cable inserted. 


operation, and 721 officers employed, including those 
holding appointments in other departments, but ex- 
clusive of assistants at country stations (officers’ wives), 
and construction parties. Since April 26th, 1889, 
17 new stations have been opened, and one station 
closed, and 14 official stations added. 

The twelve months which ended on March 3lst 
last will long be remembered by the officers of the tele- 
graph branch of the post and telegraph department as 
a period of unprecedented floods, damage to lines, delays 
to business, and difficulty and danger in many instances 
in restoring communication and effecting repairs. The 
total number of interruptions of all kinds in the 
southern and western districts was 1,007, caused princi- 
pally by crosses with telephone wires, faults in railway 
offices, rotten trees falling and trees blown on lines, 
crosses caused by high winds, pins broken, insulators 
and brackets damaged ; trees felled on lines by road 
parties, railway contractors, selectors, and others; 
damages by lightning (17 only). Alsoa few by large 
birds coming in contact with the wires; highly laden 
teams catching wires; hoop iron, fencing wire, tie 
wire, and fine wire hanging on main wires, in some 
instances occasioning serious interruptions before found 
(many of these, it is even feared, were purposely caused 
by evil intentioned people) ; blasting operations, land 
slips, &c., &c. An interruption was also caused by a 
large snake twisted in the wires, and another by flying 
foxes. 

The expenditure on maintenance and repairs for 
1889 was as follows :—Southern and Western districts, 
£5,473 7s.; Northern district, £3,769 133. 11d. ; total, 
£9,243 Os. 11d. 

So far as interruptions to the cables are concerned, 
this has been the most unfortunate year experienced. 
On the 3rd of, May, 1889, the cable at Fiat-top 
Island was broken by a steamer’s anchor, and hardly 
had the officer sent to repair it returned to Brisbane, 
when another misfortune of the kind occurred. Itg 
position was then altered, and about a knot of new 
It worked well till January of this 
year, when it was again damaged by the heavy gale 
blowing at Mackay in that month; this necessitated 
another repairing job and the expenditure of 450 
fathoms of new material. In May, last year, a bad 
interruption to the Thursday Island cable was caused 
by the A.U.S.N. Company’s steamer Victoria drifting 
down, fouling, and tearing it from its moorings on the 
Thursday Island beach. The harbour authorities at 
once took steps to, if possible, recover the end, but 
were unsuccessfal, this cable being of a very heavy 
type, and beyond the power of any appliances that 
might have been on the island to recover and re-lay, 
Very fortunately, the Eastern Extension Cable Com- 
pany’s steamer Sherard Osborne was on her way 
through Torres Straits to New Zealand at the time, and 
the General Inspector N.D. (Mr. Bourne), who had been 
sent from Bowen at the first intimation of the disaster, 
succeeded in making arrangements for the vessel named 
to pick up, repair, and re-lay the cable. A new piece 
of 350 fathoms had to be inserted, so much damage had 
been done. 

Recently the cable between Woody and Fraser’s 
Islands showed symptoms of leakage, which quickly 
increased. The electrician (Mr. Starke) went up as soon 
as possible, and, discovering the fault, found it adyi- 
sable to insert about 55 fathoms of new. This, with the 
interruption of two small cables near Brisbane com- 
pletes the list. 

At the present moment all the submarine wires are 
working perfectly. 

Since last report the new Telephone Central Ex- 
change has been completed, the multiplex board fitted, 
and the wires removed from the old exchange. More 
of ithe Felton-Guilleaume cable has been brought into 
circuit, and is most satisfactory in its working. The 
various country exchanges are working well, and 
although in some places the number of subscribers has 
decreased there is every reason to expect, with a 
revival of business, an increased number of applications 
for connection with the exchanges. 


THK TELEGRAPHIC JOURNAL AND 


454 ELECTRICAL REVIEW. 


[OCTOBER 17, 1890. 


TH ELECTRICAL RESISTANCE OF METALS. 


By M. H. LE CHATELIER. 


I HAVE shown, in a previous communication (Comptes 
Rendus), how the determination of electrical resis- 
tances can be turned to account for the study, at high 
temperatures, of the molecular transformations of 
metals. I propose to-day to extend the applications of 
this method to a new series of metals and alloys. 

The metals that show no molecular transformation 
before fusion, possess electrical resistances, the variation 
of which is a linear function of the temperature. Here 
are some examples : 


Resistance in ohms of wires 1 millimetre in diameter. 


Pt = ae ans 0140 + 0°000325 ¢ 
Pt + 10 per cent. Rh. 0:335 + 0:000350 t¢ 
Cu ook 5wa at 0:032 + 0000101 ¢ 
Cu + 10 per cent. Sn. 0:150 + 0000109 ¢ 
Cu + 20 per cent. Ni. 0°420 + 0:000110 ¢ 
Ag Di Cpe eee F0'023 ct O-O00L05 ¢ 


It will be observed that copper, silver and their 
alloys have an incremental coefficient that is to all 
intents identical, amounting to about 0000105 ; that of 
platinum and its alloys is three times as great. 
Generally speaking, the introduction of small quantities 
of foreign substances into a metal raises its resistance 
curve, causing it to take a direction parallel to its 
original position. Silver showed an_ interestiny 
peculiarity. On being heated in oxygen, its resistance 
curve remained perfectly rectilinear, its mechanical 
properties were not modified, and its melting point was 
found to be 945°, given by M. Violle. When, on the 
other hand, it was heated in hydrogen, all its properties 
were modified after 650°; the electrical resistance 
increased more rapidly than in oxygen ; the metal, after 
cooling, was extremely fragile ; wires ‘25 of a milli- 
metre in diameter could be bent without being broken. 
And, lastly, the melting point fell to 915°. The metal 
assumes a dull appearance similar to that occasioned 
in palladium by the decomposition of its hydruret 
(hydrure). These facts show that silver absorbs 
hydrogen at red heat. I found that the quantity of 
hydrogen absorbed is insufficient to form a definite 
combination and that, after cooling, the metal does not 
retain it in any appreciable quantity. 

Many metals show, like iron, sudden molecular 
changes, produced at certain fixed temperatures. At 
these temperatures the electrical resistances undergo 
no change on passing one of these points of transforma- 
tion as it does at the melting points. The accompany- 
ing curves give different examples of these phenomena. 
They were most clearly shown with an alloy consisting 
of Cu = 70, Ni = 18, Fe = 11. The temperatures at 
which molecular transformations occurred were found 
to be for the three following metals : : 


Zn. Brass containing 38 Alloy—Cu—Fe—Ni 
per cent of Zn. j 
860° 720° 690° 


I ascertained directly in the case of brass that the 
transformation is accompanied by a considerable absorp- 
tion of latent heat. 

Some alloys show progressive molecular transforma- 
tions, reminding one of those observed in the chemical 
equilibrium of saline solutions, in solutions of salts of 
chromium, of chloride of copper, &c. The transforma- 
tion is not sudden, but is more often effected within 
certain limits of temperature. This is the case with 
slightly silicious aluminium bronze, the transformation 
of which takes place between 550° and 650°. It is 


above this last temperature that the tempering of the 
metal is effected. But this peculiarity is shown in 
a marked degree in German silver and in alloys of 
copper and nickel. When these alloys are heated, 
their resistance decreases rapidly betwen 300° and 500°. 
In order to observe this phenomenon, it is indispensable 
that we should obtain metal that has been annealed 
(recuit) and cooled very slowly. In the case of 
German silver, we can only avoid its being almost 
completely tempered, by making the fall of tempe- 
rature from 500° to 300° occupy several hours. The 
transformation seems also to be impeded by the pre- 
sence of small quantities of foreign matter; in any 
case the extent of the transformation varies considerably 
in different samples of metal, and may even be alto- 
gether absent, as in the case of the sample of copper 
alloyed with 20 per cent. of nickel (Cu-Ni 20 to 100), 
the resistance of which was given at the beginning of 
this note. 


The following figures relate to three samples chosen 


from among a dozen that were tested :— 


0. 200. 300. 400, £00. 700. 900. 
Cu 50... ...)| 0:465| 0-480 0:505! 0 520| 0-518] 0:530| 0552 
Ni 24 ... e 0:495| 0:513| 0°527| 0°525| 0:518| 0°530) 0:552 
Zn 25... — ...)| 0°514| 0°527| 0°587| 0°525| 0:518| 0°580| 0-552 
Cu 66 ... Ren 
Nill .. ee 0-285] 0-308'| 0:320| 0:330! 0:388| 0:352| 0-390 
Zn 22 C ees ‘ 
Cu 81... — -.. 2) 9-485] 0-497! 0-500 0-492) 0-475| 0-473! 0492 
Nils ... eed ; 


The first of these alloys showed the most marked ~ 


transformation. The three series of measurements 
were taken from the heating of specimens cooled at 
different degrees of rapidity, and consequently un- 
equally tempered. . 

These experiments give the reason of the fact, 
already observed, that standard resistances of German 
silver change in course of time ; the magnitude of their 
resistance increases. This is because the wires em- 
ployed are always partially tempered, and become 
annealed spontaneously under the influence of slight 
variations of temperature, of mechanical action, or even 
of the weather merely. We observe with wires of 


tempered steel a similar spontaneous annealing action, ~ 


which is shown by a variation of resistance of a con- 
trary sign. 

In conclusion, I will give a table of the results ob- 
tained with alloys of iron and nickel. Certain of these 
alloys show, on being heated and cooled, different 


io are et Temperature. 0 200 400 600 860 1000 Seaeoenitiba: 
5 / { Rising 0:36 0°45 0°59 0:90 138 1°50 680° and 830° 
Falling 0°36 0°54 0-77 1°35 1:45 1°50 600° 
25 Rising 0:98 1:15 1:30 1:42 151 1:55 none 
Falling 0:98 0°81 1:10 1:42 1°51 1:55 550° 
35 Rising and falling 0°59 0°84 1:04 1:10 1:13 1:18 400° 
50 Rising and falling | 0°46 0°80 1:14 1:28 1:32 1:36 460° 
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resistances, 7.¢., the transformations produced by the 
elvation of temperature are not immediately reversible ; 
they do not take place when the temperature falls again 
until it is nearly same as the surrounding atmosphere. 

It will be observed that iron, nickel and their alloys 
show at temperatures above the transformation point, a 
law of variation of electrical resistance which is 
analogous to that of platinum and its alloys. At lower 
temperatures, on the contrary, the rate of variation is 
infinitely more rapid. 


THESELECTRIC LIGHTING, &c., OF BRUSSELS. 


THE following report on electricity has just been issued 
by the authorities of Brussels :—The question of the 
electric lighting of the city has not yet received a solu- 
tion. The offers made after the publication of the 
particulars last year by the council, gave rise to a 
serious discussion of the subject by the electricity 
committee. It was recognised that it was not advan- 
tageous to give attention to one or other of these offers 
any more than to those which had been made _pre- 
viously. It was consequently resolved to again ask for 
tenders, by indicating, in a detailed specification, the 
conditions it was thought advisable to impose on the 
concessionaries. If the offers are not regarded as more 
favourable than the former, the committee will propose 
the establishment of the electric light by the adminis- 
tration. The new propositions, which were to be sent 
in by August Ist last, are now under examination. 
The small electricity station used for the lighting of 
the Theatre de la Monnaie, the Hotel de Ville, and the 
Grand Place, continued to work with the city’s staff. 


tact with the telephone wires by placing the wires 
underground ; but the expense would be too great. As 
to lightning conductors, which continued to increase, 
the report gives as a proof of their utility, that during 
the violent storm of May 18th last, the lightning had 
struck several points of the outskirts, but nowhere in 
Brussels itself. The lightning conductors on the tele- 
graph and telephone lines, however, showed numerous 
traces of the passage:of the electric fluid. 


EICKEMEYER WINDING FOR ELECTRIC 
RAILWAY MOTOR ARMATURES. 


A NEW departure, says the New York JSlectrical 
Engineer, has recently been made by the Edison 
General Electric Company in its electric railway work 
by the introduction upon its motors of the Hickemeyer 
method of armature winding, whose use it controls in 
that class of work. As our readers are aware, the arma- 
tures of electric railway motors have generally been 
wound upon the Siemens system, the main objection to 
which is that the irregular mass of wire at the end has 
a tendency to move, abrading the insulation and lead- 
ing to a short circuit. As the burn out most frequently 
occurs in the under or inner coils, repairs are unduly 
expensive. 

In the Hickemeyer system of winding, each arma- 
ture coil, fig. 1, is wound upon a form of peculiar con- 
struction, and comes out standard and interchangeable 
in every respect. In building an armature originally, 
the laminated iron core is first prepared as in the 
Siemens armature, and upon this are loosely placed the 
necessary number of standard coils, which are locked 


Nia. 1, 


The lighting of the theatre had been uninterrupted. 
Numerous incidents, however, had arisen in the service 
of charging the accumulators. They had been obliged 
to raise the conductor cables placed in hooks in the col- 
lecting sewers, and fix them on insulators against the 
vault ; and also, after several repairs of the armatures of 
the dynamos, the fear of an interruption of the lighting 
caused the ordering of a new armature. The masonry 
of the boiler has been replaced and braced. The 20- 
kilo. accumulators have done good service, and are still 
in good condition. Inside the theatre alterations have 
been made to facilitate the playing of an organ, which 
gave rise to some complaints during the season. The 
arc lamps, used to project the light on the stage, are 
now fed by. accumulators. For the convenience of the 
staff, a telephone has been constructed between the 
theatre and the King’s house. The electrical distribu- 
tion in the Hotel de Ville has been extended to the 
sheriff's rooms and to the archives office. An accident 
which happened recently to one of the provisional 
masts on the Grand Place, determined the authorities 
to order the execution of definite supports for the elec- 
tric lamps which light the place. The communal tele- 
graph service has been improved by the adoption of 
automatic apparatus in connection with the receivers, 
and by the establishment of a second apparatus in four 
divisions of police. In order to improve the service, 
notably as regards clocks, it was necessary to avoid con 


Fig. 2. 


in place around the armature by means of the wooden 
pegs, shown in fig. 2. The result is, a square end both 
front and rear, instead of the cone-shaped end of the 
Siemens armature. The coils are held firmly in place, 
with absolutely no chance for motion, and there is no 
mechanical pressure from coil to coil which would tend 
to cause short circuit. The armatures are necessarily 
of standard diameter and interchangeable, and it is 
claimed that the Hickemeyer armature will never burn 
out except from dead over load causing melting of the 
wire, from accidental mechanical injuries, or from 
short circuit due to outside causes. If, however, an 
armature coil should burn out from any of the causes 
mentioned, it could be replaced without difficulty by 
any ordinary mechanic and without return to the 
factory, the whole operation consuming about a day’s 
time and a small amount of material. The local rail- 
way company would be provided with a sufficient 
number of standard coils held in reserve. 

Fig. 2 shows the peculiar curvature of the coils at 
the rear. The same curvature is found at the front 
end. The whole armature is perfectly ventilated, par- 
ticularly at the front, where difficulty has frequently 
occurred. It is the strong belief of the Edison Com- 
pany that one of the most serious difficulties that has 
been met with in electric railway work is entirely 
overcome by this new type of armature they are now 
manufacturing and using, 
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THE PRESENT POSITION OF POSTAL 
TELEGRAPH CLERKS. 


DEVOUTLY as the telegraph clerks may desire to put a 
period to the admittedly necessary remedial campaign 
which they have carried on for so many years, and satis- 
factory as the prospect of an equitable settlement of their 
claims would be to themselves and the public generally, 
yet it must be evident to all who have followed the 
subject recently that there is little or no prospect of an 
immediate closing of the gates of the telegraphic 
Temple of Janus. The hindrances to this desired end 
are not difficult to localise, involved as they are in the 
Postmaster-General’s new scheme, and while for a time 
the rank and file of many of the postal telegraph clerks’ 
battalions may be resting in the enjoyment of such 
Successes as have already been gained, the results of 
Saturday’s conference in Liverpool indicate that victory 
has not been gained at all points of the field, that it is 
not general “along the line,” and that much has still 
to be done before the reasonable, and even modest pro- 
gramme, put forward as the sum total of a telegraph 
clerk’s professional claims, receives official recognition. 

There may ensue a brief season of comparative rest, 
when what we will call the “minor tactics” of the 
forces will probably be reorganised, when those already 
wearied with the excitement and anxiety of the strife, 
its many changes and its varied incidents, will recruit 
their nervous forces and gain rest for the mind. 

No one who has not taken part in commercial or 
social reforms and movements of a similar nature can 
adequately realise what wear and tear they demand 
from the mental and vital forces of the human system. 
In the case of civil servants, an additional strain is 
enforced on the individual acting, for instance, on an 
executive committee. He has to display unwearied 
devotion to his official duty, being careful not to com- 
promise his conduct officially, and at the same time 
prove not only to his colleagues but also to those in autho- 
rity over him that his sincerity and his courage are 
equal to his professional zeal. We have known a rash 
or hasty step beyond a certain and often an unknown 
point to result in disaster to the cause, and reduction or 
dismissal to the individual. 

Many of our readers will have read in the wonderful 
Italian campaigns of Napoleon of the way in which he 
ordered brigades and battalions, even in the heat of 
battle, to take what may appositely be called “hurried 
rests.” 

How beneficial these rests were the extent and im- 
portance of the little Corsican’s many victories suffi- 
ciently attest. A brief period of tranquility will act, 
therefore, as a healthy stimulus to further action, and 
when the telegraph clerks resume their movement they 
will be more than ever hopeful of gaining those further 
eoncessions which they urge will effect a general setitle- 
ment of their case. 

Having referred to the position of the agitation in 
a military spirit, it does not follow that we are anxious 
to see further operations carried out in a bellicose 
fashion ; our counsel has ever been in favour of rational 
and reasonable methods, and few will deny that the 
telegraph clerks have been uniformly orderly and 
businesslike. : 

Upon the whole, the Postmaster-General has approxi- 
mated his subject fairly well. In clearing off arrears 
of long standing in such matters as overtime, bank 
holidays, and an instalment of justice with regard to sick- 
pay, he well merits the vote of thanks passed most 
loyally by the Liverpool Conference. 

In the matter of increase of salary, he has not been 
quite so successful. He has stopped short where he 
was earnestly asked to effect his greatest reform ; we 
refer now to the retention of the old system of classifi- 
cation. Whether this is the outcome of that official 
advice which he has considered 80 necessary, and which 
he has so highly praised, or the indication of doubt and 
hesitation on his own part is not very certain; on 
mature consideration we are inclined to think that it is 
due to the former cause, 


The service cries aloud for a progressive system, such 
as exists in the Savings Bank, the Intelligence Depart- 
ment, the Receiverand Accountant-General’s office, and 
in other departments. The old anomalies will, unless 
determined agitation be maintained, once more appear ; 
in fact they are still existent. ° 

In judging matters from the classification platform, 
we ask why such a glaring injustice should be perpe- 
trated as the increasing of the maximum pay of every 
class in the service excepting that of the Senior Class of 
Telegraph Clerks at the Central Telegraph Depariment, 
which has been either studiously and purposely over- 
looked, or has been treated with entire indifference. 
As a representative class from which administrative 
officers are elected, it stands in a worse position now 
than it did twelve monthsago. It must not be forgotten 
that the grievances complained of are common to all 
sections of telegraph clerks. 

The clerks in this senior class do the duties of supe- 
rior officials when occasion requires, but no considera- 
tion of any kind has been given to them, though they 
have as good a claim as any other class in the service. 
The Postmaster-General has admitted in the House of 
Commons that senior clerks have to perform the duties 
of assistant superintendents which involves control of 
staff, arrangement duties, technical and practical know- 
ledge of telegraphy, adjustment of instruments and 
circuits, &c. Yet the new scheme contains absolutely 
nothing for them. 

Can it be wondered, then, that there is dissatisfaction 
with classification. Another point, and one almost as 
glaring, though of a slightly different nature is, that 
telegraph clerks in receipt of £160 will no lorger re- 
ceive a month’s leave annually, though until the intro- 
duction of the Postmaster-General’s scheme every one 
in receipt of £150 per annum, or in a class going to 
that figure, was entitled to a calendar month’s leave 
each year, and this is notified to the Post Office 
employés in what is known as the ‘Official Circular.” 
Then, again, the method of awarding sick-pay is very 
unsatisfactory to the staff in general. 

We have shown conclusively that the obstacles in the 
way of acomplete settlement of the telegraph clerks 
case are those which have been either retained or raised 
by the Postmaster-General, and probably his advisers. 

This is all the more to be regretted, as the Postmaster- 
General is quite within easy range of bringing affairs 
to a satisfactory conclusion. In addition to this, he 
gave to the deputations which waited on him early in 
the year such an impression of high-minded courtesy, 
consideration, and even personal sympathy, that such 
flaws and discrepancies in the new scheme, of which 
the Postmaster-General has publicly claimed a large 
constructive share, seem altogether at variance with the 
close and careful attention he devoted to these subjects 
when originally presented to him. 

It would not be right in this case to blame the 
Treasury officials for any shortcomings in connection 
with the scheme, for not so very long since, with a 
dejected air of injured innocence, one of the Treasury 
officials in the House of Commons avowed meekly that 
it was not right to blame the Treasury Lords for being 
parsimonious or inconsiderate ; indeed, such was not 
the case, and especially with regard to the Post Office, 
they had, indeed, granted every requisition that had 
been made on them by the Postmaster-General, they 
having only in view the commercial prosperity of the 
department and the best interests of the community. 
This lets a good deal of side light in on the conjuring 
done in the name of the Treasury, and may confirm 
the opinion held by well informed people that the 
Treasury is made the scapegoat of our modern consti- 
tutional government. 

The speeches delivered at the Liverpool Telegraph 
Conference were carefully taken down by the “ official 
reporter,” who was present under protest, his intrusion 
being regarded as illegal ; the Postmaster-General will 
therefore, in due course, find out for himself how near 
he has been to the point at which a general and satis- 
factory settlement would have been reached, and which 
many will regret is still left to the future. 
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THE TELPHER AND ELECTRIC RAILWAYS 
OF THE EDINBURGH EXHIBITION.* 


By E. MANVILLE, M.LE.E., and J. G. STATTER, A.M.I.C.E. 


Ir may be said truly of the United Kingdom that its inhabitants 
are, as a whole, very slow in taking advantage of new applications 
of the forces of nature; and in no instance, perhaps, is this more 
so than in the application of electricity to traction. When at last, 
however, they have taken up a new application, they develop it 
more thoroughly than other nations. 

In a paper on “ Electric Traction,” read by Mr. Bennett before 
the East of Scotland Engineering Association last year, he ob- 
served that whilst there were but few lines of electric tramway 
in operation in the United Kingdom, not one of these existed in 
Scotland. The same condition of affairs pertained at the com- 
mencement of this year when, through the enterprise of the 
council of this exhibition, Scotchmen are enabled to see two 
examples of the application of electricity to traction at work in 
their capital. 

One of these—the telpherage system—is mainly the invention 
of the late Prof. Fleeming Jenkin, who developed his ideas in the 
University of Edinburgh, and therefore this—the first telpher line 
erected in Scotland—should be especially interesting to you; the 
other—an electric tramway, worked from overhead conductors—is 
the first tramway completely worked by this method in the United 
Kingdom, and this paper is particularly descriptive of these two 
systems. 


TELPHERAGE. 


Telpherage is a distinct and special application of electricity to 
traction particularly suitable for the carriage of goods over rough 
country where the cost of railways is too great. We do not sup- 
suppose that it iz likely to compete with heavy railways, but it is 
especially applicable to replace heavy cartage where the cost of 
transport frequently reaches 1s. per ton mile, which is many times 
the cost of carrying the same quantity on a telpher line. 

Light railways have up to the present time been generally 
erected to supersede the primitive method of carting when the 
quantities to be carried reach from 100 to 500 tons per diem. 
The cost of a light railway where bridges, embankments, and 
cuttings have to be made is considerable, and far in excess of 
the cost of a telpher line over the same country. A telpher line 
spans rivers, crosses roads, bridges, valleys, and generally accom- 
modates itself to the smoothing out of excessive gradients caused 
by the rough surface of the country, and even when the whole 
line is erected over a country continually rising from end to end 
of the line, the telpher locomotive can with facility be made to 
haul loads up gradients that are quite impracticable on an ordi- 
nary railway. { 

Ingenious devices were invented by the late Prof. F’. Jenkin, and 
brought into practical use, to enable the train to travel automa- 
tically without any driver to control it, and a telpher train so 
equipped goes along the level and ascends gradients and descends 
gradients at approximately the same speeds, and with a delicacy 
of regulation that it would be hard to attain in driving a train by 
by hand. 

It is the essential idea of telpherage that, instead of carrying 
heavy unit loads as in a railway and running but few trains a 
day to do the work, the unit loads carried should be small and the 
trains should follow each other frequently. As the trains move 
across miles of country unattended by a driver, and as the speed 
of any one train might be greater than that of the one in front, 
it is necessary to have a system of blocking that shall be abso- 
lutely certain, and here electricity lends itself splendidly to the 
object to be achieved. 

With a steam locomotive, the most that can be done to stop it 
is to shut off the steam from the cylinders, but in an electric loco- 
motive it is possible, so to speak, to remove the fire from the fire- 
box and the steam from the boiler, leaving the locomotive perfectly 
inert, and in arranging a block system on a telpher line the train 
in front is arranged to completely cut off the current from the 
section behind it, so that if the next train should run into this 
section it immediately loses all power of proceeding until the train 
in front has moved into a section further on ; and thus all possi- 
bility of accidents by collision are completely removed. 

The telpher line in the grounds of the exhibition measures 
about 430 yards all round. It is thus necessarily short owing to 
the space placed at the disposal of the Electrical Engineering 
Corporation, and does not meet in this short length with all the 
conditions that exist on lines of greater length and passing over 
various obstacles, and we therefore propose to describe to you a 
line recently constructed in Cornwall, which measures nearly 
three miles all round, and which, passing over country of a 
difficult nature, involves almost all the conditions that could 
possibly be met with in telpherage, and the construction of which 
along its main length is identical with that in the exhibition. 

Its use is to convey tin ore from the mine of the Eastpool Tin 
Company to its stamps. As with the line in the exhibition, it 
starts with a loop of rigid rail supported in spans of 15 feet, each 
pa of the loop being connected with the up and down flexible 

es. 


* Paper read at the Edinburgh International Exhibition, before 
the Royal Scottish Society of Arts. 


The height of the posts in the mine yard is such that the skeps 
or buckets which carry the ore only just clear the ground, and are, 
therefore, in a convenient position for the ore to be shovelled 
straight into them from the dressing floor. The train, when 
loaded, proceeds round the loop, passing over buildings in the 
mine yard and over the boundary walls into the open country, 
where the Jine becomes flexible. The posts are here of such a 
height that the bottoms of the skeps are about 15 feet from the 
ground, and the whole line ascends a gradient of 1 in 80. Some 
little distance from the mine yard a curve is reached, and the train 
leaves the cable to round the curve upon a rigid rail. Shortly 
afterwards the line crosses a road and then bridges a valley, where 
the posts rise to a height of nearly 70 feet, maintaining the same 
gradient and passing directly over the buildings of an ore dress- 
ing works and over the endof a row of two-storeyed houses. 

After crossing the valley the height of the posts decreases again 
to about the same height as before, and the second curve is rounded, 
tivo more roads being crossed. The line now commences to descend 
a gradient of 1 in 33 until it reaches a spot rather more than half- 
way down. Here occurs an abrupt curve, almost a right angle, 
necessitating the train again leaving the flexible cable and round- 
ing the curve upon a rigid rail. Advantage is taken of this sharp 
curve to divide the cables and hang requisite ropes upon their ends 
so as to maintain a constant tension. 

Immediately after leaving the compensators the line crosses the 
high road from London to Penzance, and commences to descend a 
lony gradient of 1 in 26°6. This gradient only ends when the 
Tolvaddon stamps are reached, where the flexible line terminates, 
and the train again travels on a rigid rail forming the loop joining 
the up and down lines at this end. On this loop the train passes 
the two engine-houses which drives the batteries of stamps, and 
the skeps are arranged to automatically tip their contents, with- 
out stopping, into the receiving hoppers of the stamps. 

The engine-houses are fitted with the old type of Cornish 
engine, in which the beam projects from the engine-house and 
turnsa long crankshaft through a connecting rod about 21 feet in 
length, and the telpher train passes right over the bob of the 
engine in the first house at a height of 40 feet from the ground 
and wends its way beneath the bob of the second engine between 
the connecting rod and the pump rod. Immediately after the 
second engine-house the return flexible cable is reached, and the 
train now travels back empty up the gradient of 1 in 266 to the 
mine yard, where it is reloaded. 

The posts supporting the line are constructed in the same 
manner as those in the exhibition grounds, and consist of two 
stout baulks ‘of timber, 9 inches by 9 inches, securely bolted and 
dowelled together and bedded to a considerable depth in the 
ground, and to these are attached the arms which support the 
cables. These arms consist of a wrought iron strap with a cast 
iron strut, one on each side of the post, and where the line is 
flexible are arranged to swing. ‘This is rendered necessary by the 
movement in the rope caused by the compensation weights re- 
ferred to later on ; and the saddles to which the cables are directly 
attached are placed at the extremities of these arms and arranged 
to rock up and down to enable the train to easily pass over them, 
and also to swivel in a lateral direction to remain parallel with 
the rope, notwithstanding the movement caused in the arms by 
the compensation weights. 

As it is necessary not to impede the movement of the ropes 
produced by the compensation weights when rassing round a 
curve, an arrangement is made for the cables to pass through a 
junction saddle, so shaped as to allow the train to easily pass 
from the cable to the rigid rail, the cables then rounding the 
curve and being kept clear of the rail and other obstructions by 
the horizontal pulleys shown, passing again away from the rigid 
rail by means of similar junction saddles. ‘These junction saddles 
are so designed that the cable is free to move through them, at 
the same time being firmly supported when the train passes from 
the cable to the rail. 

An arrangement of compensation weights and junction saddles 
enables the rope to move under the rail, and are much the same 
as those just referred to. But the cables are ended here and pass 
over pulleys of larger diameter, and have hung on their ends re- 
spectively a weight of about six tons on the side which carries the 
loaded train, and a weight of about four tons on the side which 
carries the light train. 

The rolling stock for this line consists of three trains, each one 
carrying five tons of ore. Each consists of 20 skeps, each of a 
capacity of a quarter of a ton, and two locomotives of about 
3 H.P. each. As will be obvious, the rope sags as the train passes 
in between the posts, and the amount of sag produced by the 
weight of the train with the compensation weights hung upon the 
end of the cable is about 4 feet per span on the loaded side, and 

5 feet per span on the light side, the spans being about 100 feet. 
The locomotives are so spaced that one locomotive is always de- 

_scending a sag whilst the other locomotive is ascending a sag. 
The same is true of the skeps, so that the train is to all intents 
and purposes balanced throughout its length, notwithstanding the 
inclines on the cables over which it passes. 

The locomotives are almost exactly similar in construction to 
those used on the exhibition line. They consist of a framework 
above the line carrying the driving wheels. Frcm this framework 
is suspended beneath the line a platform. carrying the motor, and 
the motor is connected through a countershaft by a pitch chain 
with the driving wheels on the framework above, and the platform 
containing the motor and gear is so arranged as to swing from the 
framework above without altering the relative positions of the 
driving chains and wheels, This is a point of considerable im- 
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portance in enabling the locomotives to pass over the sharp incline 
at the post heads without either of its driving wheels losing grip 
of the rope. 3 ; 

The countershaft to which the motor is geared carries a special 
form of centrifugal governor devised by Prof. Fleeming Jenkin, 
and which automatically cuts off the current from the train when 
it is proceeding at too great a speed, re-establishing the circuit 
when the speed has fallen again to the normal. : 

On the end of the motor spindle is carried a centrifugal brake, 
which comes into action after the governor has cut off the current 
and the speed still increases. This is also a design of Prof. 
Fleeming Jenkin, and we believe we are correct in stating it is the 
first centrifugal automatic brake ever brought into practical use. 
It is perfectly reliable, and the loaded trains descend the gradient 
of 1 in 266 by its aid with perfect safety. : 

The driving wheels of the locomotive are arranged with renew- 
able grooved tyres of a \-shape, which gives an adhesion to the 
locomotive of about 900 lbs. per ton. 

The current is supplied to the line at a difference of potential 
of about 200 volts. Asin the exhibition line, the cables form a 
return path for the current, a conductor supported on mica 
insulators carrying the current to the motors, and a small shoe 
resting on the conductor, and towed along by each locomotive, 
collects the current. 

The duty of the line is about 250 tons per day of 10 to 11 hours 
working. 

The facility with which the curves are rounded will, we believe, 
commend itself to engineers, and is a distinct advance over a 
hauling rope aerial railway, at every curve of which a man has to 
be stationed to push eack skep round the rigid rail until it reaches 
the moving rope again. 

This description has purposely been kept as non-technical as 
possible. That Scotland offers a wide field for the use of tel- 
pherage cannot be doubted, and we think we cannot do better 
than conclude this part of the paper by quoting from Mr. 
Bennett’s paper referred to before, in which he says, “It is only 
necessary to cast a casual glance at the map of Scotland to 
perceive that one of its leading characteristics is the absence of 
railways. Vast tracts of fertile country in Haddington, Berwick, 
Selkirk, Roxburgh, Peebles, not to mention the more northern 
counties like Argyle and Inverness, are so many miles from the 
nearest railway that farmers and other producers are handicapped 
by the dearth of communication. They cannot compete in the 
market with rivals more favourably situated on one or other of 
the existing lines. It would certainly not pay to open up most of 
these districts, even if a single. track and light engine were em- 
ployed, but they might use telpher lines laid over the public 
roads, or close beside them.” 


Tue Exectric RArtLway. 


It is not too much to state that the attention of the civilised 
countries of the world at the present moment is directed to the 
advance of electric traction as applied to tramways, due to the 
phenominal development it has achieved in the United States. 

But a few years since there were only a few lines of electric 
tramway in the States, and these altogether experimental lines. 
At the same period there were over 5,0U0 miles of horse tramway, 
and over 100 miles of cable tramway in operation in the United 
States. To-day there are about 2,000 miles of horse tramway in 
the States, over 200 miles of cable tramway, and no less than 2,000 
odd miles of electric tramway. 

In Duncan’s Tramway Manual for 1890 will be found a state- 
ment that the total mileage of the lines opened to traffic in the 
United Kingdom at the end of 1889 was 940 miles; therefore, the 
mileage of electrical tramways in the States exceeds the total 
mileage of all the tramways in the United Kingdom by more than 
100 per cent. ” 

To us in this country it is difficult to conceive how three or four 
companies could have turned out of their factories and set to work 
such an enormous amount of electrical plant as this represents in 
so short atime. Evidently, instead of using their time in per- 
suading tramway companies to have their lines worked by elec- 
tricity, they have devoted all their time to executing orders which 
must literally have been poured in upon them by the tramway 
companies. 

The large mileage thus {being worked in America enables us to 
form a judgment beyond question as to the cost of operating elec- 
trical tramways from fixed conductors, either overhead or under- 
ground, and we may take the figure of 3d. per car mile as the 
total amount for traction; and in the cases of large systems it is 
certain that this figure would be even less. 

Now, the total amount of capital invested in tramways in the 
United Kingdom is about £14,000,000 sterling, and the average 
cost of horse traction is certainly above 5d. per car mile. It is, 
therefore, obvious that an average saving of at least 2d. per car 
mile would be achieved were the tramway systems in the United 
Kingdom worked electrically. The total number of car miles run 
during the year ending June 30th, 1889, in the United Kingdom 
was 62,000,000, and the saving of 2d. per car mile in the working 
expenses would represent a sum of over £500,000, which would be 
a substantial addition to the dividends now paid on the capital in- 
vested in tramways. 

Surely figures of this kind must appeal to those shareholders who 
have subscribed this large amount of capital, and who would, im- 
mediately their tramways were worked electrically, earn this extra 
dividend; and if tramway directors are slow of themselves in 

. adopting this successful and economical method of propelling their 


tramcars, it should be the duty of the shareholders in their own 
interests to stimulate them to its adoption. 

There are, roughly, three methods in which electric tramways 
may be operated electrically : 1. With conductors supported over- 
head on poles or wires, as with the line in the exhibition. 2. Con- 
ductors laid under the road surface in aconduit. 3. Without 
conductors at all, the energy being derived from accumulators 
carried within the car itself. 

The first two systems derive their energy at all points of the 
line from a generating station containing the boilers, engines, and 
dynamos, or, if there should be water power in the neighbourhood 
of the tramway, from turbines and dynamos, and these must be 
kept constantly running as long as the tramcars are in motion. 


- In the third method there is a generating station as before, but 


the current generated therein, instead of being conveyed direct to 
the cars by conductors radiating from the station, it is utilised for 
the charging of batteries of accumulators which are carried by the 
cars ; and the cars, therefore, are not dependent for their motion 
upon the continuous running of the machinery in the generating 
station. This, coupled with the fact that the cars can run on any 
line without alteration to the track—assuming it is strong enough 
to bear the weight—constitutes the advantage of this system, 
which, however, cannot at all compare in cost of maintenance with 
the direct conductor method, and, therefore, will not be dealt with 
in this paper. 

The first method with conductors suspended overhead is the 
method adopted by an overwhelming large percentage of the elec- 
trical tramways in existence. A bare conductor of silicium bronze 
is suspended overhead, either directly from a bracket attached to 
a post, if the track runs by the side of the road, or from a cross 
suspension wire stretched between two posts on either side of the 
road if the track runs in the centre of the road. This conductor 
of silicium bronze is insulated from the bracket or from the cross 
suspension wire, by means of an insulator composed almost entirely 
of mica, and much stronger and better adapted for the work than 
an ordinary porcelain insulator. 

The size of this bare conductor, or trolley wire, as it is more 
usually termed, may be any size from No. 6 to No.2 8.W.G.; and 
if the length of the tramway and the number of cars running upon 
it is such that the conductivity of the larger size wire would be 
too small, another insulated cable is run along the posts support- 
ing the brackets or suspension wires, and tapped at intervals into 
the bare conductor or trolley wire to reduce its total resistance. 

Where turn-outs or crossings occur, points and crossings—of 
much the same description as those used on the tramway lines 
underneath—are provided, but, of course, are inverted. 

The current is collected from the trolley wire by means of a 
long, light, and strong swivelling arm mounted on the car roof, at 
the end of which is either a small wheel or a sliding shoe. The 
wheel or shoe is kept pressed against the bare conductor overhead 
by a spring or weight at the other end of the swivelling arm, and 
this method of maintaining contact with the overhead conductor 
leavés nothing to be desired in practice. It matters hardly at all 
how rough the track may be, the collecting shoe remains pressed 
against the conductor with a pertinacity that is quite phenomenal, 
and it hardly ever leaves the trolley wire. 

The silicium bronze trolley wire being of a very hard nature, 
and the rubbing surface of the contact shoe or contact wheel being 
soft, the trolley wire itself hardly wears at all, all the wear being on 
the sliding shoe or wheel, and these are provided with renewable 
tyres, which cost but little, and, indeed, the total cost of the wear 
and tear between an overhead conductor and the sliding shoe or 
wheel is so little that it is hardly calculable per car mile run. 

The City of Boston is supposed to be one of the finest archi- 
tecturally in the United States, and at the present moment the 
whole of the tramways of the City of Boston—one of the largest 
tramway systems in any one town of the world—is being fitted up 
with overhead conductors. Surely,if there is no objection in a 
large city like this to the use of overhead conductors under these 
conditions, in this country there must be numerous opportunities, 
at least in smaller towns and country lines, for utilising the same 
simple and efficient method of conducting the current to electric 
tramcars. 

No doubt it requires but the introduction of a few such lines 
substantially erected to overcome the prejudice of local authori- 
ties to the use of overhead conductors. ; 

In the larger towns, however, there is no likelihood of the 
authorities ever permitting the use of overhead conductors, and 
then the choice is limited to the use of either the accumulator 
system or the second method mentioned—viz., conductors laid 
under the road surface. We do not believe that with the present 
large depreciation upon accumulator cells this method will find 
favour with most tramway conductors, and that, therefore, the 
underground system is destined to be that ultimately used in our 
larger cities. 

Of late there have been advocated several systems in which a 
closed conduit is used containing a conductor insulated from the 
earth and brought temporarily into contact with a surface rail 
divided into sections, as the car passes over these sections. This 
plan has not, however, been yet brought into operation on any 
practical scale, and we believe that although such a system might 
be made to work on a small scale under favourable conditions, it 
is improbable that with the very unfavourable electrical condi- 
tions of an ordinary road, this system could be relied upon for 
constant satisfactory working. 

In the other or open conduit system two methods of construct- 
ing the conduit itself, as apart from the electrical fittings it con- 
tains, may be ysed. The first consists of building a conduit 
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between the two track rails and having upon the surface?of the 
road a slot formed by two rails laid flush with the pavement, and 
introducing an extra amount of metal in the road, which is more 
or less objectionable to the local authorities. In March of last 
year, however, an electrical tramway at Northfleet was opened, 
in which for the first time the conduit was built underneath one 
of the running rails, the car wheels on one side travelling on one 
of the rails forming the slot of the conduit itself. This method of 
construction meets the objections of the local authorities, as it 
does not in any way add to the amount of metal placed upon the 
road surface. 

Of open conduit systems with continuous conductors several 
have been tried without success. The objection to those tried so 
far, however, has been that the conductor is buried in the con- 
duit, and cannot be got at without ripping open the conduit 
itself, and, as the size of the conduit must necessarily be small to 
keep the cost of construction to as low a figure as possible, very 
imperfect insulators are provided for supporting the conductors 
within the conduit, and these cannot be got at with facility for 
cleaning purposes. Asa result the insulation is very imperfect 
and considerable leakage of current usually follows, and any 
repairs to the conductor necessitates a stoppage of the tramway 
and a taking up of the road. 

To ensure an absolutely reliable open conduit system it is 
essential (1) that all the electrical fittings should be so designed 
that they can be placed in position or removed for the purposes of 
renewal without disturbing the road surface, and they must at all 
times be easy of access ; (2) to ensure good insulation the supports 
should be as infrequent as possible, and where requisite they 
should be insulated from the rail by means of efficient insulators ; 
(3) rigid collecting arms should be employed to ensure absolute 
accuracy of travel, to prevent any risk of contact being broken, 
and to dispense with points and crossings on the conductor; (4) 
all the devices used, either electrical or mechanical, must be very 
simple and cheap. 

What is now known a3 the Waller-Manville system of conduits 
has been designed with a view to embody all these important con- 
siderations. In this system is employed a flexible conductor suffi- 
ciently small to admit of its being placed in or withdrawn through 
the slot. The conductor being flexible, the supports can be at 
long intervals, such as 30 feet, and can therefore be placed in side 
openings to the conduit and not in the conduit itself. By this 
means space is provided for large and efficient insulators. Remov- 
able covers are provided to these side openings, or hatchways, 
giving ready access to the insulators. The insulators are mounted 
in such a manner that, on removing the cover, they can be at once 
lifted out. 

The collecting arm is so designed that the shank can be with- 
drawn through the slot, and the collector proper through any 
hatchway. es 

Under ordinary conditions the conductor simply rests on 
supporting arms without being attached thereto. When it is 
necessary to firmly attach the conductor to its support, as, for 
instance, on sharp curves, absolute flexibility is still maintained, 
as the supports are so designed that, whilst rigidly resisting either 
a longitudinal or lateral strain, the same freedom of upward 
movement is allowed, as in the case of the conductor itself when 
unattached. 

Simple automatic apparatus is provided at intervals to maintain 
a constant strain upon the conductor, and to prevent sagging too 
much between the supports. 

The current is collected by means of a (J-shaped collector, or 
shoe, in which the ccnductor runs, the collector lifting the coa- 
ductor off the ordinary supports during its travel, and in the case 
of the supports to which the conductor is attached lifting the sup- 
port itself. 

The conductor rests upon the collecting shoe, which passes clear 
of the supporting arm of the insulator, allowing the conductor 
when it has passed to fall back again upon the supporting insu- 
lator. This method of collection is similar to that which has 
been described as having proved extremely efficient with the over- 
head system. 

An automatic tension apparatus is so designed that whilst main- 
taining a constant tension upon the conductor no extra strain or 
weight is put upon the collecting arm as it passes beneath the 
apparatus. 

It will be seen, then, that whilst all the conditions which are 
met with in a tramway are fulfilled, the apparatus employed to 
fulfil these conditions never interferes with the upward flexible 
movement of the conductor upon which the perfect contact thus 
obtained depends; also, that no nuts or bolts, or other means of 
permanently attaching the insulators and their supports to the 
conduit, are used. Each insulator with its support is complete in 
itself, and can be removed from the hatchway instantly for 
cleaning purposes or renewal. The conductor requires the 
minimum of work to place it in position, as it is but necessary to 
drop it through the slot along the road to fasten it to the compen- 
sating devices and curve devices, andthen the mere action of the 
collecting shoe passing under the conductor the first time places it 
in position on the supports along the straight parts of the line. 

One of the difficulties hitherto encountered with conduit tram- 
ways is that of keeping the conduit itself clear of dirt and road 
débris owing to the obstruction caused by the electrical fittings to 
the passage of a brush or cleaning device. It will readily be seen 
that this difficulty does not exist in this system, there being no 
obstruction to the passage of a brush attached to a car which will 
sweep the dirt into receptacles provided at the hatch-boxes, from 
whence it can readily be removed. 


Before concluding this paper, we would describe to you the 
method used on the exhibition tram line for attaching the motors 
to the tramcars and gearing their armatures up to the car wheels. 
The same method is used whether the current be supplied from 
overhead conductors or from underground conductors on a very 
large percentage of the electrical tram lines now in operation, 
and experience has proved it to be a very satisfactory method 
indeed. 

The field magnets of the motor are supported in a cradle of 
gun-metal, which alsosupports the bearings for the armature and 
for the countershaft. One end of this cradle terminates in 
an eye running over a stud supported on a beam carried across 
the bottom of the car truck, and a flange round the eye rests 
upon a strong spring ; the other end of the cradle terminates in 
two plummer blocks, which rest directly upon one of the axles of 
the truck. 

The armature is geared to the countershaft by a cast-steel 
double helical pinion and wheel, and the other end of the counter- 
shaft is geared to the car axle by a similar pinion and wheel. 

By thus only attaching the motor at one end of the car ‘axle, and 
allowing it to move to a certain degree radially round the car axle, 


- by supporting at the other end in the way described, great flexi- 


bility is obtained, and the effect of the vibrations caused by the 
wheels travelling over the track and communicated to the motor 
are thus minimised as far as possible. 

Those who are interested in this method of mounting the motor 
can inspect the arrangement on one of the cars in the grounds, and 
also any of the other details referred to in this paper. 

We have endeavoured to describe to you, in perhaps an imper- 
fect manner, besides the system of telpherage, the methods of 
working electrical tramways through overhead conductors or 
underground conductors in an open conduit. The subject is one 
of pressing interest at the present time, and is worthy of treatment 
at far greater length than is possible within the limits of this 
paper ; and this must be our excuse for making the descriptions as 
short as possible, and not entering into many details which in 
themselves are important. 


ELECTRIC LIGHTING REGULATIONS. 


Mr. Courtney Boy se has forwarded the following copy of regu- 
lations issued: by the Board of Trade to undertakers under the 
Electric Lighting Act :— 

Regulations and Conditions for securing the safety of the public 
and for ensuring a proper and sufficient supply of Electrical 


. Energy, made by the Board of Trade under the provisions of the 


Electric Lighting Acts, 1882 and 1888, and of the Metropolitan 
Electric Supply Company (West London) Lighting Order, 1889. 


Definitions. 


In the following regulations— 

The expression ‘the order” means the Metropolitan Electric 
Supply Company (West London) Lighting Order, 1889. 

The expression ‘‘ the undertakers’ means the undertakers for 
the purpose of the order. 

The expression “ consumer” means any body or person supplied 
or entitled to be supplied with energy by the undertakers. 

The expression “ consumer’s terminals ” means the ends of the 
electric lines situate upon any consumer’s premises and belonging 
to him at which the supply of energy is delivered from the 
service lines. 

The expression “consumer’s wires”? means any electric lines 
on a consumer’s premises which are connected with the service 
lines of the undertakers at the consumer’s terminals. 

The expression “‘ aerial conductor” means any conductor which 
is placed above ground and in the open air. 

The expression “pressure” means the difference of electrical 
potential between any two conductors through which a supply of 
energy is given, or between any part of either conductor and the 
earth ; pressure on any alternating current system being taken to 
be the equivalent of pressure on a continuous current system 
when it produces an equal heating effect if applied to the ends of 
a thin stretched wire or carbon filament ; and— 

(a.) Where the conditions of the supply are such that the 
pressure cannot at any time exceed 300 volts, if continuous, or the 
equivalent of 150 volts, if alternating, the supply shall be deemed 
a low pressure supply ; 

(b.) Where the conditions of the supply are such that the pres- 
sure may exceed the limits of a low pressure supply, but cannot 
exceed 3,000 volts, or the equivalent of 3,000 volts, whether con- 
tinuous or alternating, the supply shall be deemed a high pressure 
supply ; 

(c.) Where the conditions of the supply are such that the pres- 
sure may on either system exceed 3,000 volts, or the equivalent of 
3,000 volts, the supply shall be deemed an extra high pressure 


supply. 


Mains, ‘service lines, and other conductors and apparatus are 


‘referred to’as low pressure, high pressure, and extra high pressure 


mains, &c., according to the conditions of the supply delivered 
through the same or particular portion thereof. 


‘. Provided that in the case of conductors laid under the surface 


of the ground in conduits, in accordance with these regulations, 
and being the property or under the sole charge of the under- 


- takers, low pressure conductor shall ‘mean any conductor in which 


D 
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the pressure between that conductor and the earth cannot at’ any 
time if continuous exceed 300 volts, or, if alternating, 150 volts, or 
between that conductor and any other conductor laid in the same 
conduit cannot at any time if continuous exceed 500 volts, or, ‘if 
alternating, 250 volts. 

When any casing, support for conductors, conducting wire or 
other metallic body is required to be efficiently connected to earth, 
it shall be deemed to be so connected when it is connected to 
metallic mains'for water supply outside of buildings, or, where 
these are not available, to a mass of metal having a total surface 
of at least four square feet, buried: to.a depth of at least three feet 
in moist earth, by means of a conductor possessing a mechanical 
strength, and offering a passage to electrical discharges equal to 
that of a strand of seven No. 16 galvanised iron wires. 

The expression “ daily penalty’ means a penalty for each day 
on which any offence is continued after conviction thereof. 

All other expressions to which meanings are assigned in the 
order or principal Act have the same respective meanings in these 
regulations. 


T.—REGULATIONS AS TO SAFETY. 
General. 


(1.) Save as hereinafter provided, the supply of energy delivered 
to the consumer’s terminals shall be a low pressure supply. 

(2.) A high pressure supply shall not be delivered to any con- 
sumer’s terminals, except for special purposes, and with the 
approval of the Board of. Trade on the joint application of the con- 
sumer and the undertakers, and subject to such further regu- 
lations as the Board of Trade may from time to time prescribe. 
But a high pressure supply may be given to distributing or con- 
verting stations or points, or to distributing mains, in accordance 
with the following regulations. 

(3.) An extra high pressure supply shall not be given except to 
distributing stations or other premises in: the sole occupation of 
the undertakers, and with the written consent of the Board of 
Trade, and subject to such regulations and conditions as the board 
may prescribe. 


Mains and. other Conductors. 


(4.) The maximum working current shall not be sufficient to 
raise the temperature of the conductors or any parts thereof to 
such an extent as to materially alter the physical condition or 
specific resistance of the insulating covering, ifany, or in any case 
to raise such temperature to a greater extent than 30° of Fahren- 
heit’s thermometer ; and efficient automatic means shall be pro- 
vided which will render it impossible for this maximum working 
current by any accident. to exceed such limit to the extent of 50 
per centum, even for short intervals of time ; and special care shall 
be taken that the cross sectional area and conductivity at joints 
are sufficient so avoid local heating, and that the joints are pro- 
tected against corrosion. 

(5.) Where any portions of ‘any conductors are exposed in such 
a position as to be liable to be affected by lightning, they shall be 
efficiently protected againt accident by appliances of such pattern 
and construction as may, from time totime be approved by the 
Board of Trade. 

(6.) Where any high pressure conductors, other than aerial 
conductors, are placed above the surface of the ground, they 
shall be completely enclosed in brickwork, masonry, or cement 
concrete, or in strong metal casing efficiently connected to earth. 

(7.) Where any high pressure conductors are laid in subways, 
or in the same conduits with any low pressure conductors, they 
shall be completely enclosed in strong metal casing efficiently con- 
nected to earth. 

(8.) Where any high pressure conductor is laid within a less 
distance than 18 inches from any low pressure conductor or from 
the surface of the ground, or where any low pressure conductor is 
laid within the above-mentioned distance from any previously 
laid high pressure conductor, efficient means shall be taken to 
render’ it impossible that the low pressure conductor or the surface 
of the ground shall become electrically charged by any leakage 


from or defect in the high pressure, conductor. i 


(9.) Every high pressure conductor shall be continuously insu- 
lated with a durable and efficient material which shall be protected 
on the outside’against injury or removal by abrasion, and every such 
conductor shall be tested for insulation after having been laid in 
position and before any joints for service lines are made. The 
insulation resistance under these conditions shall not be less in 
any section of the conductor than at the rate 100,000 ohms per 
mile for every volt of pressure of the supply under a testing pres- 
sure of at least 100 volts, and the undertakers shall duly record 
the results of the tests of each conductor, or section of a conductor, 
and at all times permit an electric inspector to examine and take 
copies of such record.. 

(10.) The insulation resistance of any complete circuit. used for 
high pressure supply, including all devices for producing, con- 
suming, or measuring energy, connected to such circuit,:shall be 
such that should any part of the circuit. be put to earth through 
a resistance of 2,000 ohms, the leakage current shall not exceed 
0:04.ampére in the case of continuous currents, or 0:02 ampére in 
the case’ of alternating currents. Every such Circuit shall be 
fitted with an instrument of such pattern and construction as may 
from time to time be approved by the Board of Trade, which shall 
immediately indicate any defect which may at any ‘time occur in 
the insulation resistance of either conductor. er : 


‘Every such cirenit shall be'tested for. insulation at least once in 


every week, and the undertakers. shall;duly record the results. of 


such testings, and at all times permit an electric inspector to 
examine and take copies of such record. 

(11.) In the.case of a high pressure supply on any alternating 
current system, where separately insulated conductors are laid in 
the same conduit or pass through the same boxes, precautions 
shall be taken against the discharge of electric sparks between the 
insulating covering of oppositely charged conductors, by providing 
a sufficient connection of a conducting nature from one covering to 


‘the other throughout. : 


Conduits. 


(12.) All conduits used as receptacles for conductors shall be 
constructed of durable material, and of ample strength to resist 
any pressure due to heavy traffic or other forces to which they 
may be expected to be subjected. 

(13.) Where the conductors in any conduit are not continuously 
insulated, adequate precautions shall be taken to ensure that no 
accumulation of water shall take place in any part sufficient to 


‘raise the level of the water into contact with the conductors. 


(14.) All conduits for conductors constructed in streets in which 
gas mains. are also laid, shall be efficiently protected against an 


‘accumulation of gas. 


(15.) All street boxes shall be efficiently protected against an 
accumulation of gas or water, and their covers so secured that they 
cannot be opened except by means of a special appliance. 


Converting Stations. 
(16.) Converting stations, or points in a system of distribution 
to which a high pressure supply is given from generating stations, 


and from which a low pressure supply is given to one or more con- 
sumers, and which are not on the consumer’s premises, shall :be 


established in suitable places, which are in the sole occupation and 


charge of the undertakers. ‘ 

(17.) In every case where the supply is transformed ata con- 
verting station as described in the preceding regulation, some 
means or apparatus approved by the Board of Trade shall be pro- 
vided which shall render it impossible that the low pressure dis- 
tributing mains shall be at any time charged to a dangerous 
difference of potential from the earth, owing to any accidental 
contact with, or leakage from, the high pressure system either 
within or without the converting station. 


Consumer’s Premises. 


(18.) Where the general supply of energy is a high pressure 
supply, and transforming apparatus is installed on the consumer’s 
premises, connected to the distributing mains by high pressure 
service lines, and to the consumer’s terminals by low pressure 
service lines, the whole of the high pressure service lines, conduc- 
tors, and apparatus, including the transforming apparatus itself, 
so far as they shall be on the consumer’s premises, shall be com- 
pletely enclosed in solid walls, or in strong metal casing efficiently 
connected to earth, and securely fastened throughout. ee 

(19.) In every case where any transforming apparatus is 
installed on the consumer’s premises, as described in the preceding 
regulation, some means or apparatus approved by the Board of 
Trade shall be provided, which shall render it impossible that the 
low pressure service lines and consumer’s wires shall be at. any 
time charged to a dangerous difference of potential from the 
earth, owing to any aczidental contact with, or leakage from, the 
high pressure system either within or without the transformer, . 

(20.) All terminals, low pressure service lines, or other appa- 
ratus, between the transforming apparatus or other source of 
supply and the consumer’s terminals, so for,as they shall be on 
the consumer’s premises, shall be completely enclosed in insulating 
cases or coated with insulating material in such a manner that no 
part of them can be touched by any person without the removal 
of such case or coating, and, wherever exposed, shall be efficiently 
protected against injury to the insulation. 

(21.) The undertakers shall be responsible for all electric lines, 
fittings and apparatus belonging to them, or under their control, 
which may be upon the consumer’s premises being maintained in 
a safe condition and in all respects fit for supplying energy. 

(22.) In delivering the energy to the consumer’s terminals th 
undertakers shall exercise all due precautions so as to avoid risk 
of causing fire on the premises. ; . 

(23.) Ifthe undertakers are reasonably satisfied, after making 
all proper examination by testing or otherwise, that a connection 
with the earth exists at some part of a circuit of such resistance 
as to be a source of danger, and that such connection does not 
exist at any. part of the circuit belonging to the undertakers, then 
and in any such case. any officer ot the undertakers, and duly 
authorised by themin writing, may, for the purpose of discovering 
whether: such connection with the earth exists at any part ofa 
circuit within or upon any consumer’s premises, at all reasonable 
times, after giving one hour’s notice of his intention to do so, 
enter any such premises and disconnect the consumer’s wires from 
the service lines, and,may require the consumer to permit him to 
inspect and test the wires and fittings belonging to the consumer 
and forming part of the circuit. j 

(24.) If on such testing the officer discovers that a connection 
exists between the consumer’s wires and the earth, and that such 
connection has an electrical resistance not exceeding 5,000 ohms, 
or. if the consumer does not give all due facilities for such inspec- 


. tion and testing, the undertakers shall forthwith discontinue the 
supply of energy to the premises in question, giving immediate 


notice of such discontinuance .to. the consumer, and shall not 


_recommence such supply until they are reasonably satisfied that 


such connection with the earth has been removed. | 
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Provided that in*cases where the maximum power taken by any 
consumer exceeds 25,000 watts, the consumer’s wires may he 
divided for the purposes of this testing into separate circuits, the 
insulation resistance of each of which shall exceed 5,000 ohms. 

(25.) If any consumer is dissatisfied with the action of -the 
undertakers either in discontinuing or in not recommencing the 
supply of energy to his premises, the wires and fittings of such 
consumer may on his application and payment of the prescribed 
‘fee be tested for the existence of connection with the earth by an 
electric inspector, or if no-electric inspector has been appointed, 
by a person appointed by the Board of Trade. 

This regulation shall be indorsed on every notice given under 
the provisions of the last preceding regulation. 


Regulations as'to Aerial Conductors where erected with 


necessary consents. 


(26.) An aerial conductor shall notin any part.thereof be at a 
less height from the ground than 20 feet, or where it crosses a 
street, 35 feet, or within 7 feet of any. building or erection other 
than a support for the conductor; except where brought into a 
building for the purpose of supply. 

(27.) Service lines from aerial conductors shall be led as directly 
as possible to insulators firmly attached to some portion of the 
consumer’s premises which is not accessible to any person without 
the use of a ladder or other special appliance, and from this 
point of attachment to the consumer’s terminals they shall be 
enclosed and protected in accordance with the preceding regu- 
lations as to service lines on the consumer’s premises. 

(28.) Every aerial conductor shall be attached to supports at 
intervals not exceeding 200 feet where the direction of the con- 
ductor is straight, or 150 feet where this direction is curved, 
or where the conductor makes: a horizontal angle at the point of 
support. © | 

(29.) Every support of aerial conductors shall be of a durable 
material, and’ properly stayed against forces due to wind pressure, 
change of direction of the conductors, or unequal lengths of span, 
_and the conductors and suspending wires’ (if any) shall be 

securely attached to insulators fixed to the supports. The factor 
of safety for the conductors and suspending wires shall be at least 
six and for all other parts of the structure at least 12, taking the 
maximum possible wind pressure at 50 pounds per square foot. 
No addition need be made for a possible accumulation of snow. 

(30.) Every support, if of metal, shall be efficiently connected 
to earth, and if of wood or other non-conducting material, shall be 
protected by a lightning conductor fastened to its support along 
its entire length, and projecting above the support to a height of 
at least six inches, such lightning conductor being efficiently con- 
nected to earth. 5 

(31.) Where any aerial conductor crosses a street, the angle 
between such conductor and. the direction of the street at the 
place of such crossing shall not be less than 60°, and the spans 
shall be as short as possible. 

(32.) Where any aerial conductor belonging to the undertakers 
is erected so as to cross avy other aerial conductor or any sus- 
pended wire used for purposes other than the supply of energy, 
precautions shall be taken by the undertakers against the possi- 
bility of their conductor coming into eontact with such other con- 
ductor or wire, or of such other conductor or wire coming into 
contact with their conductor by breakage or otherwise. 

(33.) Every high pressure aerial conductor shall be continually 
insulated with a durable and efficient material to be approved by 
the Board of Trade to a thickness of not less than one-tenth part 
of an inch, and in cases where the extreme difference of potential 
in the circuit exceeds 2,000 volts, the thickness of insulation shall 

‘not be less in inches or parts of an inch than the number obtained 
by dividing the number. expressing the volts by 20,000. This 
insulation shall be further efficiently protected on the outside 

against injury or removal by abrasion. If this protection be 
wholly or partly metallic it shall be efficiently connected to earth. 

(34.) The material used for insulating any high pressure aerial 
conductor shall be such as will not be liable to injurious change of 
physical structure or condition when exposed to any temperature 
between the limits of 0° and 150° Fahr., or to contact with the 
ordinary atmosphere of towns or manufacturing districts. 

(35.) Every aerial high pressure conductor shall be efficiently 
suspended by means of non-metallic ligaments to suspending 
wires, so that’ the weight of the conductor does not producé in it 
any sensible stress in the direction of its length, and the insulated 
conductors and suspending wires, where attached to supports, 
shall be in contact only with material of highly insulating quality, 
and shall be so attached and guarded, that in case they break 
away it shall not be possible for them to fall away clear of the 
support. 4 

(36.) The undertakers shall be responsible for the efficiency of 
every support to which their aerial conductors are attached, and 

. every such support shall be marked to indicate the ownership of 
the conductor. 

(37.) Every aerial conductor belonging to the undertakers, 
including its supports and all the structural patts and electrical 
appliances and devices belonging to or connected-with it, shall be 
duly and efficiently supervised and maintained as regards both 
electrical and mechanical conditions. ' 

(38.) The undertakers shall not permit any aerial conductor to 
remain erected after it has ceased to be used for the supply of 
energy, unless they intend within a reasonable time again to take 
jt into use. . , 


Penalties. 


(39.) If the undertakers make default in complying with any of 
the preceding regulations they shall be liable to a penalty not 
exceeding £10 for every such default, and to a daily penalty not 
exceeding £10. ; 

The imposition of any penalty under this regulation shall not 
affect the liability of the undertakers to make compensation in 


respect of any damage or injury which may be caused by reason 


of such default. 
II.— REQULATIONS AS TO SUPPLY. 


(1.) One week at least before the undertakers are ready to com- 
mence to supply energy through any feeding, charging, or distri- 
buting mains, they shall serve a notice upon the County Council 
and the local authority of their intention to commence’ such 
supply. 

(2.) From and after the time when the undertakers commence 
to supply energy through any distributing mains, they shall 
maintain a supply of sufficient power for the use of all the con- 
sumers for the time being entitled to be supplied for such main; 
and such supply shall, except so far as may be otherwise agreed. 
upon from time to time between the County Council and the 
undertakers, be constantly maintained at such pressure as may be 
fixed under the provisions of these regulations. Provided that, 
for the purposes of testing, the authority by whom the electric 
inspector is appointed may give permission to the undertakers to 
discontinue the supply at such intervals of time and for such 
periods as it may think expedient, and that for any other purposes 
connected with the efficient working of the undertaking, the 
undertakers may, with the permission of the Board of Trade dis- 
continue the supply at such intervals of time and for such periods 
as the Board of Trade may think expedient. Where the supply 
is so discontinued, notice of such discontinuance, and of the pro- 
bable duration thereof, shall be forthwith served upon the County 
Council and the local authority. a 

(3.) The system of distributing mains shall be'so arranged in 
sections, that in case it becomes necessary: to stop the supply 
through any portion of a main for more than one hour, for the 
purposes of repairs, or for any other reason, the stoppage of supply 
will in no case exceed in amount a maximum power of 200,000 
watts, or extend to the premises of more than 80 consumers, and 
in the case of every stoppage for more than one hour, reasonable 
notice shall be previously given by the undertakers to every con- 
sumer affected thereby except in cases of emergency. 

(4.) During the whole of the period when a supply of energy is 
required to be maintained by the undertakers in the distributing 
mains under the order and these regulations, it shall be main- 
tained at a constant pressure (in these regulations termed “ the 
standard pressure ’’). to be fixed as hereinafter specified; but such 


standard pressure may be different for different portions of the 


distributing mains. Provided that the undertakers shall be 
deemed to have complied with the requirements of this regulation 
so long as the pressure does not at any point vary more than three 
per cent. from the corresponding standard pressure in the case of 
a general supply at low pressure, or two per cent. in tke case of a 
general supply at. high pressure, unless changes in pressure recur 
so frequently as to cause unsteadiness in the supply. 

(5.) The standard pressure shall be fixed by the undertakers 
for every pair of distributing mains, and notice of the amount of 
such standard pressure shall be given to the County Council 
before the undertakers commence to supply energy to consumers 
through such mains, and such standard pressure shall not be 
altered except by. permission of the County Council, and upon 
such terms and conditions as the County Council may impose, and 
after public notice has been given:during a period of one month, 
in such manner as the County Council may require, of the inten- 
tion of the undertakers to apply for permission to alter the same. 


The undertakers may appeal against any decision of the County 


Council under this regulation to the Board of Trade, whose 
decision shall be final. - 
(6.) Before commencing to give a supply of energy to any con- 
sumer, the undertakers shall declare to such consumer the constant 
pressure at which they propose to supply energy at his terminals. 
The pressure so declared at any pair of consumer’s terminals shall 
not, except by agreement, be greater than 115 volts or less than 
45 volts, if continuous, or the equivalents thereof respectively, if 


alternating, and shall not at any time be altered or departed from 


except in consequence of any authorised alteration of the corres- 
ponding standard pressure. In distribution on the three-wire 
system, the central terminal shall for the purposes of this regula- 
tion be considered to form a pair with either of the outer terminals, 
and similarly for mutiple-wire systems ; and, in the case of a trans- 
formation of energy on the consumer’s premises, the undertakers 
shall give the consumer the choice of a supply at either of two 


‘different pressures, one of which shall be approximately half the 


other, and in such case the pressure so chosen by the consumer 


shall be the declared constant pressure. 


(7.) The variation of pressure at any consumer’s terminals shall 
not under any conditions of the supply which the consumer is en- 
titled to receive, nor at any time, exceed 4'per centum from the 
declared constant pressure, whether such variation be due to the 
resistance of the service lines or apparatus belonging to the under- 
takers, or to any action or effect produced by such apparatus, for 


_ which the consumer cannot be shown to be responsible, or, partly 


to any variation of pressure in the distributing mains from which 
the supply is taken. : 
(8.) If the undertakers make default in complying: with any of 
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these regulations as to supply, they shall, subject to the provisions 
of the order, be liable to a penalty not exceeding £5 for every such 
default, and to a daily penalty not exceeding £5. 

These regulations are made subject to the power of the Board 
of Trade to make such further or other regulations as they may 
think expedient ; and nothing in these regulations shall be con- 
strued to authorise the undertakers to Jay any electric line or work 
their undertaking otherwise than in accordance with the order and 
the principal Act, or to supply energy otherwise than by a system 
for the time being approved of by the Board of Trade under the 
order. 


ELIMINATING THE TEMPERATURE ERROR 
IN VOLTMETERS. 


WE read the following in L’ Electrician :—In all volt- 
meters based upon electro-magnetic action, the current 
passing through the bobbin depends on the difference 
of potential to be measured, and on the resistance of 
this bobbin. If this resistance is increased by heating, 
the instrument ‘is retarded, and if when it has been 
calibrated the heating caused by a given difference of 
potential producing a continuous current in the bobbin 
has been taken into account, the voltmeter can only 
give exact indications on condition that practically the 
same voltage is always maintained at the terminals. 
In order to remedy this inconvenience, Dr. Kahle has 
conceived a method of winding the bobbins of volt- 
meters, which renders their indications independent of 
the temperature. This result is obtained by winding 
the bobbin with two parallel wires, acting in opposite 
directions. The principal wire magnetises, and the 
secondary wire demagnetises the core of the voltmeter ; 
but as the auxiliary wire has a greater resistance than 
the principal wire, the magnetising action predomi- 
nates. By taking for the principal wire a metal whose 
coefficient of temperature is higher than that of the 
secondary wire, we can easily see that a rise in tem- 
perature reduces both the magnetising action of the 
principal circuit and the demagnetising action of the 
secondary circuit. In order that the resulting electro- 
magnetic effect may remain the same, it is necessary 
that the difference between the ampére-turns of the 
two bobbins should be the same for all temperatures, a 
result which is obtained when the ratio of the two 
windings is the same as that of their coefficients of 
temperature. 

It is evidently advantageous to employ for the prin- 
cipal wire a metal of low specific resistance, and for the 
auxiliary winding one of high specific resistance. As, 
however, the coefficient of temperature of good con- 
ductive metals is generally somewhat high, and that of 
bad conductors rather too low, the condition indicated 
above for establishing asystem of compensation cannot 
be fulfilled withcut an accessory arrangement, which 
consists in establishing an external resistance, the co- 
efficient of temperature of which is not very high, in 
series with the principal wire. Dr. Kahle has con- 
structed, on these principles, voltmeters whose indica- 
tions remain qnite independent of the temperature. 


Telephones in New York.—The Metropolitan Tele- 
phone Company of New York has the largest multiple 
switchboard in the world; it has a capacity of 6,000 
metallic circuit subscribers, and at the present time is 
operating more than 3,800. The average daily number 
of connections made on this board is 48,238, and the 
average for the whole city is 103,621, about 98 per cent. 
of these connections being made between the hours of 
8 a.m.and 6 p.m. In one station there are 128 operators, 
each of whom attends to between four and five hundred 
calls per day of 10 hours. The underground plant of 
the company has grown toa wonderful extent. There 
are in operation at the preseat time nearly 300 separate 
underground cables, each containing 50 twisted pairs 
of conductors, aggregating 145°5 miles of cable, or over 
14,000 miles of wire. 140 of the 300 cables terminate 
at one office. 


LONDON COUNTY COUNCIL. 


‘Tue weekly meeting was held on Tuesday last at Spring Gardens, 


with Sir John Lubbock in the chair. 

The Highways Committee had considered a notice (Registered 
No. 119), dated 3rd October, 1890, of the London Etectric Supply 
Corporation, of intention to lay distributing mains in Southwark 
Street, Blackfriars Road, and Borough High Street (1 plan). 
There appeared to be no objection to what is proposed, provided 
that the mains for Southwark Street be laid in the subway there. 
The committee recommended that the sanction of the council be 
given to the works referred to in the notice (Registered No. 119) 
of the London Electric Supply Corporation, dated 3rd October, 
1890, upon condition that the company do give two days’ notice to 
the council’s engineer before commencing the works; that the 
mains for Southwark Street be laid and properly protected in the 


subway there ; that the positions to be occupied by the mains in 


the subway be subject to the approval of the engineer of the 
council, and that the work of placing them be carried out to his 
satisfaction ; that the mains in the other thoroughfares specified 
in the notice be laid under the footways, and be kept 9 inches 
below the underside of the pavement, wherever it is found practi- 
cable to do so, and that where the mains cross the carriage-ways, 
they be kept at the same depth below the concrete, or the road 
material, as the case may be; that the clerk be instructed to for- 
ward to the company a notice requiring it to lay the mains in 


- Southwark Street, referred to in the notice dated 3rd October, 


1890 (Registered No. 119), in the subway of that thoroughfare. 

It was reported that during the present year testings made 
with the portable photometer in Bermondsey, Rotherhithe, 
Deptford, and Greenwich have shown the ga: supplied by the 
South Metropolitan Gas Company iu those districts to have been 
of deficient illuminating power. The testings, with but one ex- 
ception, have shown the gas supplied to be of a less illuminating 
power than the company are required by their Act to supply. 
The nearest official testing stations to the districts in question are 


at Tooley Street, Peckham, and Plumstead, and it is clear that the. 


large area between these stations is without any effectual check 


on the quality of the gas supplied. In these circumstances, they - 


have directed the attention of the Gas Referees to the matter; and 
have requested them to prescribe an additional gas testing place 
in such a position as to ensure that gas supplied to the district in 
question is subject to official examination. 


The weekly cash paper showed the following items :— 


Maintenance of telephones and fire alarms -..-£),800 0 0 


Wadeson, C. A.— 
c 954 Mounting plans, &c., re electric Henig 
testing, June, 1890 : 419 11 


General Capital Account (Electric Lighting Testing)— 


India-rubber, Gutta Percha, and Telegraphic Works 
Co.— 
B 1920 Apparatus for testing station, 
Cranbourne Street, 5 ee 
1890.. =e : e198 oe 
Fletcher, T., & eee 
B 1921 Apparatus for testing station ‘ 
as above, June, 1890 3 ABS ’ 
———._ 202 18 _ 4 
H.M. Postmaster-General— j 
81969 Altering telegraphic pipes to suit new 
level of improvement at Mount 
Pleasant, Clerkenwell, June, 1890 ... 66°52 ° 6 
Subscriptions for telephonic communication ... 5.0 0 
Kaight, J.— 
c 1218 Gas- fittings, electric light fittings, &c., 
~ for offices, Spring Gardens, March to 
June, 1890 as : 
Sax, J. (1504)— 
c 1153 Providing electric bells, June, 1889 


Articles used for Electric Light Purposes. 


Harris, J. F. and G. (1569)— 
c 1157 Whitewood casing and cover, May, 


1890 a8 = HSC <i 13: 16,053 


General Electric Co., Limited ( 1732) — 

c 1158 Blocks, shades, &c., Mareh and ater 
1890 oy 610 0 
Thompson, Ritchie and Co. (1578) — 

©1159 Counterweight pendants and Opes apace 


June, 1890 ae 916. 6. 


Rashieigh Phipps and Dawson (1861) — 
c 1169 Counterweight, block, silk, and shade, 
May and June, 1890 ... As 
Siemens Brothers and Co., Limited (1577)— 
c 1161 Cut-outs with bridges, June, 1890 is 2 5 0 


meres eee eee al 
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NOTES. 


Galway Electric Lighting.—It may be of interest to 
our readers to know that there are being erected for the 
Galway Electric Company two 42-inch Hercules tur- 
hines giving from 75 to 90 H.P., with a fall of from 
9 feet to 11 feet, to supply light and motive power for 
which there is a demand. The company has, since 
July Ist, been lighting the docks and other works, 
making use of an old flour mill machinery. 


Electric Light at Stockholm.—Although detailed 
plans for the erection of the proposed electric central 
station which, like the gas works, is corporation pro- 
perty, have not yet been laid before the corporation, 
the latter has given permission to start the preparatory 
work, such as clearing away of old buildings from the 
site, &c. As usual, the estimated cost is now found to 
be too low, and the total expenditure will probably be 
nearer 2,000,000 kr. than 1,500,000 kr., the amount of 
the original estimate. 


Electric Lighting in Nelson.—The gas committee of 
the Nelson local authority have received and approved 
the report of the gas manager upon a scheme of elec- 
tric lighting for the town, and he has been instructed 
to get out specifications for the laying down of a cable, 
and other necessaries, for an installation capable of 
producing 600 lights. At the last meeting of the board 
it was stated, in answer to a question, that the price of 
the electric light would be double that of gas, and 
while the latter was 2s. 6d. per 1,000 feet, the former 
would be 4s. 6d. for the same amount of illumination. 


Electric Lighting in Pemberton.—The members of 
the Pemberton (Lancashire) Local Board have expressed 
themselves satisfied with the electric light trials, and 
the chairman of the board is of opinion the adoption of 
the system throughout the district is only a question 
of time. 


The Lineff Traction System,—Colonel Huber, of the 
well-known Oerlikon Engineering Works, last week in- 
spected the experimental line on the Lineff system at 
Chiswick. Negotiations were commenced on behalf of 
the Oerlikon Company with a view to obtain a license 
from the Lineff Syndicate for various continental 
countries. We understand that a powerful combina- 
tion is to be formed for the purpose of working the in- 
vention in France. With regard to the application of 
the system on the West Metropolitan tramways, we are 
informed that the Hammersmith Vestry has decided to 
grant the application, subject to a favourable report 
being received from an expert whom they will ap- 
point. 

Meters.—It would be interesting to ascertain how 
many electricity meters are in use in London. Accord- 
ing to a recent return regarding the Geneva Central 
Station, 450 Aubert meters and 65 Aron meters are in 
operation ; yet the number of incandescent lamps in 
daily service is only 5,375, of which 2,433 are located 
in the theatre and the remaining 2,942 are distributed 
among 216 subscribers. We wonder whether London, 
with all its central -stations, can total 515 meters 
in use. 


The Tudor Accumulator.—The use of Tudor accu- 
mulators in Germany has been greatly extended during 
the past few years. So much has this been the case 
that the makers, Messrs. Miiller and Einbeck, of Hagen, 
resolved to open branch works in Austria, and the 
accumulator factory of Messrs. Getz and Odendall has 
just been acquired for that purpose. 


A Long Electric Line-—An American contemporary 
says :—A notable installation is about to be made 
between Seattle and Tacoma, a distance of 42 miles. 
This will be the longest electric railway in the world. 


The Central Institution Students,—Of the 100 odd 
candidates who entered at the end of September for 
the Matriculation Examination at the City and Guilds 
Central Institution 60 passed, and 16 did sufficiently 
well to be allowed to enter the college as unmatricu- 
lated students. In addition to the regular students of 
the second and third years, and the 76 above referred 
to, who are admitted to attend courses in ali the four 
departments of mathematics and mechanics, engi- 
neering, physics and chemistry, some 20 special 
students have entered for portions of the advanced 
courses in one or more of these departments. On the 
result of the entrance examination the Clockworkers’ 
Scholarship of £69 a year, with free education, tenable 
for two years and renewable for a third, was gained by 
C. E. Stamp, from St. Paul’s School, and the three In- 
stitute’s Scholarships, each of sufficient value to cover 
the students’ fees for three years at the Central Insti- 
tution were gained by G. H. Baillie, from Winchester 
House School, C. V. Drysdale from the Finsbury Tech- 
nical College, and A. E. Sonneborn from Tottenham 
College. At the end of last session the John Samuel 
Scholarship, granted to a meritorious student of the 
Central Institution at the close of his second year’s 
course, and consisting of £30 and free education for 
the third year, was awarded to C. W. Clinton; the 
Siemens medal, given to the students of greatest 
merit in the department of Electrical Engineering, was 
taken by R. Wightman. 


Faure-Sellon-Voleckmar Cells—A_ well-illustrated 
pamphlet, which is being distributed by the Bulletin 
International de VElectricité, has been published by 
the Sociéte Francaise d’Accumulateurs Electriques, 
describing these well-known accumulators (E.P.S. 
type). Details are given regarding the construction of 
the cells, their methods of use, applications for light- 
ing or as regulators, and to traction purposes. A per- 
spective view is given of one of the accumulator cars 
now in service on the Levallois-Madeleine Tramway, 
which was described in the REVIEW some time ago: 


Priestman’s Petroleum Engines.—We learn that a 
gold medal for these oil engines has been awarded at 
the Edinburgh Exhibition. 


Telephony in Scotland,—The Glasgow Committee of 
the Mutual Telephones Company, Limited, has decided 
to adopt the metallic system for Scotland, so as to enable 
subscribers to speak over long distances, as, for in- 
s‘ance, between Glasgow and Manchester and London. 
The new system is proposed to be inaugurated with the 
new year. 


A Runaway Electric Car.—The Birmingham Post 
of the 14th inst. says :—The passengers by the Bristol 
Road tram, leaving Navigation Street at 7.45 last even- 
ing had a very narrow escape. As soon as the car 
began descending Suffolk Street it was evident that 
something was wrong, and as the driver kept ringing 
his bell, and the speed of the tram increased, it be- 
came evident that he had lost control of it. The 
heavily-laden car went down the hill at a fearful pace, 
and threatened to upset as it passed from the double to 
the single line. The progress of the car was watched 
with intense anxiety, as the crossing at the bottom of 
Holloway Head is a-most dangerous one. By the regu- 
lations of the company the car should be stopped at the 
bottom of Saffolk Street, but it was apparent that for 
some reason or other this was impossible, and a colli- 
sion with the many vehicles about seemed all but in- 
evitable. Fortunately, however, everything was cleared 
out of the way, and the tram brought to a standstill by 
the cabstand, very much to the relief of the occupants. 
What was the cause of the incident could not be 
gathered beyond that there was some defect or other 
with the brake-power. The name of the driver was 
taken by a police-officer, and the rest of the journey 
was performed under less exciting circumstances, 
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Telephones in Sweden,—Although the Swedish tele- 
phonic system is probably unrivalled, the Swedish 
engineers evidently do not mean to rest on their laurels. 
The Swedish Government has placed a sum of 1,600 kr. 
at the disposal of the State telegraphs, asking them to 
send a suitable man to Holland, England, and America, 
in order to see whether any improvement has recently 
been made in telephones. 


Gold Medal.—Messrs. Davis and Timmins, of Hatton 
Garden, have been awarded a gold medal by the jurors 
of the Edinburgh Exhibition for general excellency of 
manufactures. 


Literary Announcements, — Messrs. Crosby, Lock- 
wood & Co. announce a fourth edition of “ Electric 
Light : Its Production and Use,” by J. W. Urquhart. 


City and South London Railway.—The Financial 
News says some of the shareholders in the City and 
South of London Railway are beginning to ask when 
their underground electric railway from King William 
Street to Stockwell will be inaugurated. The chairman 
of the company has frequently assured them that the 
line “is expected to be opened shortly,” and that most 
of the machinery and rolling stock is already to be 
found at the Stockwell depét. A visit will, however, 
convince anyone that the railway and plant are not in 
such a forward condition as would appear from the 
chairman’s statements. As over £650,000 has already 
been sunk in the undertaking during the past four 
_ years, it is quite time the railway was opened. 


Copper.—Production of copper ore from the mines of 
the Canadian Copper Company, Sudbury, Ont., for the 
last year is officially stated to be 60,000 tons. Copper 
shares are not in a good position, according to the 
dealings on the French Bourse. The feeling of specu- 
lators is that copper shares are going lower. 


The New Cables between Peru and Chili.—As fore- 
shadowed in our “Notes” of last week,- the cable 
steamer Silvertown left Greenhithe, on October 11th, 
for the West Coast of South America. On the pre- 
ceding day a large company of guests were invited to 
luncheon on board, to bid farewell to their friends, and 
to wish the expedition God-speed. The ship takes out 
about 1,750 nautical miles of submarine telegraph cable, 
weighing about 2,700 tons, and the total cargo carried, 
including coal, cable, provisions, and general stores, 
-weighs somewhat under 5,000 tons, a comparatively 
light burden for this vessel, whose capacity is nearly 
7,000 tons. The cable was manufactured by the Silver- 
town Company for the Central and South American 
Telegraph Company, and is to be laid from Chorillos, 
near Lima, Peru, to Yquique, the well-known nitrate 
port, and thence to Valparaiso, the principal port of 
‘Chili. More direct and rapid communication than now 
exists will be thus secured between the points men- 
tioned, since the present cables owned by the West 
Coast of America Telegraph Company, and laid in 1875, 
touch at many intermediate places along the coast 
between Lima and Valparaiso. The Central and South 
American Company, by means of their cables from 
Lima northwards along the West Coasts of South and 
Central America, their land line across the isthmus of 
Tehuantepec, and their cables across the Gulf of 
‘Mexico, will,,on completion of the new lines, have 
communication over their own systems from Valparaiso 
‘to the United States. The total complement of persons 
on board amounts to 144, roughly divided into: Staff, 
officers, and engineers, 23; cable hands, 40; crew, 
stewards, &c., 59; stokers, firemen, &c., 22. The ex- 
pedition is under the direction of Mr. M. H. Gray, 
engineer-in-chief, and Mr. J. R. France accompanies 
the ship as representative of the Central and South 
American Telegraph Company. The trip is expected 
to last between five and six months, including voyages 
out and home (about 9,000 miles each way), sounding 
work, cable laying, term of guarantee, and possible 
delays. We wish the expedition every success, 


‘they must step in and lay the Pacific cable. 
‘total interruption of the whole of their cables between 


Vestries and Electric Mains.—Major C. B. Waller, 
the manager and secretary of the London Electric 
Supply Corporation, was summoned by the Vestry of 
St. George the Martyr, Southwark, on Wednesday, for 
that “ he did cut away and take out part of a sewer in 
Union Street, Borough, for the purpose of laying-mains 
for electric lighting without first having obtained the 
permission ef the vestry.” The surveyor of the vestry 
discovered a week or so since that the Corporation had 
cut away a portion of a sewer for the purpose of carry- 
ing their mains over it. For the defendant it was urged 
that the vestry had no power to interfere, and in the 
end Mr. Slade adjourned the summons to give both 
parties an opportunity of referring the matter to the 
Board of Trade, 


The Popularity of Electrotechnics.—The total 
number of students receiving electrical instruction in 
the Finsbury Technical College (day and evening) to 
date, this session, is 595, of whom 444 attend laboratory 
work. If similar Institutes are filled in a like propor- 
tion we shall soon have that old question of ‘ What 
shall we do with our boys” raised again.” 


Removal.—Mr. Carl Oppermann informs us that he 
has removed his business from 41, Sigdon Road, 
Hackney, to 2, Wynatt Street, Clerkenwell, E.C. 


Business Mention.—Messrs. O. Berend & Co. have 
shown us some really good designs in electroliers in 
bronze and majolica ; in fact, more tasteful specimens 
we never saw. The price is said to be very moderate. 


The Pacific Cable.—We extract the following from 
the Evening News of October 11th : “Sir John Pender, 
the ‘Cable King,’ has arranged to pay a visit to the 
Pacific side of the world next year, and he has already 
apprised Mr. Sandford Fleming, the Austral-Canadian 
cable enthusiast, that he will then be prepared to dis- 
cuss the feasibility of establishing cable-graphic commu- 
nication between Vancouver and the Antipodes. It is 
evident from this that Sir John and his colleagues have 
come round to the point of recognising the necessity 
for an alternative cable to Australia by way of the 
Pacific. The fact of the whole matter is, that the 
Eastern Telegraph Company, true to the national 
instinct of self- preservation, have realised that if their 
monopoly of the cable business is to be maintained, 
The last 


here and Australia had the effect of producing a strong 
feeling in the colonies in favour of the long talked of 
Pacific cable as an alternative line in case of a re- 
currence of such accidents, and there can be no doubt 


that if Sir John Pender and his friends display any 


tardiness in taking the matter up, somebody else will 
do the work before long. 

Running Alternators Parallel.—At a late hour we 
have received a very interesting letter on this subject 
from Mr. Hooker, electrician to the Bath Electric Light 
Works, who has been running Mordey alternators in 
parallel in a most satisfactory manner. Asa drawing 
accompanies his communication, we must reserve it till 
next week. 


Sales of Electrical Plant, &¢.—It will be noticed 
in our business columns that a stock of ‘‘ Lever” are 
lamps and the patent rights for England and abroad 
are offered for sale. The electrical plant used for 
lighting the House of Commons is also to be put up to 
public auction. 


To A. E. M.—The patent specification in which the 
form of magnet used in the Gower-Bell telephone re- 
ceiver is first described, is No. 315, dated 25th January, 
1879, and it does not appear that any claim is made in 
the same for the particular form of magnet and coils 
used ; on the expiry, therefore, of the Bell patent in 
December, this form of magnet for telephonic purposes 
becomes public property, though probably this might 
be contested by the owners of the patent. 
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Edinburgh International Exhibition——The Royal 
Scottish Society of Arts held a special session at the 
Exhibition on October 13th, under the presidency of 
‘Lord Kingsburgh. Five papers were read, three of 
which were electrical, viz., “On the Telegraphic Ex- 
hibits,” by Prof. Grant-Ogilvie; “Telpherage and 
Electric Railways,” by Mr. EH. Manville; and “ Elec- 
trical Navigation,” by Mr..A. R. Bennett. There was 
a large attendance of members. In moving a vote of 
thanks to the authors, Lord Kingsburgh regretted that 
the electrical industries had, so far, met with scant re- 
cognition in Scotland, and expressed a hope that the 
abundant water supplies in the Highlands would soon 
be turned to useful account in providing light and 
power to the various cities and towns. The members 
afterwards took trips on the telpherway and electric 
tramway and in the electric launches ; and a special 
vote of thanks was accorded to Mr. Bennett, to whose 
invitation the meeting had been due. 


Steam Pipe Covering.—Messrs. A. Haacke & Co. 
have received a silver medal at the Edinburgh Exhi- 
bition, whers they covered the main steam pipes with 
their pyrostat composition. This is a non-conducting 
composition, and can be applied even to red-hot sur- 
faces, and is specially adapted for covering boilers and 
steam pipes containing 150 to 200 lbs. pressure. 


Electric Lighting.—The Town Council of Paisley 
have agreed to apply to the Board of Trade for a pro- 
visional order to supply electric lighting for private 
and public purposes within the burgh. 


Pictorial.—It is not often our lot to view a combina- 
tion of things electrical and pictorial ; indeed it is 
generally considered that machinery of any description 
absolutely refuses to lend itself to any effort of a pic- 
turesque nature ; but a day or two since we were in- 
vited to view a portrait of Mr. Thomas Parker, of 
Wolverhampton, and promptly responded in person to 
the invitation. On arriving at the studio of the artist, 
Mr. E. Goodwyn Lewis, at No. 17, Fitzroy Street, we 
were surprised to find a fine painting representing not 
only Mr. Parker but that gentleman surrounded by 
machinery and electrical instruments, as if in the 
works at Wolverhampton. Through an open window 
is well shown and judiciously treated a tram-car, 
and the electric light is freely displayed, the whole 
being painted as illuminated by that light. It is an 
important work, bristling with difficulties, which the 
artist must be credited with having overcome in a re- 
markable degree. We may add that the work has been 
executed for Mr. Oddie, of Ballarat, Australia, who in- 
tends presenting it to the Ballarat Art Gallery, art and 
electricity both being among the donor’s favourite pur- 
suits. 


Submarine Telephonic Communication.—The Ger- 
man Post Office officials have been experimenting 
during the last few days with the North Sea cable, 75 
kilometres long, between Heligoland and Cuxhaven, 
to test the possibility of using submarine cables of con 
siderable length for telephonic purposes. The results 
have been very favourable, distinct communication 
having been obtained at both ends. 


Personal.—Mr. Oswald Haes, who is an old student 
of Finsbury Technical College, and has been on the 
engineer’s staff of the Brush Electrical Engineering 
Company and its predecessor, the Anglo-American 
Company, for three years, has been appointed to the 
management of the engineering department of the 
company’s branch in Australia, and is shortly proceed- 
ing to Sydney, N.S.W., to take up his position. 


Electric Lighting for Lewes.—At a largely-attended 
meeting of Lewes ratepayers, held on Wednesday night, 
under the presidency of the Mayor, it was decided by 
an overwhelming majority to adopt electricity for street 
lighting. 
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Business Extensions.— Messrs. Paterson and Cooper 
inform us that they have opened a West-end show- 
room at 3, Prince’s Mansions, Victoria Street, West- 
minster, where it is proposed to keep samples of manu- 
factures. 


The Eight Hours Bill.—Mr. R. W. M‘Leod Fuller- 
ton, Unionist candidate for the East Division of Edin- 
burgh, addressing the electors, said he supported the 
right of the individual to freedom of action and 
making of contracts; but to the general principle he 
would make exceptions, such as in cases where there 
was a temptation both to employers and employed, or 
to either, to make agreements which were prejudicial 
to the health and comfort of the workman. He pointed 
to the case of the telegraph offices in large towns, 
where seven hours’ work a day was as much as the 
telegraph clerks could stand. He would be in favour 
of a commission of inquiry as to the amount of work 
in the various telegraph offices in the country, with the 
view of determining in what offices a compulsory seven 
hours day should be fixed. 


Electrolysis versus Paracentesis in Ovarian Cysts. 
—Dr. Sigmund Cserey, writing in a Hungarian medical 
journal, points out the great advantage that electrolysis 
possesses over paracentesis in ovarian cysts where more 
radical operative measures are for any cause inadmis- 
sible. The enormous loss of albumen by tapping is 
frequently followed by serious weakening of the patient, 
which is not the case where electrolysis is employed, 
this method causing the proteid to be partially re- 
absorbed by the system. He mentions a case where an 
ovarian cyst had been tapped twelve years previously, 
but had very soon filled again. Since then electrolysis 
had been several times employed with far more lasting 
results. He used a 20-cell Smee’s battery, the anode 
being a needle, which was inserted into the abdomen 
to the depth of 3 inches and a half, and the cathode, a 
large flat surface, applied to the lower part of the back. 
The circuit was opened with two cells, and gradually 
raised to 14, which caused so severe a burning pain that 
the number was reduced. The whole sitting lasted 35 
minutes. The good effects were soon seen in the in- 
crease of the urine and the decrease of the circum- 
ference of the abdomen. 

A Novel Use for the Electric Motor.—The conve- 
nience of the electric motor is being shown to crowds 
who watch the Sioux City Corn Palace, now in course 
of construction. About 15,000 bushels of corn are 
used to decorate the bnilding. Last year the saws 
to split the corn were run by four horses, and the 
irregular speed caused much annoyance. This year.a 
3 H.P. Hawkeye electric motor belted direct to a saw 
does all the work much more satisfactorily, one man 
sawing about 60 bushels an hour, to supply over 200 
men and about the same number of women, who are 
decorating the building. For working at night the 
immense structure is illuminated by 50 are lights and 
over 1,000 incandescents. 


NEW COMPANIES REGISTERED. 


Henry Leggott & Co. Limited,—Capital, £20,000 in 
£10 shares. Objects: To trade as electrical engineers, 
iron and brass founders, and to take over the business 
of Henry Leggott and Co., ironmongers, domestic, 
sanitary and gas engineers. Signatories (with 1 share 
each) :—*J. R. Cordingley ; E. Greaves ; J. L. Wilson ; 
*J. R. Birkinshald and J. J. Colefax, all of Bradford ; 
*Hy. Leggott, Hepperholme ; *R. Leggott, Harrogate. 
The signatories denoted by an asterisk are the first direc- 
tors, Qualification £500 in shares or stock, remunera- 
tion £1 1s. each for every meeting attended. Registered 
7th-inst by R. Jordan, 120, Chancery Lane. Registered 
office, 73,.Market: Street, Bradford. 
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Cape Town and District Gas Light and Coke Com- 
pany, Limited. — Capital, £100,000 in £10 shares. 
Objects : To purchase the gas works of the Cape Town 
Gas Light Company, Limited, and to carry on the 
business of the same. To carry on the Cape Town and 
its districts, and in South Africa, England and. else- 
where, the business of an electric lighting and power 
company in all branches, including the manufacture, 
sale, and supply of electricity for light, motive power, 
and other purposes. Signatories: *R. A. Fairclough, 
14, Bunhill Row; *J. Boustead, 34, Craven Street ; 
*H. R. Savory, 11 & 12, Cornhill, 100 shares each ; 
Wm. Lewis, D. Sluter, F. H. Leslie, J. A. Kelman, all 
of 251, Winchester House, 5 shares each. The first 
directors are the signatories devoted by an asterisk, and 
the Hon. Hy. Noel. Qualification, £1,000 in shares. 
Remuneration, £1,200 per annum divisible. Regis- 
tered 9th inst. by Paine, Son & Pollock, 14, St. Helen’s 
Place. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


International Okonite Company, Limited. — An 
agreement of 18th July between Woodhouse and Raw- 
son United, Limited (the vendors) and this company, 
cites that by an agreement of 24th June it was agreed 
that the vendors should sell to the company the busi- 
ness and properties therein described for £324,990, of 
which £113,330 was to be payable by the allotment of 
fully paid preference and ordinary shares, the amount 
of such shares respectively to be fixed by the vendor, 
provided that not less than £50,000 of either descrip- 
tion be allotted. Under the present agreement the 
vendors fix the amount to be allotted in preference 
shares at £61,160, and the amount to be allotted in 
fully paid ordinary shares at £52,170. 

An agreement of 30th July between the same parties 
provides that the proportion of the purchase money 
payable in shares shall be £113,320 instead of £113,330, 
and payable £56,660 in fully paid preference shares 
and £56,660 in fully paid ordinary shares. 


Mulholland, Maugham and Company, Limited 
(mechanical and electrical engineers).—An agreement 
of 14th August, filed 27th ult., relates to the purchase 
by the company of the Mulholland, Maughan & Co., 
of West Carnforth, Durham, the consideration being 
the allotment of 120 fully paid £10 founders’ shares, 
which will be entitled to one-half the surplus net 
profits remaining after payment of 74 per cent. per 
annum dividend upon all the shares. ; 


Northern Counties Electric Light and Power Supply, 
Limited.—The registered office of this company is 
situate at 13, Victoria Street, Westminster. 


Grange Syndicate, Limited (Groth’s Electric Tanning 
System).—The registered office of this company is 
situate at 3, Tokenhouse Buildings, Bank, E.C. 


Weston House-to-House Electricity Supply, Limited, 
—The registered office of this company is at 13, John 
Street, Bristol. 


Paddington and Bayswater Electric Light and 
Power Supply, Limited.—The registered office of this 
company is situate at 13, Victoria Street, Westminster. 


CITY NOTES, REPORTS, MEETINGS, &c. 


Woodhouse and Rawson United, Limited. 


Ar the general meeting of the shareholders, held at: Winchester 
House, on Friday, the 10th, Lord Aberdare presided, and 
in moving the adoption of the report and accounts, said: There 
were two points in the former to which he desired to call atten- 
tion, The first was that the ordinary shares, of which one-half 


remained uncalled, were those that were taken by the public; the 
shares allotted to the vendors, and which of course were fully 
paid, stood in the balance sheet. As regards the other point, the 
report mentioned that the Sociedad Espafialo de Electricidad, in 
Barcelona, had placed the whole of its arrangements for im- 
proving and extending the lighting of that. city by electricity in 
the hands of the company. The contract had been made with 
Woodhouse and Rawson, Limited, and it had been taken over by 
the present company, and at the present time the Barcelona 
Society was engaged in carrying out the company’s suggestions. 
A board of directors might present its report in two ways: it 
might present the report and resolutions in the briefest and most 
succinct form, leaving it to the Chairman to supply any special 
facts and explanations which might be called for; or the report 
might take the form of a detailed account of the company and its 
development and its prospects for the future. The directors of 
Woodhouse and Rawson United, Limited, had chosen to take the 
Jatter course, which has the further advantage that it relieved the 
the chairman from making a very long speech. Those who had 
carefully studied the report would see how numerous and im- 
portant the operations had been. To some they might seem in- 


congruous, but a little refiection would show that in reality there - 


was a close connection between them. The manufacturing, supply 
and contract departments explained themselves. The develop- 


ment of the business, the taking over and bringing out of new | 


inventions by the purchase of patents or of manufacturing under 
royalties to inventors formed a large and lucrative portion of the 
business, as also did that portion of the business which consisted 
in aiding in the formation of companies which require capital 
beyond their means, and experience which they did not possess. 
All these branches of electrical business were undertaken by the 
several companies purchased by and absorbed into this company. 
They had in their various departments been extended as rapidly 
as the short period of the company’s existence permitted. The 
manufacturing, supply and contract departments had made con- 
siderable improvement in actual performance, and gave what the 
speaker ventured to call a well-grounded promise of further ex- 
tension. Altogether the report presented a picture of great 
activity which, with time and opportunity, could be greatly ex- 
tended. In his opinion to the three branches, manufacture, 
supply and contract, was due the solid basis upon which the ulti- 
mate success of the company should rest. Obviously expectations 
of large profits from those sources could only be gradually realised. 
They must sow before they could reap. It would be unusual and, 
he thought, inadvisable to enter minutely into the source of 
profits in the case of a manufacturing company like this. But 
this much he might say: the large profits of the present year had 
enabled the directors to recommend a dividend of 15 per 
cent. per annum without availing themselves of the £75,000 
deposited by Woodhouse and Rawson, Limited, to guarantee 
that amount of dividend for three years, had enabled the 
directors to place £25,000 to the reserve fund, to carry for- 
ward over £16,000 to next year’s accounts, and to write off 
£7,421 against the estimated value of the patents. These large 
profits had been mainly derived from the fourth branch of the 
company’s business, viz., the testing and approving of new patents 
and inventions connected with electrical and engineering science, 
and their introduction to the public either by making arrange- 
ments for working them, or by assisting the owners and inventors 
in forming separate companies for that purpose. Such were the 
operations of Woodhouse and Rawson, Limited, in introducing the 
Elmore process, which the present company was, with every pros- 
pect of success, extending over the chief commercial centres of 
Europe; the International Oknonite Company, the West Ken- 
sington Co-operation Stores, &c, That there was a certain risk 
involved in the introduction of new inventions it would be absurd 


to deny, but he could honestly say that the operations referred to — 


had never been undertaken without the most careful enquiry that 
the judgment, experience and knowledge of firms possessed by the 
board bad been able to exercise. They represented, in fact, a very 
small proportion of the proposals made for the board’s assistance 
in one form or another, the vast majority of which had been re- 
jected, because the board limited itself to the selection of such as 
seemed thoroughly sound and of intrinsic value. It was a mere act 
of justice to the managing director, Mr. F. L. Rawson, to say that 
the success hitherto attained had been mainly owing to his 
initiative, and the extreme energy and ability he had displayed. 
Neither could the speaker refrain from expressing his personal 
sense of gratitude to their vice-chairman, Sir Rawson W. Rawson, 
for his great exertions and the unlimited attention to the affairs 
of the company, especially during the period of severe illness 
which he, the speaker, had undergone. To his others colleagues, 
also, he tendered his grateful acknowledgments. The report spoke 
in by no means exaggerated terms of the unusual demands which 
had been made upon the time of the staff, owing to the pressure 


involved in a new company engaged in such extensive operations, ~ 


and the speaker begged to add his own acknowledgments of the 
way in which the staff had performed its duties, and to warmly 
recommend the adoption of the resolution for the formation of an 
employés pension fund. Might he be permitted to make some 
suggestions which were the fruit of past years’ experience. First, he 
thought it very desirable that the company’s capital should be in- 
creased, and he trusted that the board would ere long submit reso- 
lutions with that object. The report told them that the directors 
had already considerably extended the business and the business 
premises of the company, but he must tell them that these ex- 
tensions could not be fully developed nor made as profitable as 
they might without an addition to the working capital. At present 
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they had the use of the £75,000 deposited with them by Wood- 
house and Rawson, Limited, but that would have to be repaid two 
years hence at the latest. It might be worth while to do so earlier, 
if satisfactory arrangements could be made with the liquidators, 
to whom doubtless it would be of great advantage also. 
That was a matter for the future; still he thought it ad- 
visable to prepare the shareholders for possible proposals 
in that direction. His other suggestions related to an in- 
crease in the numbers of the board and working staff. He had 
already referred to the heavy responsibilities which had rested 
upon the board, which consisted, he might say, of seven only 
during the past year, in the conduct of the company’s general 
business, and in sifting the various schemes brought before them, 
and he need not enlarge further upon that point. Such a business 
could not be properly carried on without great expenditure of time 
and labour, and long and frequent discussion. He saw little pro- 
bability of a diminution of the directors’ work in the near future, 
and he did not think that the present pressure upon them could 
long be continued, or that it ought to be. He would, therefore, 
venture to suggest the increase of the board to nine, the full 
number authorised by the articles of association, and that the 
directors’ remuneration also should be increased by the allowance 
of a percentage on the net profits of the year. ‘lhe present re- 
muneration was inadequate to gentlemen who are obliged to give 
so large a part of their time to the superintendence of this great 
and growing business. As regards the working staff, with the best 
will in the world the board of directors could be little more than a 
consultative body ; the initiative, no less than the details of the 
company’s operations, must rest with the executive staff. Theirs 
was an excellent one so far as it went, but no man ought to be 
called upon to do all the work which at present fell upon many of 
the company’s officers, and more especially upon the managing 
director. ‘lhere ought to be some further division of labour, the 
cost of which would be inconsiderable as compared with the in- 
creased efficiency in the external and internal management. It 
only remained to thank the meeting for the patience with which 
they had listened to his remarks, to echo the congratulations of 
the report upon the company’s achievements in the past year, and 
its present position and prospects, and to express the earnest hope 
that the shareholders would with a unanimous vote support the 
board in its efforts to give stability to an enterprise which had 
begun so well. He trusted the reasons given in the report for his 
resignation would be thought sufficient, and he congratulated the 
shareholders on the new director proposed for their acceptance. 
The high character of Sir Edward Thornton for ability and 
honour in his past career as a foreign minister was well known, 
and he hoped they would re-elect Sir Rawson Rawson as a director. 
it was the board’s intention to request Sir Rawson Rawson to 
assume the chairmanship, and he need not say that he entirely 
concurred in the choice made. In conclusion, he was happy to 
announce that the affairs of the Woodhouse and Rawson Com- 
pany, Limited, might now be considered as settled, after long and 
vexatious endeavours to bring that settlement to an earlier con- 
clusion, and he was happy to hear that the shares were already on 
their way to the various long-expectant shareholders. 

Sir Rawson Rawson seconded the motion. He said invention in 
the present day in connection with electricity was advancing so 
rapidly, that it only required energy and prudence on the ccm- 
pany’s part to ensure numerous offers of most valuable inventions. 
‘hey had now in course of examination and testing some exceed- 
ingly valuable patents. 

A Shareholder noticed in the balance sheet that the number of 
ordinary and of fully paid shares issued amounted to 34,633, 
whereas on January 29th the company issued a statement to the 
effect that 36,316 had been issued. He would like to know, also, 
eae £31,000 was not an unusual amount of cash to keep in 

and, 

Mr. F. L. Rawson, with regard to the first question, said the 
shareLolders might be assured that whatever statements had been 
made they were absolutely correct. As regards the other point, the 
explanation was that a cheque for £30,000 had not yet been paid 
into the bank when the balance sheet was made up, but was paid 
immediately afterwards. 

Another Shareholder pointed out that that some of the vendors’ 
shares had not yet been allotted. : 

The Chairman said they had now been allotted. The delay was 
owing to the directors having had to wait for the liquidator’s in- 
structions of Wocdhouse and Rawson, Limited. 

Another Shareholder asked what proportion of the £91,000 and 
odd put down as profit was bond side trade earnings ? 

‘The Chairman declined to enter into questions of that kind. It 
was not, he considered, in the interests of the company to give 
these explanations, although the questions o¢curred very naturally 
to the shareholders. 

Mr. F. L. Rawson, replying to another shareholder, said that he 
expected that the Stock Exchange would grant the company a 
quotation in about a week’s time. 

The resolution was agreed to. 

‘fhe Chairman then moved to declare dividends at the rate of 
7} per cent. and 4 per cent. on the preference shares, making, with 
the interim dividend of 7} per cent. already paid upon the ordi- 
nary shares, and 4 per cent. already paid upon the preference 
shares 4 dividend of 15 per cent. per annum on the ordinary and 
of 8 per cent. per annum on the preference shares. He observed 
that the 7 per cent. preference shares were entitled to an extra 
1 per cent. each year that the crdinary shareholders received 10 
per cent. per annum. 

Sir Rawson W. Rawson was re-elected a director, and Sir 


Edward Thornton was elected a director in the place of Lord 
Aberdare. Messrs. Pixley & Co. were reappointed auditors at a 
remuneration of 100 guineas. 

A resolution to increase the directors remuneration from 30th 
June, 1890, by a commission of 2 per cent. on the net profits of 
the company was agreed to unanimously. 

Mr. Pope, Q.C., one of the directors, in the course of a few re- 
marks said it might interest some shareholders to know that Mr. 
Philip Rawson, one of the directors, was in no way related to Sir 
Rawson Rawson. As representing the general body of the share- 
holders he, Mr. Pope, would jealously watch anything like a 
family party administration in a concern of this magnitude, and 
from his continuing to hold his place on the board, the share- 
holders might be satisfied that no such disposition had been 
manifested. . After praising Sir Rawson Rawson’s self-sacrifice 
and attention to the company’s affairs, and expressing regret 
at Lord Aberdare’s retirement, he went on to say that, of course, 
no one would imagine that £91,000 a year profit was one that 
could be made by the manufacture and supply of electrical appa- 
ratus. As one connected with other electrical companies, he 
knew pretty nearly the scale of profit to be made in such busi- 
nesses. It would not be desirable to disclose to competitors the 
exact amount of profits the company made. It they were very 
large, it would provoke competition ; if small, it would disclose an 
unfortunate state of affairs. The shareholders might be well con- 
tent with what had been placed to their credit, without being very 
anxious to enquire into the particular source of profit. But he 
strongly advised them to see.at all times that the profits were 
real. They must be well content that they were receiving 15 per 
cent. upon money which had only been invested for about twelve 
months. He advocated the maintenance of a strong reserve 
against contingencies. A business like this was, after all, not so 
steady as an ordinary trading concern; it must be more or less 
speculative. Since the balance sheet was made the company’s 
profits had not fallen off. To Mr. F. L. Rawson was due the remark- 
able energy, and to Lord Aberdare and Sir Rawson Rawson the 
prudence with which the companies affairs had been conducted. 

Mr. F. Rawson spoke of the employés pension fund as an induce- 
ment to employés to remain in the company’s service, and said that 
probably the shareholders would be asked at a general meeting to 
sanction the scheme. With a vote of thanks to the board, and to 
Lord Aberdare in particular, the proceedings terminated. 


The Brazilian Submarine Telegraph Company, 
Limited, 


Tue report of the directors and the accounts for the half-year 
ended 30th June, 1890, to be submitted to the 34th ordinary 
general meeting, 22nd October, 1890, states that :— 

The directors submit the annexed accounts and balance-sheet 
for the half-year ended 30th June, 1890. 

The revenue for this period amounted to £121,873 19s. 9d., and 
the working expenses to £16,492 53. 3d. After providing 
£12,880 for debenture interest and sinking funds, and 
£1,559 17s. ld. for income tax, there remains a balance of 
£90,941 17s. 5d.; to this is added £9,975 Os. 8d. brought forward 
from 3lst December last, making a total of £100,916 18s. ld. A 
quarterly interim dividend amounting to £19,500 has been paid, 
and £40,000 transferred to the reserve fund, increasing that fund 
to £352,626 2s. 11d. 

The directors now recommend the declaration of a final divi- 
dend of 33. per share, making with the interim dividends, a total 
dividend of 6 per cent. for the year, and also the payment of a 
bonus of 33. per share, both free of income tax, which together 
will amount to £39,000, being a distribution in the aggregate of 
7% per cent. for the year ended 30th June, 1890, leaving a balance 
of £2,416 18s. 1d. to be carried forward. The dividend and bonus 


_ will be payable on the 23rd instant. 


On the 31st July last the sum of £15,300 was transferred to pay 
off the 153 bonds of the 1884 issue, drawn for redemption in April 
last. This repayment reduces the debenture debt to £144,200. 

The receipts for the half-year include the sum of £1,5uU0 divi- 
dend to 3lst December, 1889, on the company’s shares in the 
African Direct Telegraph Company, Limited. ~ 

ane various sections of the company’s line are in good working 
order. 

Sir James Anderson and Mr. Frederick Youle retire by rotation 
at this meeting, and being eligible for re-election as directors offer 
themselves accordingly. 

The two auditors, Mr. Henry Dever and Mr. John Gane, also 
offer themselves for re-election. 


The Direct United States Cable Company, Limited.— 
The board has resolved upon the payment of an interim dividend 
at the rate of 3} per cent. per annum, for the quarter ending 
30th September, 1890. 


TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending October 10th, atter deducting the fiith of the giors 1eceijts poyuble 
to the London Platino-Brazilian Telegraph Company, Limited were £4221, 
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SHARE LIST OF ELECTRICAL COMPANIES. 
Present Stook or Closing Closing Business done 
Taste ase sires’ | QhwbeeR) | Sater. | Uae, Sn 
££ Highest. Lowest. 
250,000 | African Direct Telegraph, Ltd., 4 p. c. Deb. hp! and to Bearer 100 98 —101 98 —101 99 
1,549,160 | Anglo-American Telegraph, Limited &! .. | Stock 502— 51; 49;— 503xd) 492 fh 
2,725,420 Do. do. 6p.c. Preferred . ere oe ee 87 — 88 85 — 86 xd) 863 854 
2,725,420 Do. do. Deferred Stock l4g— 14 133— 143 148 134 
130,000 | Brazilian Submarine Telegraph, Limited .. 10 11g ,124 113— 123 12}3 113 
99,000 Do. do. 5 p. c. Bonds.. 100 100 —102 100 —102 100 sf 
75,000 Do. do. 5 p. c. 2nd Series, repayable June, 1996 100 103 —107 103-1 0%, 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416.. 3 li—- 2 14-— 15 
63,416 Do. do. Preference, Nos. 1 to 63 416 2 1lg— 15 1lj— 2 
$7,216,000 | Commercial Cable, Capital Stock $100 102 —104 sie Ab hs 103} 
224,850 | Consolidated Telephone Construction and Maintenance, Ltd. 14/- deer. eS aad 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20, 000 | Stock 53— 5} eS raat ie 
16,000 | Cuba Telegraph, Limited re 10 113— 123 113— 12 113 
6,000 Do. do. 10p.c. Preference ws 10 17 — 18 ee: 18 
12,931 | Direct Spanish Telegraph, Limited cs (£4 only paid) 5 ae 4h 84— 4¢xd 4 
6,090 Do. do. 10 p.c. Preference... ss Be 5 pee 10, Os 1G. 
60,710 | Direct United States Cable, Limited, 1877 20 103— 10% 103— 108 10% 1075 
400,000 | Eastern Telegraph, Limited, Nos. 1 to 400,000 10 14 — 14} 13g— 14gxd| 14.3, 18f, 
70,000 Do. 6 p. c. Preference 10 15 — 153 145— 154 1635 es 
200,000 Do. 5 p. c. Dehs. (1879 issue), repay. Aug., 1899 100 106 —109 106 —109 107 & 
1,290,000 Do. 4p. c. Mortgage Debenture Stock ... Stock | 104 —107 104 —107 1063 he 
j250,000 | Eastern Extension, Australasia and China Telegraph, Limited 10 143— 143 14 — 143xd| 144 14 
320,000 Do. 6p. ec. Debentures, repay. February, 1891 u 100 100 —102 100 —102 
446,100 Do. 5p.c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. ... 1¢0 102 —105 102 —105 
12,500 Do. 5 p. c. Debentures, 1890, redeem. ann. drawings... 100 102 —105 102 —105 1023 ce 
367,900 | Eastern and South African Tel., Ltd., 5 p. c. Mort. Deb., 1900.. 100 101 —104 101 —104 103% : 
45,000 | Electric Construction, Limited, Nos. 101 to 45,100 % 10 i .8t 14598 74 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000 5 #— 53 45— 53 
46,700 | Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000 2 5— 53 5— 99 5} 415 
Elmore’s Wire Manufacturing, Limited, Nos. 1 to 67,385 Bs igs SSz5a 
pues issued at 1 pm. all paid (£13 paid) a eae 23 ‘i 23 
19,700 | Fowler-Waring Cables, Nos. 301 to 20,000 ...(£8 only paid) 5 22— 3 3a— 4 
180,227 | Globe Telegraph and Trust, Limited i aiieg's se 10 8g— 93 8g— 93 Bie 83 
180,042 Do. do. 6p. c. Preference 10 145— 16 145— 15 MS 1412 
150,000 | Great Northern Tel. Company of Copenhagen ... 10 163— 164 16g—. 163 163 15% 
15,900 Do. do. 5 p. c. Debs. (issue of 1881) 100 101 —104 101 —104 : 
230,000 Do. do. do. (issue of 1883) 100 104 —107 104 —107 104. 
9,334 | Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 10 11lg— 123 11g— 12} 
5,334 Do. 7 p. ¢. Cumulative Preference, Nos. 2,667 to 8,000 10 11g— 123 11g— 123 
41,600 | India-Rubber, Gutta-Percha and Telegraph Works, Limited ... 10} .18 —19 183— 195 
200,000 Do. do. 43 p. c. Deb., 1896.. if 100. |. 102 —104 100 —102 xd 
17,000 | Indo-European Telegraph, Limited... et 25 36 — 38 36 — 38 
38,348 | London Platino-Brazilian Telegraph, Limited bon 10 a Ik 63— 73 
109,000 Do. do. do. 6p.c. Debentures. 3 100 105. +-108 105 —108 eh 
49,900 | *Metropolitan Electric Supply, Limited, Nos. 6,101 to 50,000 . 10 d5— 65 2S 54 us 
436,700 | National Telephone, Limited, Nos. 1 to 486,700 ... i ee 52 a— 48 s— 48 Aur Ag 
15,000 ees ep. c. Cum. 1st Preference .. 10 124— 12% 124— 123 : 
15,000 Do. 6 p. c. Cum. 2nd Preference ‘(£8 only paid) 10 1G5—=..10}3 93— 103 
{220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 800,000 (11/- only paid) 1 ao. OF aaa 3 
9,000 | Reuter’s, Limited ae ra 83— 8 8i3— 8x5 
209,750 as of England Telephone, Ltd., “Ordinary, Nos. 1 to 2, 000, 1 mer te 
2, 501 to 3,500, 93,251 to 300,000 ; 
20,000 Do.  6p.c. Cum. Pref., Nos. 1 to 20,000 (£34 only paid) 5. 23— 3 i— 8 
3,381 | Submarine Cables Trust _ ... we elas Si Cert, | -.118 —117 113. =L17 24 
78,949 | Swan United Electric Light, Limited (£33 only paid) 5 5}— 53 5j— 53 | 5} 54 
37,350 TelegraD Construction and Maintenance, Limited 12 45°— 45 43 — 45 | 4he : 
150,0U0 do. do. 5 p. c. Bonds, red. 1894 100 100 —102 100 —102 
55,000 | United River Plate Telephone, Limited ... 5 33— 4 33— 4 
146,000 Do. do. 5 p. ¢. Debenture Stock.. Stock 90 — 94 90 — 94 
100,090 Do. do. 7 p. c. Debs., Nos. 1 to 1, 000 100 we ove vee oe 
15,609 | West African Telegraph, Limited, Nos. 7, 501 to 23,109)... 10 S— 9 8i— 9} 
300,000 Do. do. do. 5 p. ¢. Debentures 100 98 —101 98 —101 99 
30,000 | West Coast of America Telegraph, Limited “ eae 10 45— 5 4h— 5 
150,000 Do. do. do. 8 p. c. Debs, repay. 1902 ee 100 102. —107 102 —107 103} Bor 
64,572 | Western and Brazilian Telegraph, Limited = Beg 15 d13— 114 11}— 113 114 ie 
26,986 Do. do. do. 5p.c. Cum. Preferred .. 73 63— 7% 64— 7% 15 ue 
26,986 Do. do. do. 5p.c. Deferred . vey 4$— 63 4¢— §2 448 44 
200,000 Do. do. do. 6p.c. Debentures “A,” 1910.. 100 103 —106 103 —106 
250,000 Do. 6 p. c. Mort. Debs., series “ B” of 80, red. Feb., 1910 100 103 —106 103 —106 
88,321 | West India and Panama Telegraph, Limited 10 23— 33 23— 33 215 i 
34,563 Do. do. do. 6 p. c. Ist Preference 10 113;— 12 114— 12 
4,669 Do. do. do, 6p.c. 2nd Preference... 10 14 — 15 14 — 15 
\1,336,000 | Western Union of U.S. Tel., 7 p. c. 1st Mort (Building) Bonds $1,000 | 122 —127 122 —127 
179,300 Do. do. 6p.c. Sterling Bonds ... 100 99: —103 29 —103 
42,853 |*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42,953 (£3 only paid) 5 1}— 13 24— 3 


* Subject to Founders Shares. 


LATEST PROCURABLE Bie sero? OF SECURITIES NOT OFFICIALLY QUOTED. 


Blackpool Electric Tramway Company, Limited, £10 (264 paid), 73—73.—Elmore Copper Depositing Priorities, 


French Patent Copper Depositing shares of £2 (issued at 103. premium, 15s. paid), 1}—14.—House-to-House Company (£5 paid) 


7 —74,—Elmore’s 


2 


5 —54.—International Okonite, Ordinary of £10 (£7 paid), 63—7}.—London Electric Supply Corporation, Ordinary (£5 paid), 
2$—23.—Manchester Edison and Swan Company, £9 (£1 paid) 11/- —13/-.. 


Bank Ratz or Discount.—5 per cent. (25th September 1890). 
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THE ELECTRO-MAGNET.* 


By Prof. SILVANUS P. THOMPSON, D.Sc., B.A., M.I.E.E. 
(Continued from page 439.) 


Now the law of traction being in that way established, one at 
once begins to get some light upon the subject of the design of 
electro-magnets. Indeed, without going into any mathematics, 
Joule had foreseen this when he in some instinctive sort of way 
seemed to consider that the proper way to regard an. electro- 
magnet for the purpose of traction was to think how many square 
inches of contact surface it had. He found that he could magne- 
tise iron up until it pulled with a force of 175 lbs. to the square 
inch, and he doubted whether a traction as great as 200 lbs. per 
square inch could be obtained. 

In the following table Joule’s results (see Table I.) are recaleu- 
lated, and the values of B deduced :— 


cross-section being given, and the value of B, being prescribed, 
that settles the whole number of magnetic lines, N, that will go 
through the section. It is self-evident that length adds to the 
magnetic reluctance, and, therefore, the longer the length is, the 
greater have to be the number of ampére-turns of circulation of 
the current ; while the less the length is, the smaller need be the 
number of ampére-turns of circulation. Therefore you should 
design the electro-magnet as stumpy as possble, that is to say, 
make it a stumpy arch, even as Joule did when he came across the 
same problem, and arrived, by a sort of scientific instinct, at the 
right solution. You should have no greater length of iron than 
is necessary in order to get the windings on. ‘Then you see we 
cannot absolutely calculate the length of the iron until we have 
an idea about the winding, and we must settle, therefore, pro- 
visionally, about the windings. Take a simple ideal case. Sup- 
pose we had an indefinitely long, straight iron rod, and we wound 
that from end to end with a magnetising coil. How thick a coil, 
how many ampére-turns of circulation per inch length, will you 
require in order to magnetise up to any particular degree? It is 


TasLe VII.—Joutn’s Resutts Re-cALCULATED. 


| | | | 

| Section. Load. | ’ Ratio of | 

: : | Lbs. Kilos. 
Description of electro-magnet. | i + Bas ta an. B Laed, to | 
sq.in, | sq. cm. | Ibs. kilos. | 
=. | - | | ae 43 a | 

| | if 
No. 1 10 645 | 2090 | 947 1045 7°35 | 13,600 139 

| ’ No. 2 0196 P26 | sa 22 125 8°75 | 14.700 324 | 
| Joule’s own electro-magnets + x7," 5 G-0436 628 | 12, | 54 | 1875 | 9°75 | 15,410 | 1,286 | 
| f No. 4 ..| 0:0012| 0:0077; © 0-202; 009 81 a7 11,830 2,384 | 
| Nesbit’s 00 0 | 4 | 29T | 148-8° 1647 | 158} 11-2" | 16,550 28 | 
| Henry’s Ke see oes a «| 394 | 253 | 750 346 95 6°7 | 12,820 36 | 
| Sturgeon’s... Re age soe ...| 0°196 | 1:26 53 22°6 127°5 8°95 | 14,850 114 | 


I will now return to the data on Table VI., and will ask you to 
compare the last column with the first. Here are the various 
values of B, that is to say, the amounts of magnetisation you get 
into the iron. You cannot conveniently crowd more than 20,000 
magnetic lines to the square centimetre of the best iron, and, as a 
reference to the curves of magnetisation shows, it is not expedient 
in the practical design of electro-magnets to attempt, except in 
extraordinary cases, to crowd more than about 16,000 magnetic 
lines into the square centimetre. The simple reason is this, that 
if you are working up the magnetic force, say from 0 up to 50, a 
magnetising force of 50 applied to good wrought iron, will give 
you only 16,000 lines to the square centimetre, and the per- 
meability by that time has fallen toabout 320. If you try to force 
the magnetisation any further, you find that you have to pay for 
it so greatly. If you want to force another 1,000 lines through the 
square centimetre, to go from 16,000 to 17,000, you have to add on 
an enormous magnetising force; you have to double the whole 
force from that point to get another 1,000 lines added. Obviously 
it would be much better to take a larger piece of iron and not to 
magnetise it too highly—to take a piece a quarter as large again, 
and to magnetise that less forcibly. It does not therefore pay to 
go much above 16,000 lines to a square centimetre—that is to say, 
expressing it in terms of the law of traction, and the lbs. per 
square inch, it does not pay to de-ign your electro-magnet so that 
it shall have to carry more than about 150 lbs. to the square inch. 
This shall be our practical rule: let us at once take an example. 
If you want to design an electro-magnet to carry a load of one ton, 
divide the ton, or 2,240 lbs., by 159, and that gives the requisite 
number of square inches of wrought iron, namely, 14°92, or say 15. 
Of course, one would work with a horse-shoe shaped magnet, or 
something equivalent—something with a return circuit—and cal- 
culate out the requisite cross-section, so that the total area exposed 
might be sufficient to carry the given load at 150 lbs. to the square 
inch. And, as a horse-shoe magnet has two poles, the cross-section 
of the bar of which it is made must be.7} square inches. If of 
round iron, it must be about 3} inches in diameter ; if of square 
iron, it must be 2¢ inch each way. 

That settles the size of the iron, but not the length. Now the 
length of the iron, if one only considers the law of the magnetic 
circuit, ought to be as short as it can possibly be made. Reflect 
for what purpose we are designing. The design of an electro- 
magnet is to be considered, as every design ought to be, with a 
view to the ultimate purpose to be served by that which you are 
designing. The present purpose is the actual sticking on of the 
magnet to a heavy weight, not acting on another magnet at a 
distance, not pulling at an armature separated from it by a thick 
layer of air; we are dealing with traction in contact. ‘lhe ques- 
tion is—how long a piece of iron shall we need to bend over? The 
answer is—take length enough, and no more than enough, to 
permit of room for winding on the necessary quantity of wire to 
carry the current which will give the requisite magnetising power. 
But this latter we do not yet know ; it has to be calculated out by 
the law of the magnetic circuit. That is to say, we must calcu- 
late the magnetic flux, and the magnetic! reluctance as best we 
can; then from these calculate the ampére-turns of current; and 
from this calculate the needful quantity of copper wire, Fo arriving 
finally at the proper length of the iron core. It is obvious the 


* Cantor Lecture. Delisansal iafGron the Seciety, of . Arts, 
January 27th, 1890, a& arivad deugece- 
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a matter of very simple calculation. You can calculate exactly 
what the magnetic reluctance of an inch length of the core will 
be. For example, if you are going to magnetise up to 16,000 lines 
per square centimetre, the permeability will be 320. You can 
take the area anything you like, and consider the length of one 
inch; you can therefore calculate the magnetic reluctance per 
inch of conductor, and then you can at once say how many ampére- 
turns per inch would be necessary in order to give the desired in- 
dication of 16,000 magnetic lines to the square centimetre. And 
knowing the properties of copper wire, and how it heats up when 
there is a current ; and knowing also how much heat you can get 
rid of per square inch of surface, it is a very simple matter to cal- 
culate what minimum thickness of copper the fire insurance 
companies would allow you to use. They would not allow you to 
have too thin a copper wire, because if you provide an insufficient 
thickness of copper, you still must drive your ampéres through it 
to get a sufficient number of ampére-turns per inch of length; and 
if you drive those ampéres through copper winding of an insuffi- 
cient thickness the copper wire will over-heat, and your insurance 
policy will be revoked. You therefore are compelled, by the 
practical consideration of not over-heating, to provide a certain 
thickness of copper wire winding. I have made a rough calcula- 
tion for certain cases, and I find that for such electro-magnets as 
one may ordinarily deal with, it is not necessary in any case of 
practical work to use a copper wire winding, the total thickness 
of which is greater than about half-an-inch ; and, as a matter of 
fact, if you use as much thickness as balf-an-inch, you need not 
then wind the coil all along, for if you will use copper wire wind- 
ing, no matter what the size, whether thin or thick, so that the 


Fie. 23.—Strumpy ExLecrro-MAGNeEt. 


total thickness of copper outside the iron is half-an-inch, you can 
without over-heating, using good wrought iron, make one inch cf 
winding do for 20 inches length of iron. That is to say, you d» 
not really want more than 2;th of an inch of thickaess of copper 
outside the iron to magnetise up to the prescribed degree of satu- 
ration that indefinitely long piece of which we are thinking, 
without over-heating the~outside surface in such a way as to 
violate the insurance;rules, Take it roughly, if you wind toa 
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thickness of half-an-inch, the inch length of copper will magnetise 
20 inches length of iron up to the point where B equals 16,000. 
If then we have a bar bent into a sort of horse-shoe in order to 
make it stick on to a perfectly-fitting armature also of equal 
section and quality, we really do not want more than one inch 
along the inner curve for every 20 inches of iron. An extremely 
stumpy magnet, such as I have sketched in Fig. 23, will therefore 
do if one can only get the iron sufficiently homogeneous through- 
out. If instead of crowding the wire near the polar parts, we 
could wind entirely all round the curved part, though the layer of 
copper winding would be half-an-inch thick inside the arch, it 
would be much less outside. Such a magnet, provided the arma- 
_ture fitted with perfect accuracy to the polar surfaces, and provided 
a battery. were arranged to send the requisite number of ampéres 
of current through the coils, would pull with a force of one ton, 
the iron being. but 3} inches in diameter. For my own part, in 
this case I should prefer not to use round iron, one of square or 
rectangular section being more convenient; but the round iron 
would take less copper in winding, as each turn would be of 
minimum length if the section were circular. 

Now, this sort of calculation requires to be greatly modified 
directly one begins to deal with any other case. A stumpy short 
magnetic circuit with great cross-section is clearly the right thing 
for the greatest traction. You will get the given magnetisation 
and traction with the least amount of magnetising force when you 
have the area as great as possible, and the length as small as 
possible. You will kindly note that I have given you as yet 
no proofs for the practical rules that I have been using: they 
must come later. 
wire, whether thick or thin. That does not in the least matter ; 
for the ampére-turns of magnetising power can be made up in any 
desired way. Suppose we want on any magnet one hundred 
ampére-turns of magnetising power, and we choose to employ a 
thin wire that will only carry half an ampére, then we must wind 
200 turns of that thin wire. Or, suppose we choose to wind it 
with a thick wire that will carry ten ampéres, then we shall want 
only ten turns of that wire. The same weight of copper, heated 
up by the corresponding current to an equal degree of tem- 
perature, will have equal magnetising power when wound on the 
same core. But the rules about winding the copper will be con- 
sidered later. 

Now, if you look in the text-books that have been written on 
magnetism for information about the so-called lifting power or 
portative force of magnets—in other words, the traction—you will 
find that from the time of Bernoulli downwards, the law of porta- 
tive force has claimed the attention of experimenters, who, one 
after another have tried to give the law of portative force 
in terms of the weight of the magnets; usually dealing with 


permanent magnets, not electro-magnets. Bernoulli gave* a rule’ 


something of the following kind, which is commonly known as 
Hiacker’s rule— 


P=a WwW; 


toes 


where w is the weight of the magnet, P, the greatest load it will 
sustain, and a a constant depending on the units of weight chosen, 
on the quality of the steel, and on its goodness of magnetisation. 
If the weights are in pounds then a is found, for the best steels, 
to vary from 18 to 24 in magnets of horse-shoe shape. This ex- 
pression is equivalent to saying that the power which a magnet 
can exert—he was dealing with steel magnets; there were no 
electro-magnets in Bernoulli’s time—is equal to some constant 
multiplied by the three-halfth root of, the weight of the magnet 
itself. The rule is accurate only if you are dealing with a number 
of magnets all of the same geometrical form, all horse-shoes let. us 
say, of the same general shape, made from the same sort of steel, 
similarly magnetised. In former years I pondered much on 
Hicker’s rule, wondering how on earth the three-halfth root of 
the weight could have anything to do with the magnetic pull; and 
having cudgelled my brains for a considerable time, I saw that 
there was really a very simple meaning in it. What I arrived att 
was this. If you are dealing with a given material, say hard steel, 
the weight is proportional to the volume, and the cube root of the 
volume is something proportional to the length, and the square of the 
cube root forms something proportional to the square of the length, 
thatis to say, to something of the nature of a surface. What sur- 
face? Of course the polar surface. This complex rule, when thus 
analysed, turns out to be merely a mathematician’s expression of 
the fact that the pull for a given material magnetised in a given 
way is proportional to the area of the polar surface; a law which 
in its simple form Joule seems to have arrived at naturally, and 
which in this extraordinarily academic form was arrived at by 
comparing the weights of magnets with the weight which they 
would lift. You will find it stated in many books that a good 
magnet will lift 20 times its own weight. There never was a more 
fallacious rule written. It is perfectly true that a good steel 
horse-shoe magnet weighing 1 lb. ought to be able to pull with a 
pull of 20 lbs. on a properly-sbaped armature. But it does not 
follow that-a magnet which weighs 2 lbs. will be able to pull with 
a force of 40 lbs. It ought not to, because a magnet that weighs 
2 lbs. has not poles twice as big if it is the same shape. In order 
to have poles twice as big you must remember that three-halfth 
root coming in. if you take a magnet that weighs eight times as 
much, it will have twice the linear dimensions and four times the 


* Acta Helvetica III., p. 238, 1758. 
t+ Philosophical Magazine, July, 1888. 


Also I have said nothing about the size of the — 


surface ; and with four times the surface in a magnet of the same 
form, similarly magnetised, you will have four times the pull. 
With a magnet eight times as heavy you will have only four times 
the pull. The pull, when other things are equal, goes by surface, 
and not by weight, and therefore it is ridiculous to give a rule 
saying how many times its own weight a magnet will pull. It is 
also narrated as a very extraordinary thing that Sir Isaac Newton 


had a magnet, a loadstone, which he wore in a signet ring, which - 


would lift 234 times its own weight. I have had an electro-magnet 
which would lift 2,500 times its own weight, but then it was a very 
small one, and did not weigh more than a grain and a-half. When 
you come to small things, of course the surface is large propor- 
tionally to the weight; the smaller you go, the larger becomes 
that disproportion. This all shows that the old law of traction in 
that form was practically valueless, and did not guide you to any- 
thing at all, whereas the law of traction as stated by Maxwell, and 


explained further by the law of the magnetic circuit, proves a most — 


useful rule. 


From this digression let us return to the law of the magnetic 


circuit. I gave you in my first lecture, when speaking of perme- 
ability, the following rule for calculating the magnetic induction, 
B :—Take the pull in lbs., and the area of cross-section in square 
inches, divide one by the other, and take the square root of the 
quotient; then multiplying by 1,317 gives B; or multiplying by 
8,494 gives B,. We have therefore a means of stepping from the 
pull per square inch to B,,, or from B,, to the pull per square inch. 
Now the other rule of the magnetic circuit also enables us to get 
from the ampére-turns down to B,, for previously we have the 
following expression for the ampére-turns :— 
Me 

si=N x =o x 0°3132, 

and N, the whole number of magnetic lines in the magnetic 
circuit is equal to B,, multiplied by a”, or 

N = B,, a”. 

From these we can deduce a simple direct expression, provided 
we assume the quality of iron as before, and also assume that there 
is no magnetic leakage, and that the area of cross-section is the 
same all round the circuit, in the armature as well as in the magnet 
core. So that l” is simply the mean total path of the magnetic 
lines all round the closed magnetic circuit. We may then write 


B is 


si = x 0°3132; 


whence 


; . By = 1 x 03132" 
But by the law of traction, as stated above, 
= 8,494. / SAO 8. 
B, A (sq. in.) 


Equating together these two values of B,,, and solving, we get for 
the requisite number of ampére-turns of circulation of exciting 


currents :— 
ete.cc. +. \/: 2s 
; be A (sq. in.) 
This, put into words, amounts to the following rule for calculating 
the amount of exciting power that is required for an electro- 


magnet pulling at its armature, in the case where there is a closed 


magnetic circuit with no leakage of magnetic lines. Take the 
square root of the pounds per square inch; multiply this by the 
mean total length (in inches) all round the iror circuit ; divide by 
the permeability (which must be calculated from the pounds per 
square inch by help of Table VI. and Table II.); and finally 
multiply by 2,661: the number so obtained will be the number of 
ampére-turns. One goes at once from the pull per square inch to 
the number of ampére-turns required to produce that pull ina 
magnet of given length, and of the prescribed quality. In: the 
case where the pull is specified in kilogrammes, the area of section 
in square centimetres, and the length in centimetres, the formula 
becomes tage 


si = 3,951. — Ajit 
B A 


~ As an example, take a magnet core of round annealed wrought 
iron, half-an-inch in diameter, 8 inches long, bent to horse-shoe 
shape. As an armature, another piece, 4 inches long, bent to meet 


the former. Let us agree to magnetise the iron up to the pitch of » 


pulling with 112 Ibs. to the square inch. Reference to Table VI. 
shows that B,, will be about 90,000, and Table II. shows that in 
that case » will be about 907. From these data calculate what 
load the magnet will carry, and how many ampére-turns of circu- 
lation of current will be needed. 


Ans.—Load (on two poles) 43°97 Ibs. 
Ampére-turns needed = 372°5 


N.B.—In this calculation it is assumed that the contact surface 
between armature and magnet is perfect. It never is; the joint 
offers additional resistance to the magnetic lines, and there will be 
some leakage. It will be shown later how to estimate these effects, 
and to allow for them in the calculations. 

Here let me go to a matter which has been one of the paradoxes 
of the past. In spite of Joule, and of the laws of traction, showing 
that the pull is proportional to the area, you have this anomaly— 
that if you take a bar-magnet having flat ended poles, and measure 
the pull which its pole can exert on a perfectly flat armature, and 


1] 
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then deliberately spoil the truth of the contact surface, rounding 
it off, so making the surface gently convex, the convex pole, which 
only touches at a portion of its area instead of over the whole, will 
be found to exert a bigger pull than the perfectly flat one. It has 
been shown by various experimenters, particularly by Nicklés, 
that if you want to increasethe pull of a magnet with armatures, 
you may reduce the polar surface. Old steel magnets were fre- 
quently purposely made with a rounded contact surface. There 
are plenty of examples. Suppose you take a straight round core, 
or one leg of a horse-shoe which answers equally, and take a flat- 
ended rod of iron of same diameter as an armature; stick it on 
endwise, and measure the pull when @ given amount of ampére- 
turns of current is circulating round. Then having measured the 
pull, remove it and file it a little, so as to reduce it at the edges, or 
actually take a slightly narrower piece of iron, so that it will 
actually be exerting its power over a smaller area, you will get a 
greater pull. What is the explanation of this extraordinary fact ? 
A fact it is, and I will show it to you. Here, Fig. 24, is a small 


Fig. 24.—ExpERIMENT ON Rounpine Enps. 


electro-magnet which we can place with its poles upwards. This 
was very carefully made, the iron poles very nicely faced, and on 
coming to try them it was found they were nearly equal, but one 
pole, A, was a little stronger than the other. We have, therefore, 
rounded the other pole, B, a little, and here I will take a piece of 
iron, c, which has itself been slightly rounded at one end, though 
it is flat at the other. I now turn on the current to the electro- 
magnet, and I take a spring-balance, so that we can measure the 
pull at either of the two poles, When I put the flat end of c to 
the flat pole a, so that there is an excellent contact, I find the pull 
about 23 lbs. Now try the round end of c on the flat pole, a; the 
pull is about 3lbs. The flat end of con the round pole B is also 
about 3lbs. But if now I put together two surfaces that are both 
rounded, I get almost exactly the same pull as at first with the 
two flat surfaces. I have made many experiments on this, and so 
have others. Take the following case :—There is hung up a horse- 
shoe magnet, one pole being slightly convex and the other abso- 
lutely flattened, and there is put at the bottom, on a square bar 
armature, over which is slipped a hook to which weights can be 
ae Which end of the armature do you think will be detached 

rst t 

If you were going simply by the square inches, you would say 
this square end will stick on tighter; it has more gripping sur- 
face. But, as a matter of fact, the other sticks tighter. Why ? 
We are dealing here with a magnetic circuit. There is a certain 
total magnetic reluctance all round it, and the whole number of 
magnetic lines generated in the circuit depends on two things—on 
the magnetising force, and on the reluctance all round ; and, saving 
a little leakage, it is the same number of magnetic lines which 
come through at B as go through at a. But here, owing to the 


fact that there is at B a better contact at the middle than at the 


edges of the pole, the lines are crowded into a smaller space, and 
therefore at that particular place B,, the number of lines per 
square inch runs up higher, and when you square the larger 
number, its square becomes still larger in proportion. In compar- 
ing the square of smaller B,, with the square of greater B,,, the 
square of the smaller B,, over the larger area turns out to be less 
than the square of the larger B,, integrated over the smaller area. 
It is the law of the square coming in. 

As an example, take the case of a magnet pole formed on the 
end of a piece of round iron 1:15 inch in diameter. The flat pole 
will have 1:05 inches area. Suppose the magnetising forces are 
such as to make B,, = 90,300, then, by Table VI., the whole pull 
will be 118-75 lbs., and the actual number of lines through the 
contact surtace will be N = 948,150. Now suppose the pole be 
reduced by rounding off the edge till the effective contact area is 
reduced to 09 square inches. If all these lines were crowded 
through that area, that would give a rate of 105,630 per square 
inch. Suppose, however, that the additional reluctance and the 
leakage reduced the number by 2 per cent., there would still be 
103,500 per square inch. Reference to Table VI. shows that this 
gives a pull of 147-7 lbs. per square inch, which multiplied by the 
reduced area 0°9 gives a total pull of 132-9 lbs., which is larger 
than the original pull. 

(To be continued.) 


SOME GENERAL REMARKS ON TELEPHONE 
EXCHANGE CONSTRUCTION AND EQUIP- 
MENT.* 


By F. A. PICKERNELL. 


Te modern telephone exchange building should be thoroughly 
fire-proof. False floors and concealed masses of wires should be 
avoided, for a fire once started in such places is extinguished with 
great difficulty. In its erection, everything should be sacrificed 
that in any way interferes with the particular object for which it 
is built. In the basement racks are to be provided for under- 
ground cables. Between the basement and the terminal room a 
cable shaft or system of ducts is to be constructed. On the top 
floor are to be located the operating, terminal, battery and power, 
cloak and lunch rooms. These rooms should be provided with 
chemical fire extinguishers, and the manager, fire chief, and his 
assistants thoroughly instructed in their use. 

In case of fire every effort should be made to suppress it with- 
out calling on the fire department. If the fire should attain con- 
siderable proportions, it could at its worst only consume all the 
combustible matter in the room, for inasmuch as the operating 
room is on the top floor, the fire could not cripple any of the sup- 
porting columns or beams of the building and cause it to fall. If 
a small fire was started and the average fireman admitted, he 
would do more damage with his axe and hose than the fire would 
in entirely consuming the apparatus. 

Before a telephone company is in a position to erect a suitable 
building it is necessary to make definite estimates of the probable 
extent of the underground work, the ultimate number of sub- 
scribers it will be desired to handle at the proposed exchange, the 
probable number of trunks to other exchanges, the probable 
number of extra territorial lines, the amount of private wire 
business, the probable average number of calls per subscriber per 
day, when the switchboard attains its ultimate capacity. A 
careful estimate of this kind determines the ultimate capacity of 
the switchboards, underground cable runs, &c., and consequently 
fixes the minimum size of the building. 

In order that the building may fulfil the requirements of a 
modern telephone exchange, a technical expert should be provided 
with these estimates, and his opinion taken before any land is 
purchased or building erected. He should collaborate with the 
architect in making the building plans. Mistakes have already 
been made by telephone companies in adopting plans of good office 
buildings, and afterwards placing the switchboard wherever room 
could be found. Such buildings have been found unsuitable for 
modern telephone exchanges. It does not follow from this that 
the requirements of a good telephone building are necessarily in- 
compatible with the demands of an office building. 

One of the first matters to be considered in planning the build- 
ing is the handling of the underground cables. The system for 
bringing in the cables should be thoroughly flexible, and permit 
of the drawing in and out of any particular cable when the point 
of ultimate equipment is reached. The cables are to be extended 
through the basement to vertical rows of ducts, or to a suitable 
cable shaft, extending to the cable terminal room. The massing 
of the cables in rows of ducts extending to a large number should 
be avoided. Wherever it is necessary to pass from one system of 
ducts to another system, the cable should be brought into a ver- 
tical row, thus rendering each cable accessible. Before any 
building plan is adopted, a complete working plan for the handling 
of the underground cables should be made. This working plan 
should show the exact location of every cable in the subway at 
each turn and the location of its inside terminal. 

It is preferable to head up cables in a terminal containing a 
sneak current and lightning arrester. The sneak current arrester 
should operate with the current of tbree-tenths of an ampére in 
40 seconds, and the lightning arrester should operate when the 
potential of the wire rises to 300 volts. By using a combined 
cable head and strong current arrester, economy and space as well 
as inexpensiveness are insured. The strong current arrester 
should be so designed that the lines can be tested at this point, by 
using suitable plugs. The terminal room should also contain a 
distributing board and chief inspector’s desk. The most econo- 
mical, compact and flexible distributing board that has )et been 
devised is that known as the “ Hibbard iron distributing board.” 
The cable terminals should be connected with the line side of the 
distributing board by flexible cable, all connections being solid. 
The switchboard cables terminate on its other side. For cross 
connecting wires, okonite wire No. 20 B. and 8. gauge, insulated 
to ;°; of an inch, twisted in pairs, should be used, all connections 
being solid. 

The chief inspector’s desk should be located immediately in 
front of the distributing board and should be provided with a 
telephone outfit, Morse key and relay, Wheatstone bridge and 
galvanomceter and loops extending to the tower and battery room, 
local switchboard and chief operator’s desk. It should be pro- 
vided with testing plugs for use at the strong current arrester. 

Near the terminal room should be located a power and battery 
room, and in this room battery racks should be provided upon 
which operators’ transmitter batteries and chief inspector’s testing 
batteries can be located. The battery rack should be wired with 
waterproof wire in a permanent manner. In this room a gene- 


* Read at the National Telephone Exchange Association, 
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rator switchboard should be provided, and have terminating upon. 
it loops to the various portions of the multiple board and also the 
terminals of all generators. Electric motors, water motors, or 
other suitable power supply, should be located here. Both the 
terminal room and battery and power room should be so located 
that it will be possible to enter them without passing through the 
operating room. 

On the same floor and adjacent to the terminal room should be 
located the operating room. This room should be large and well 
ventilated, free from elevator shafts, columns or other obstruc- 
tions. The switchboard should commence at the end of the 
operating room nearest the terminal room, and extend from it in 
a straight line. If it becomes necessary to deflect the switchboard 
from a straight line, it should be arranged so that the operators 
sit on the inside of the curve. This enables the chief operator’s 
desk to be so located that all parts of the switchboard are visible 
from this point. The size of the room necessary will depend upon 
the ultimate capacity of the switchboard. 

If the switchboard is to have an ultimate capacity of 4,000 lines 
or over the extra territorial trunk section should be the first in the - 
system. It should be equipped with five-point spring jacks and 
three-point plugs, so that. when a line is in use at the trunk 
section it tests busy at the other boards. 

If a switchboard is to have a capacity of less than 4,000 lines, 
the trunk-board should be made the last section in the system, and 
the regular Chicago spring jack used. The reason for locating it 
last in the system is as follows :—Whenever a metallic circuit con- 
nection is made at any section, an open leg is attached, which 
extends throughout the rest of the board, to the answering jach, 
the open leg being shortest on connections made at the last sec- 
tion. In large boards, this introduces an appreciable amount of 
cross-talk. By making the trunk line section the last section in 
the board, all connections made at this board have a minimum 
length of open leg, and consequently the switchboard cross-talk is 
reduced toa minimum. The answering jack should be the Jast 
spring jack in the system, thus ensuring in every connection at 
least one of the parties connected having no open leg attached to 
his circuit. If the answering jack were the first spring jack in the 
section, every connection would have at least one open leg 
attached to it extending throughout the whole system. 

Next to the trunk section comes the regular multiple board, the 
number of sections depending upon its present equipment. It has 
been found that the sections of multiple board six panels wide, of 
the hog-trough type, and having an ultimate capacity of 300 sub- 
scribers’ drops, is the most desirable form of multiple switchboard. 
On the back of the hog-trough is to be located tubular clearing-out 
drops and tubular subscribers’ drops. Immediately back of the 
hog-trough is to be located a cord shelf upon which both cords 
‘are to be placed. In the face of the board, immediately above the 
cord shelf, is to be placed the answering jacks ; above the answer- 
ing jacks, the subscribers’ jacks. 

The standard condenser listening and long-distance ringing keys 
with talking contacts of platinum have been found to give most 
excellent service. On the framework immediately under and back 
of the cord shelf is to be located an intermediate distributing 
board. It has been found that it is possible to so distribute the 
busy subscribers with those that are not so busy, as to make 
approximately equal the work for all the operators. In order to 
do this, without changing the number of the subscriber, the inter- 
mediate distributing board has been designed. One side of this 
board is connected to the answering jack and subscribers’ drop, 
and the other side to the cables coming from the multiple board. 
By placing two numbers on the subscribers’ drop, one on the 
shutter corresponding with the answering jack, and one on the 
face-plate corresponding with the spring jack number in the 
multiple board, it is possible to make cross connections at the 
intermediate distributing board and not change tHe drop number 
of the subscriber. 

A change of this kind will be effected as follows; Suppose that 
the operator upon which subscriber No. 654 terminates was very 
busy, and that the operator upon which subscriber No. 235 ter- 
minates was not so busy ; and also that the subscriber No. 654 was 
a very busy wire, and subscriber No. 235 was not a busy wire, it 
would be desirable to interchange the answering jacks of these 
two subscribers, for by so doing the work of the operators 
would be more equally divided. This would be done at the 
intermediate distributing board by cross-connecting the two 
answering jacks and by changing the face plates on these two 
subscribers’ drops. The office record of circuits should be so con- 
stituted as to admit of this dual numbering of drops. 

The double track system for intercommunication between offices 
is recommended. Push buttons connecting local operators with 
the talking circuits are to be placed within easy reach in front of 
each operator. All in-coming trunks should terminate on single 
cords, and be operated by a call wire system. For this purpose 
the incoming trunk line operator has his head telephone included 
in the talking circuit from the other exchanges. The trunk cir- 
cuits should be arranged so that if the calling wire breaks down, 
any other trunk line may be quickly substituted, and pending the 
change, the trunk lines operated by drops. It is also desirable to 
have the circuits so constructed that when the operator at the 
originating office disconnects a trunk line, the operator at the re- 
ceiving office is notified automatically by special signal. This 
reduces the number of calls on the talking circuit one-half. 

In front of the switchboard, in such a position that all sections 
may be easily seen, a monitor desk should be placed, This desk 
should have, terminating on spring jacks, loops extending to each 
operator, to the chief inspector’s desk and to circuits in the mul- 


tiple board. All operating rooms should be carpeted with 
linoleum to prevent noise by people walking about. On thesame 
floor as the operating room a cloak room and lunch room should 
be provided. The lunch room should be equipped with tea and 
coffee urns, lunch table, &c. By providing such conveniences for 
the operators a better class of wofnen become available and ex- 
change service correspondingly improved. 

In closing these remarks I would call attention to the necessity 
of providing complete working plans and specifications of the pro- 
posed equipment, including the cable run, before the construction 
of the building is commenced. Extensive alterations in buildings 


and apparatus already made in several of our central offices would 


not have been necessary had this been done. Such plans are as 
necessary to the successful and economical erection of a modern 
telephone exchange as are the plans for the erection of a suspen- 
sion bridge or other engineering work. 


In the discussion which followed the reading of the paper, Mr. 


‘Carty, gave his views briefly on the subject of “ Bridging Bells” 


This is a system of looping, the idea being if you had more 
than one station on a line to loop the intermediate stations in 
solid. It was found that a magnet in a line had something in 
it besides the mere resistance to the copper. The fact that your 
wire is coiled around on a core offers a resistance to the telephone 
current a great deal more than that represented by the number of 
ohms of wire. In nearly all of the lines that are constructed with 
more than one station looped down, the talking is very poor. A 
line was built in New York containing eight miles of underground 
cable and four miles of overhead wire and 10 stations looped in 
solid, and it was impossible to talk over it. The bridging bells 
were put on that line, and the talking. over it now is as near perfect 
as it could be. It is impossible to tell the difference between a 
line having 10 stations on it and a line with only two stations. Mr. 
Sabin, of San Francisco, procured eight of the bells and put them 
on a line running from San Jose to San Francisco. The line had 
eight stations looped in, and it had been impossible to use it for 
through business at all, and talking to the way stations was very 
poor. But having equipped the line with these bells, he reports 
that it is impossible to tell the difference between talking on the 
way line and talking on the through line, and says that the induc- 
tion on the way line bridged in this way is less than it is on the 
through line. So that actually it has turned out that the line 
works better with eight stations on it than it did with only two 
This line is of iron, and is a grounded circuit, and these bells are 
simply: bridged in or legged on. When lines are constructed on 
the bridge or multiple arc system, the construction of the wire 
is made much simpler. There is no bottom contact on it, and the 
bell rings equally well, whether the telephone is on the hook or 
off. In looking at some railroad troubles in Albany, I found that 
the drops were down and the business was paralysed. Mr. 
Pickernell made a suggestion that I take up some double-wound 
resistance coils and put them in between the drop and the ground. 
I did so, and that was a perfect remedy, and we ordered 50 of 
them and fixed it. While there it occurred to me that a bridging 
bell would act even better. I sent one up and it freed that line 
from the drop trouble. The particular bell that has been designed 
for this work has had introduced into it some mechanical improve- 
ments that are also applicable to the series bell. We have nut- 
lock binding posts, and wherever a wire was fastened by a tip 
these posts were put.on and the wire was soldered. The light- 
ning arrester was also taken off, because you might as well paint 
one on there as to to use the present one. The lightning arrester 


forms a point generally where a fire starts. That bell was pre- 


pared with that in view, and if lightning protection is wanted it 
should be provided by the most approved plan and forming a part 
of the general scheme of protection against any currents. I think 
that is briefly all there is to it. In substance, it is, that if any- 


‘body here has a line with a lot of stations on it that is not work- 


ing well, if he orders some of those bells they will make it work 
well. The Boston people have used some of the bells, and have 
constructed a fifteen station line for the Armstrong Transfer Com- 
pany, and they reported to me that, taking the old line at one the 


' working of the new line might be placed at 300. The working of 


this system in New York has been very gratifying. We started 
with the New York Central Railroad and _ reconstructed their 
ticket line and equipped it with bridging bells: Then the freight 
people heard about it, and now the result is that we have 40 
stations on three lines for that company. 

A Member: Are those metallic or grounded ? 

Mr. Carty: Those are metallic. This practice is quite different 
from the ordinary looping practice. For instance, in the American 
Express Company—who made a big contract with us to equip 
them in the same way—they moved one of theif stations, and we 
sent one of our men up and he took out the telephone, and, as had 
been his custom, he twisted the two ends of the wires together. 
That was a correct thing for him to do, as far as he knew. But it 
had the result, as you see here (illustrating on diagram) of. just 
throwing the whole line out by short-circuiting it. Another man, 
in putting in a bridging station, drove a tack which crossed two 
wires together, and that prevented its bell from ringing. He 
started round looking for an opening, whereas he should have 
looked for a short circuit, So that this practice is diametrically 
opposed to what he had been used to. The question of an indi- 
vidual bell should not be confounded with this. The first thing 
is to getia line over which he can talk. After this is done, then 
that old saw of individval bells might come up again. You provide 
signals, and all of the stations are signalled when anybody rings. 
The construction of that bell is very little different from some 
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other bells that are made to do the work, but when you come to 
use 10 or 15 stations on a line you have got to have exactly that 
construction, and it is such an important matter to the licensees 
that we are making great efforts to get a patent on it. In design- 
ing that we not only have an idea of our immediate wants, but we 
wanted to get a bell that we could say would work on any line. 
Take a line with 20 stations. They are building a line now 40 
miles long, of copper wire, and to be equipped with 20 stations. 

_Mr. Girrorp : It would be very easy to arrange that, just as the 
district messenger people do with their calls coming in. 

Mr. Battery: I want to say with reference to that system, that 
while the idea of telephone service is supposed to be the supplying 
of subscribers with an individual or single circuit, that is, a cireuit 
on which but one telephone is placed, yet the conditions are such 
in a great many parts of the country, and particularly with cor- 
porations, that you cannot persuade them that it is the kind of 
service they want. These corporations are those that have been 
accustomed to telegraph systems, and they imagine that when 
they have a system which they can reach individually, without 
the intervention of a central office, that they are getting very 
much better service. It doesn’t matter what our opinion is about 
that, when you try to bring those people to your way of thinking, 
you will find it very much of an uphill job, and the next thing to 
do is to accept the conditions and accommodate them. That can 
be done by a system of that kind. There is another advantage in 
that system which I think will be available in the future, and that 
is in the way of giving cheaper telephone service on metallic cir- 
cuit lines to residences. The chief difficulty that I see about 
that system is on long extended lines, the liability that you have 
of damage to the apparatus by lightning. Our company have had 
for a number of years a system similar to that in operation on 
quite a number of lines.. We have arrived at it by running a 
shunt wire, commencing at the first station out from the exchange. 
This shunt wire is passed in through the station, and the calling 

_Wire is looped through. The operation of that is, when a call has 
‘been made, the removal of the telephone opens the caller’s circuit 
and lets the talking circuit from the earth through the shunt wire, 
thereby giving a free and independent wire for conversation. The 

’ talking over those lines has been magnificent. We get rid of the 
resistance of the coil through the cireuit. I wanted to ask Mr. 
Carty if he found any of the effects of those coils reached the 
earth, as against the talking circuits. In the operation of those 
lines of ours we have found that in a thunderstorm the usual acci- 
dents we had were from lifting the switch and turning out the in- 
ducticn coils or the transmitters. That we obviated by putting a 
‘bridge there which shoves the switch to the earth, so that the cur- 
rent more readily passes through this direct wire than through the 
induction coil. [ do not know whether, in this system, the ringer 
coils would not be subject to destruction. I think possibly there 
would be considerable trouble in that: respect. However, it may 
be met by introducing some device. I should say that high re- 
sistance coils are more susceptible to damage by lightning, and 
when you take a line of that kind working in the country, it means 
stations far away and hard to reach, and therefore expensive, and 
a long interruption to service. 

; aes GirFrorD: That is a kind of business that it is not desirable 
o take. 

; on Bartey: But it isa kind of business you are obliged to 
ake, 

Mr. Girrorp: I try to dodge all of that kind of business that I 
can. 

Mr. Bartey: But I should say, in Mr. Wilson’s case in Chicago, 
he will find service of that kind that he cannot ignore. You must 
accept the situation, and devise something that will meet the 
demand. 

Mr. Girrorp: I do not wish to be considered as throwing any 
cold water on this system. I hope they will perfect their bridge 
bell and get a patent on it, but I do not see how it will work in all 
localities. Perhaps in some localities it will do. I would not 

know what to do with it—for instance, if I tried to use it for re- 
sidence service. We make a cheap rate—all our rates are cheap 
(laughter) ; we make a cheaper rate to get some residences. You 
see, in Louisville, the residences are over on one side of the town, 
and the business portion of the city is on the other, and we de- 
bated whether we should cultivate that trade or not. At last we 
made a cheap residence rate, two and three subscribers on a line. 
Now, the Louisville woman don’t want any other woman listening 
on her line, and they raised so much of a row that we had to do 
away with it. 

Mr. Barney: Then you have had the advantage of educating 
those people to something better ? 

Mr. Witson: Reference has been made to this question in 
Chicago. At one time we had quite a number of very long private 
lines, and the stations having been added one at a time that con- 
dition of things was permitted to go on until we found that we 
had a good deal of very unsatisfactory private line service. About 
a year ago we established a rule that we would not take any more 
private lines with more than five stations upon them, and we have 
succeeded in getting our private line business on that basis, and 
where a larger number of stations was required we have put in 
what we call our “branch exchange service. For instance, the 
West Side Street Railroad Company have a private line of that 
description. They have their own exchange and their own 
operators. It costs them more money than it would to have a 

-line run into our exchange at $125 a year each, although we give 
them a reduction in the rate. The expense of operators to them 
makes it a little more than they would have to pay us. In that 
way we have entirely eliminated the long line private wire diffi- 


culty. Now, the only objection that I see to the bridging 
arrangement on grounded circuits is the difficulty in locating 
troubles on the lines.» We have been bridging our clearing-out 
office in Chicago for about two years, and find a great improve- 
ment. We have some very long underground lines, through 
cable, which were laid in the early history of the underground 
business, and with no margin for conversation at all. When we 
came to inserting the clearing-out drop in the old way it made 
conversation entirely impossibl>. After we re-wound our clearing- 
out branches with 300 to 500 ohms it brought the talk right up. 
So that I am well satisfied that the bridging scheme is the proper 
thing. But if you can avoid the bridging scheme and have inde- 
pendent lines, it is still better. 

Mr. Hissarp: This bridging-in question is a very important 
one. In Buffalo we have been doing a good deal of metallic cir- 
cuit work for the last two years, ond we had a good many com- 
bination lines, or party lines, which, after the electric lights were 
in operation, gave very poor service. We commenced this system 
of bridging-in with one or two more subscribers on a line, using 
‘first the ordinary bell, which gave us of course very poor service. 
Then we put in 500-ohm ringing coils. With that system and 
with 500 ohms in the central office, we are getting first class 
service with five and six on the line. We have also quite a 
number of private lines used by railway companies, where they 
have as many as eight and nine stations on the line, bridged in 
with 500-ohm bells, and those stations are giving splendid service. 

Mr. Wiuson stated that they were operating all the trans- 
mitters in the main office of the Chicagoexchange with the Edison 
current, and are accomplishing good results. We use storage 
batteries. Weare using at present five cells of storage batteries, 
which have an electromotive force of a little over two volts per 
cell and gives out about five ampéres of current. The five cells 
are connected directly with the Edison current which supplies the 
office with light, and the storage takes place when we burn the 
light and we do not observe any diminution in the lighting through- 
out the building. There is, therefore, no expense for current. The 
internal resistance of each cell of the storage battery is about two- 
hundredths of an ohm. Consequently, as you add transmitters, it 
simply absorbs more current than the storage battery. The object 
of having five cells is that it enables us to maintain the storage 
battery throughout the 24 hours without its becoming exhausted. 
If we connected all the transmitters we would necessarily have to 
turn on light during’ the day to recharge them. Our experience 
has shown that with five cells it works entirely automatically. We 
supply between 60 and 70 transmitters. 

Mr. Girrorp: How many transmitters will one cell energise 


during 24 hours? 


Mr. Wiuson : The arrangement we have contemplates 100 trans- 
mitters: “ We are only operating 60. 

Mr. BatLey: How many ‘transmitters do you couple on to one 
cell ? 

Mr. Witson: At the present time it is about 12, and we adjust 
the resistance until the current in each transmitter is all that it 


~will stand. We use the Edison current for ringing instead of the 


small generators. 


NEW PATENTS—1890. 


14927, ‘* Improvements in telephones.” G. MAcaubLAy-CRUIK- 


SHANK. (Communicated by E. B. Welch, United States.) Dated 
September 22. © (Complete.) 
14974. “* Improvements in electric meters.” W. T. GooLpEN 


and 8. EversHep. Dated September 22. 


15043. “ Improvements in electric heating apparatus.” W. R. 
Laxre. (Communicated by E. Abshagen, United States.) Dated 
September 23... (Complete.) 


15061. “ Improvements in electrical apparatus for the preven - 


.tion of corrosion, and formation of scale in steam boilers.’ J. 


TELLEFSEN. Dated September 23. 

15084. ‘‘ Improvements in electric railway conduits with tubu- 
lar conductors.” C. J. Van Deporte. Dated September 24. (Com- 
plete.) [Date applied for under Patents Act, 1883, Sec. 103, 22nd 
May, 1890, being date of application in United States. | 

15114, “ Improvements in the manufacture of plates for 
secondary batteries, and in the construction of such batteries.” 
G, C. Fricker and J. R. Barnron. Dated September 24. 

15165. ‘ Conveying additional telegraph or telephone wires 
over houses and other different places after one wire or cord has 
already been stretched.” W.J. Parker. Dated September 25. 

15191. “ Improved process. or method of renewing flexible 
carbon filaments in glow or incandescent electric lamps.” C. Pav- 
THONIER and L’Incanpescence Execrrique Societe. Dated 
September 25. 

15203. “ Au improved socket for incandescent electric lamps.” 
H. H. Laxe. (Communicated by J. S. Potter, United States.) 
Dated September 25: 

15221. “Improvements in the production of electric currents 
by means of air or water for lighting steamships and railway 
trains, and for other purposes.” P. R. pz F. D’Humy. Dated 
September 26. 

15248. “ Improvements in dynamos and electric apparatus for 
charging accumulator cells and running lamps at the same time.” 
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W. B. Sistine, W. H. Scorr, and Laurence, Scorr & Co., 
Limitep. Dated September 26. 

15249. “‘ Improvements in the manufacture ef electrical con- 
ductors.” A. MurrHeap. Dated September 26. 

15250: “ Improvements in and relating to the electric circuit 
connections used for lighting theatres and for analogous pur- 
poses.” H.Souru. Dated September 26. 


15251. ‘ An improved supporting base for electric lamps and 
conduit for conductors therefor.” H. Sourn. Dated Sep- 
tember 26. 


15252. “‘ An improved holder for incandescent electric lamps.” 
H. Sourn. Dated September 26. 

15274, ‘“ A method of, and appliances for automatically utili- 
sing any excess of electricity generated for electric lighting and 
other purposes, and for automatically supplying any deficiency.” 
E. B. Bricat and F. W. Eneetpacu. Dated September 26. 

15328. ‘‘ Method and devices for heating by means of electric 
currents.” C. ZrpeRNowsKy. Dated September 27. 

F* 15337. ‘ Improvements in or relating to electric alarm bells.” 
J. B. M, Bonnarpor. Dated September 27. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1889. 


7165. “‘ Apparatus for electrical distribution of energy.” J. M. 
M. Munro. Dated April 30. 8d. Relates to the use of high 
tension continuous currents or varying strength with transformers 
in series or parallel. 2 claims. 


8493. “Improvements in automatic cut-outs for electrical cir- 
cuits.’ W.J. Starkey BarBer-StTarKey. Dated May 22. 8d. 
The inventor includes a small dynamo or magneto-electric motor 
in a high resistance shunt from the dynamo or mains. By means 
of stops or other devices he limits the possible angular motion of 
the armature of this electro-motor, so that it may not rotate con- 
tinuously whilst its circuit is closed. The spindle of the armature 
is geared or connected with a switch or device such as a mercury 
or brush contact, for opening and closing the main circuit. If it 
is required that the apparatus shall close a circuit as soon as the 
pressure reaches a certain amount, the force which opposes the 
rotation of the armature is regulated so that the armature can 
move only when that pressure is reached. If it is desired that the 
circuit should be opened as soon as the current reaches a prede- 
termined pressure, the force opposing the rotation of the armature 
is regulated so that the armature will not move until that pressure 
is reached ; in this case the main circuit is already. closed, and the 
apparatus operates to open it; in the former case the reverse 
happens, that is to say, the circuit is already open, and the appa- 


ratus closes it. When the armature of the motor moves in con- ~ 


sequence of the pressure having reached a determined amount, 
the motion of the armature is communicated by the connecting 
device to the switch or contacts, so as to open or close the circuit 
as hereinbefore described. When it is desired to open the circuit, 
if more than a determined pressure exists in the main, the motor 
may have one or more coils of thick wire included in the main 
circuit. 7 claims. 


8780. “Improvements in electrical switches cr cut-outs.” E. 
EK. pe Facrnv. Dated May 27. 8d. Consists essentially of a 
contact piece, which once set to the position of “ closed circuit,’ 
is held down in that position by magnetic attraction, which mag- 
netic attraction ceases as soon as the current conveyed by the 
switch increases by a definite quantity or percentage; the contact 
piece being then released, automatically reverts to the position of 
*‘ open circuit,” and stops the current. 2 claims. 


8815. “Improvements and devices for automatically inter- 
rupting an electric circuit under predetermined conditions.” W. 
P. THompson. (A communication from abroad by the Westing- 
house Electric Company, of America.) Dated May 28. 8d. Is 
designed to provide a circuit-controlling device which shall in- 
sure that the circuit leading to the filaments shall be interrupted, 
and the treatment thereof terminate when the resistance of the 
Hamers has decreased to a certain predetermined point. 3 
claims. 


12970. “ Improvements in printing telegraph instruments.” J. 
EK. Wricut and J. Moors. Dated August 16. 11d. According to 
this invention the type wheel is turned in both directions, so that 
it never has to perform more than a half revolution, and it is 
brought back to zero after every printing operation. 6 claims. 


13675.“ Improvements in the arrangements and apparatus for 
electrically lighting railway trains.’ W. E. Lanepon. Dated 
August 30. 8d. Relates to the employment of an improved elec- 
trical coupling for connecting the several cables or wires through 
from vehicle to vehicle, and for automatically, under certain con- 
ditions, connecting together and disconnecting certain of the said 
cables or wires. And in the employment in connection with cer- 
tain of the said cables in each vehicle electrically lighted, where 
the system of electric lighting is that known as the * parallel” 
system, of an electrical resistance automatically operated so that 
when the current from the dynamo is in operation, the said resist- 
ance shall be thrown into the lighting circuit of the said vehicle, 
and when the current from the dynamo is not in operation, the 


said resistance shall be cut out of the lighting circuit. Also in 
the employment upon any electrically lighted vehicle, of a special 
device for the purpose of enabling the electrical condition of the 
batteries or accumulators of the said vehicle to be readily ascer- 
tained, and for providing against injury to the batteries by “ short 
circuiting ” at such points. Also in making suitable provision for 
obtaining ready access to the electric lamps for cleaning and for 
other purposes. 8 claims, 


> 


IDENTITY OF STRUCTURE BETWEEN 
LIGHTNING AND THE DISCHARGES OF 
INDUCTION MACHINES. 


DURING the storm which burst over Meudon on May 
8th, 1890, at about half-past six in the evening, the 
flashes of lightning, which were frequent and very 
high, took in nearly every case a horizontal direction ; 
later on, when the rain had commenced, they were 
vertical, darting from the cloud to the horizon. The 
horizontal flashes were distinguished by a well-defined 
arborescent form, the numerous ramifications of which 
were lost in the cloud. For the most part they ap- 
peared singly, but between 6.50 and 7.10 in several in- 
stances two were seen at once, coming to meet one 
another from opposite directions. 

One of these pairs of flashes, which subtended an 
angle of more than 90°, appeared in front of me, under 
conditions peculiarly favourable for observation. They 
appeared simultaneously ; two separate points of the 
cloud were lighted up at the same instant, and two 
dazzling masses of light darted towards each other 
dividing into several branches, which in their turn 
were subdivided into smaller ones. The meeting, 
which seemed inevitable, did not, however, take place ; 
although the extremities of the opposite branches were 
only separated by a space of less than 10°. 

These flashes, writes M. EK. Trouvelot to the Academie 
des Sciences, which lasted long enough to enable one to 
see clearly the form they took, were a revelation to 
me. It was no longer two flashes of lightning that I 
saw, but two electric sparks, absolutely similar, except 
as regards their magnitude, to the sparks of induction 
machines, which have become so familiar to me by 
long study, that I can recognise their characteristics at 
a glance. 

In these arborescent.forms, I noted that the one which 
came from the north, against the wind, and the branches 
of which were sinuous and undulating, had the appear- 
ance that is characteristic of the discharges of the posi- 
tive pole of induction machines, whereas the one that 
came from the south, in the direction of the wind, and 
the zigzag branches of which deviated abruptly at right 
angles, had the appearance that characterises the dis- 
charges of the negative pole. 

-My observations seem to me conclusive ; they show 
that in certain storms, which I will term dry storms, 
the electric discharges termed lightning act almost like 
those of our machines on bodies that are only slightly 
conductive, -and have almost the same structure. If 
even there were any doubt about the characteristic 
forms which I observed, the very fact that two branched 
flashes advance towards one another and almost meet, 
is sufficient to prove that the sources of electricity 
which provoked them must be of contrary natures. 

On the occasion in question, I could only observe 
very imperfectly, on account of its great distance, the 
flash uniting one cloud to another, or to the earth, by a 
line of fire. However, judging by analogy, and what 


_ I have observed since, and also by the examination of 


several photographs of flashes of lightning, there seems 
to be no doubt that this kind of lightning corresponds 
to the discharges of the opposite poles of machines, 
when they are united by a powerful spark. 

From these observations it follows: Ist, that the 
arborescent flash electrifies the cloud by discharging 
itself upon it, as the discharges of machines electrify 
the sensitive plate ; 2nd, that it can go down or up, hori- 
zontally or obliquely, in short, that it may take any 
direction ; 3rd, that it varies in form according as the 
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storm is dry or accompanied by rain, and is more com- 
plicated in the first case. Lastly, the arborescent and 
complicated form of the flash not appearing on one 
plane, but at variable distances, explains the charac- 
teristic noise of thunder.* 


A NEW SAFETY LAMP FOR MINES. 


Note by M. CHARLES POLLAK. 
(SupMirrep To THE Fire Damp CommitTEE.) 


THE following is a brief description of this lamp :— 

A rectangular box of ebonite contains some accumu- 
lators of the Pollak type ; + this box rests on a metal 
tray. An ebonite lid serves as a support for an incan- 
descence lamp, which is enclosed ina cylinder of thick 
glass. The whole is covered with a metal cap, fastened 
by means of bolts. A sheet of soft gutta-percha, inter- 
posed between the lid and the box, closes it hermeti- 
cally. Rods of inoxidisable metal are inserted in 
the lid, passing right through it; at their bases are 
platinum contacts which rest upon platinum contacts 
in the accumulators, and at their other extremities 
are springs, one of which is connected metallically 
with one foot of the lamp. The other foot is insu- 
lated, and can be brought into contact with one pole of 
the accumulator by means of a needle which is intro- 
duced into a horizontal groove in the lid. 

The contacts being on the inside of the box and the 
lid, neither the opéning nor the closing of the circuit 
can cause any explosion. Thus the lamp may be 
lighted or extinguished in an inflammable atmosphere. 
If the system is thrown out of working order, or if 
the protecting glass cylinder is broken, the lamp is 
extinguished. : 

The lamp is charged, without being taken to pieces, 
by means of a fork, which is introduced into two 
grooves hollowed out in the lid. 

The model in existence weighs about 1,800 gr., and 
gives, on an average, 12 hours of perfectly constant 
light, the power of which = ‘7 to ‘8 of a candle-power. 
—Oomptes Rendus. 


CORRESPONDENCE. 


Electrical Heterodoxy. 


I am glad Mr. Sutton has come to the conclusion 
that a continuance of this correspondence would be a 
waste of your valuable space. Other duties occupy all 
my present time, but if spared I intend writing an 
article which shall be headed What is Induction? And 
in it this whole subject shall be embraced. In the 
mean time, I ask Mr. Sutton to bear in mind that when 
Faraday abandoned the theory of action at a distance 
he saw the necessity of devising something as being 
the cause of the various phenomena to which he gave 
the name of induction. For this purpose he invented 
the idea of two electric forces. To the action of 
these two forces he attributed all the effects which he 
called induction. Whereas in Mr. Sutton’s first letter 
he gave a diagram and explanation of it, which showed 
that he believed in that which Faraday called induc- 
tion, and yet Mr. Sutton maintained that there was no 
need to believe in Faraday’s two forces. If Mr. Sutton 
had proceeded to state something as a substitute for 


% Photographs of direct discharges of electricity from the cloud 
to the sensitive plate might prove of great service in the study of 
lightning. We have already made some attempts in this direction, 
but unsuccessfully, with a captive balloon which had been kindly 
placed at our disposal by Commandant Renard, whom we take 
this opportunity of thanking. Experiments of this nature would 
no doubt have greater chances of success, if they were made at 
elevated parts of the globe. 

t Presented to the Academy, March 17th, 1890. 
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Faraday’s two forces all might have been well, but he 
did not do so, and therefore left others to conclude 
that he believed that an effect might be produced with- 
out a cause. 

This is only one of the fundamental errors about 
electricity contained in Mr. Sutton’s first letter which, 
if I had answered fully, would have led to a lengthened 
correspondence, which would have occupied uselessly 
much of your valuable space. If Mr. Sutton will not. 
read in private a book that will give him much-needed 
information about electricity, he cannot expect that 
his lucubrations about electricity will be answered in 
the public prints. 

Mr. Sutton is wrong in his surmise about the insu- 
lated gas-flame test. In your leading article you ex- 
pressed no doubt of the accuracy of this test, and all 
the various parties who have seen my experiments with 
it from the year 1839 till now have been convinced 


that I am right. 


Pith balls and similar substances, when placed 
between two bodies between which a current of elec- 
tricity is passing, always oscillate between the two 
bodies, and therefore pith balls give no indication of 
the direction in which the current of electricity is 
moving; but an insulated gas flame never oscillates—it 
always bends steadily in the direction in which a 
current of electricity is moving, and hence its value as 
a test. 


13th October, 1890. 


James Johnstone. 


Mutual Telephone Company and Yorkshire Telephone 
Company. 


Can you kindly inform me through your next issue 
how far the above companies are developed, and 
whether they have commenced actual work yet ? Also, 
whether any other companies are applying for licenses ? 


Telephone. 
October 13th, 1890. 


The National Telephone Company and Muirhead, Glasgow. 


In your last week’s issue you refer at length to a 
letter of mine that appeared in the North British Daily 
Mail, Glasgow. My letter referred to several points, 
but I shall first refer to the one which you are sceptical 
of, as you do not think that the National Telephone 
Company could be guilty of such an act of tyranny as 
I impeach them with. I enclose herewith six original 
letters from the National Telephone Company. ad- 
dressed to myself. In justice to me you will, I am 
sure, publish them, as they bear out my statement that 
the National Telephone Company’s vice-chairman, Col. 
Jackson, and the chairman of the Glasgow Board, in- 
vited me to bring from France a number of Ader and 
Berthon Telephones, which they kept in their posses- 
sion for about two months, then ordered me, on pain 
of an action at law, to return them. This I declined 
to do, but offered to send them to the Glasgow office ; 
but as they did not at first accept this offer, I withdrew 
that also. 

They then, in defiance of the clearest evidence, 
denied I had ever signed a contract for the use of their 
exchange telephone, which they removed without the 
usual six months’ notice, though their own directory 
and other printed rules says, “ every subscriber must 
sign a contract,” &c. 

They get their subscribers to sign contracts which 
they themselves keep, so that they can blow hot and 
cold with the same breath. 

They have neither the courage to deny those state- 
ments I have publicly made nor the manliness to own 
themselves wrong. 

The proposed demonstration will be with an Ader 
receiver and a Gower receiver, used as a transmitter, 
both of which I believe are free on 9th December. 
With this Ader receiver you can hear though some 
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yards from it, when spéech is transmitted by a Berthon 
transmitter. 


14th October, 1890. 


A. Erskine Muirhead. 


The National Telephone Company, Limited. 
Glasgow Offices, Royal Exchange Buildings, 
13th March, 1890. 
A. E. Muirhead, Esq. 

Dear Sir,—Referring to your interview with Col. Jackson and 
myself this morning, I shall be pleased if you will send on to 
London two Ader receivers, No.8 in: your catalogue, and four of 
the same, here, and two of the Poste Berthon transmitters, No. 
117 in your catalogue, to London, and four of the same here. 

The above to be sent on loan for trial here and in London.— 
Yours truly, Wm. Avex. Smiru, 

Chairman of Glasgow Board. 


The National Telephone Company, Limited, 
Glasgow Offices, Royal Exchange Buildings, 
9th June, 1890. 
A. E. Muirhead, Esq., Cart Forge, Crossmyloof. 

Dear Sir,—I am much obliged to you for the loan of the French 
instruments, which I now return. Please receive herewith three 
Ader receivers, two Ader transmitters, two Berthon transmitters 
and one Berthon-Ader combined with magneto.— Yours truly, 

W. AirKEeNn, Engineer. 


The National Telephone Company, Limited, 
Oxford Court, Cannon Street, London, E.C., 
: 25th June, 1890. 

A. E. Muirhead, Esq., Glasgow. ao 

Dear Sir,—We are in receipt of your letter of ‘24th and also of 
“Gower” instrument. This instrument is a distinct infringe- 
ment of our patent rights, and by importing it you have rendered 
yourself liable to proceedings for an injunction and for damages. 
As you have sent the instrument -evidently in good faith we re- 
turn it to you, but at the same time we must insist on your 
returning it and any other similar instruments to France forth- 
with, or we shall have to institute proceedings against you, and 
we shall require a declaration from you that this has been done. 

As I mentioned to you in mine of 11th inst., we cannot see our 
way to accepting your proposal as to royalties. I must also in- 
form you that we do not sell any instruments.— Yours faithfully, 


T. Buarxix, Secretary. 


The National Telephone Company, Limited, 
Oxford Court,Cannon Street, London, E.C., 
Sth July, 1890. 
A. Erskine Muirhead, Esq., Glasgow. 

Dear Sir,—We are in receipt of your letters of 26th and 28th 
ult., and in reply have to state that we cannot have the telephones 
left in Glasgow, but must now ask you to send them up to us here 
within a week. 

You are quite in error as to your being able to do as you choose 
in December next, as stated in your letter of 26th ult., so far a 
our patents are concerned.— Yours faithfully, 


T. Buarkre, Secretary. 


The National Telephone Company, Limited, 
Oxford Court, Cannon Street, London, E.C., 
19th August, 1890. 
Mr. A. E. Muirhead, Glasgow. 
French Telephone Instruments. 


Dear Sir,—With reference to previous correspondence in this 
matter, we must ask you to be good enough to send these instru- 
ments in to our Glasgow office, in compliance with your offer to do 
so contained in your letter of 28th June, 1890.—Yours faithfully, 


A. Anns, for Secretary. 


The National Telephone Company, Limited, 
Oxford Court, Cannon Street, London, E.C., 


29th August, 1890. 
A. E. Muirhead, Esq., Glasgow. 


Sir,—As we have no reply to our letter of. 19th inst., I have 
now to inform you that unless we hear from you on or before 
Wednesday next, 3rd September, we shall instruct our’ solicitors 
to proceed in the matter without further notice.—Yours: faith- 
fully, AusrerT Anns, for Secretary. 


A Phenomenon, indeed ! 


Will you please explain the cause of a phenomenon 
which occurred the other day? I was filling up some 
23 L accumulators (new positive plates) with the usual 
solution of dilute acid, and the liquid was not par- 
ticularly clean, so I put an iron gauze’ strainer across 
top of plates 


This gauze was touching both poles of the cells, and 
when the acid reached it—the glass being then nearly 
full—a perceptible fusing was noticed between edges 
of gauze and poles of accumulator. Is this due to an 
electrical or a chemical action ? 

An answer will greatly oblige, and receive the 
thanks of 


October 13th, 1890. 


[If the gauze made a short circuit between the poles 
of the cell, we do not know what other result could be 
expected than the fusing of the metal. The fact that 
the occurrence did not take place until the acid reached 
it appears accidental only.—EDS. ELEC. REV. | 


Hypothesis. 


Candle-Power of Electric Lamps. 


In your issue of the jrd inst., you drew attention to 
the exaggeration of candle-powers in are and incan- 
descent lighting. 

With arc lighting, I think most engineers take account 
of this and allow somewhere about 600 effective candle- 
power for an arc of 2,000 nominal C.P., as in the tests 
carried out at Berlin, but with incandescent lighting 
little or no reduction is needed. 

As a matter of general interest I send you the results 
of some tests carried out at the Vienna Central Station 
in 1888. The lamps burnt out atthe two Court theatres . 
were replaced by the company, and as these amounted 
to somewhere about 25,000 per year, it was of the greatest 
importance to choose between the different makers. 
Five of each make were taken, and lighted from a 
constant pressure of 100 volts, the pressure of the 
lamps, the current being taken from a reserve battery 
and the pressure exactly adjusted. Hach day the 
lamps were taken out singly and measured on the 
photometer, filament broadside on, and the sum of the 
candle-powers of each make plotted out. 


Lamp Curves.— Watts per. Candle. 


he Allgemeine | Siemens and 


Hea Electric Ges. | Halske. Edison-Paris. | Khotinsky. 
burn- A} A 
ing. | 
C.P. | Watts.| C.P. | Watts. C.P. | Watts.) CP. | Watts. | %@-.P. - 
| 


Watts. 


100 | 18:8 | 3°45 | 163) 3°31 143) 3-41 | 32°8 | 415 | 138 | 36 
200 | 17:2 | 3°79 | 14°3 | 3°66 | 12°3 | 3°84 | 28°1 | 4°85 | 12°5 | 3°79 
300 | 15°6 | 41 | 13:4) 3°87 | 11:1) 42 | 263) 5°25 | 112) 422 
400 | 152) 4:17 | 11:8 | 4:33 | 105 | 438 | 23:2) 59 96 | 4°75 
500 | 14-8 | 429 | 11:1 | 459 | 9:7 | 4°74 9°4 
600 | 14:4 | 438 | 101) 501 93) 501 8°9 
700 | 141 | 45 89) 551 | 83/586.) .— , — 78 | 5:49 
6:9 
66 
96 


800 |} 133|-468 | 78 > 579) 7-8) 567} —|) — 
900 | 12-4} 4:9 8:0) 5:9 |} 7:15) 5:95 >< fee 


avrge| 15-1| 425 | 11-3 4:66 10-05, 472 | 2471 583 4°85. 


If alamp broke it reduced the total height of the 
curve. The splendid instruments in the possession of 
this station ensure the reliability of these figures. 
Allowing for improvements in the Edison-Swan Com- 
pany’s manufacture during the last two years, and taking 
the mean candle-power as representing the mean effec- 
tive illumination of a building, I think one can fairly 
speak of al6 C.P. lamp at 4} watts per candle witha 
life of 1,000 hours. 

The fact of the matter is, that the present 16 C.P. 
lamp isthe old 20C.P. nominal. Mr. Preece, I believe, 
has made some valuable experiments in gas lighting at 
the General Post Office, which would bear on the case 
as regards the behaviour of gas burners under similar 
conditions. 


October 14th, 1890. 


8. T. Dobson. 


WE have received a letter on “ The Labour Ques- 
tion,” but as the writer does not favour us with his 
name and address. we hold it over. Perchance our 
correspondent may think fit to conform to our custom, 
and his communication “vill then appear in due course, 


\ 
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THE CURRIE STORAGE BATTERY. 


ABOUT this time last year we published an article from 
the pen of Mr. A. Reckenzaun on the secondary 
batteries shown at the Paris Exhibition. Among them 
was the Laurent-Cely accumulator, exploited and con- 
structed by the Société Anonyme pour le Travail Elec- 
trique des Méteaux. The special feature of this inven- 
tion consists in the nature of the active material, which 
is a mixture of chloride of lead and chloride of zine. 
The fused chloride of lead has a density of 5°6 ; by in- 
corporating chloride of zinc with it in certain propor- 
tions the density is reduced to 4:5. This mixture, 
brought to a state of fusion, is run into cast-iron 
moulds in the form of small buttons with rounded 
edges. When cool, the buttons are washed to remove 
the chloride of zinc, whereby a porous mass is obtained. 
- Round these buttons is cast a frame of lead and anti- 
mony, when the plate is ready for formation. The 
negative plates are next placed in cells containing 
acidulated water, together with zinc electrodes, and 
charged. The hydrogen which is disengaged upon the 
positive electrode reduces the chloride of lead, and con- 
verts it into the metallic state. 

A somewhat analogous process is used by Mr. Stanley 
C. C. Currie, of Philadelphia, and this is fully de- 
scribed in a recent number of the New York Electrical 
Engineer. 

Commercial lead is first finely divided by a special 
process. This is dissolved in nitric acid and then pre- 
cipitated as chloride of lead by the addition of hydro- 
chloric acid. The white chloride of lead so obtained, 
after being thoroughly washed and dried, is mixed 
with a certain proportion of chloride of zinc and the 
mixture brought to a molten state in a furnace. The 
fused mixed chlorides are then poured into square 
moulds and allowed to cool. They are next placed 
into another mould prepared for their reception and a 
grid of lead cast around them, binding the blocks into 
a compact plate. The molten lead is forced around the 
blocks under pressure in order to ensure the best pos- 


sible contact. The plates thus produced are then packed 
between zinc plates and placed into a tank containing 
a dilute solution of chloride of zinc. There is thus 
formed a voltaic couple, the action of which is to dis- 
solve the zinc chloride and to extract the chlorine from 
the lead chloride, leaving spongy lead in its place. The 
last trace of chlorine is then removed from the plates 
by washing and then placing them in a tank containing 
nitric acid, and passing a current through them. The 
plates intended for anodes (positives) are formed into 
peroxide in dilute sulphuric acid. 

The standard cell contains 9 positive and 10 negative 
plates, weighing together 34 lbs., and giving a capacity 
of 230 ampére hours ; the plates are 5? inches wide and 
6 inches high. 

The Germantown Electric Light Company, Phila- 
delphia, uses 512 of these cells, arranged in 8 series of 
64 each, having a combined capacity of 1,600 ampére- 
hours. 

Mr. Currie has also designed several novel automatic 
devices used in connection with this storage battery 
plant. Among these isa“ full-charge indicator,” which 
consists of two strips of lead attached to a strip of 
ebonite. The upper ends of the lead strips carry a pair 
of binding screws and wires leading to an electric bell, 
whilst the lower ends of the lead are bent one over the 
other in such a manner as to leave a small air-space 
between them. The whole is suspended above the 
liquid of any cell. As soon as the battery is fully 
charged it begins to “ boil,” due to the rapid develop- 
ment of gases. This creates a spray of acid, which is 
projected. upward, and some of it accumulates on the 
lead strips referred to until it forms a drop of liquid 
bridging the small gap between the two strips ; circuit 
is thus established for the bell to ring, and notify 
thereby the attendant that the charging is complete. 
This device is, however, used in connection with an 
automatic cut-out, constructed on the usual electro- 
magnetic principles. There is also an automatic appa- 
ratus for preventing reversals of polarity. . 

The Electric Car Company of America has been 
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testing Mr. Currie’s storage batteries on four of their 
tramears on the Lehigh Avenue Street Railway, Phila- 
delphia, during the last four months. There are 100 
cells, of the railroad type, on each vehicle. During the 
month of August 59,000 passengers were carried on this 


road, which has numerous curves and grades as heavy | 


as 54 per cent., whereby the batteries have been taxed 
to their utmost, the load on a car consisting, at times. 
of 100 passengers. 


THE ELMORE PATENTS. 


No. 10,720, 1884. This patent refers to the construction 
of moulds in segments, with suitable patterns engraved 
or embossed upon their inner surfaces, upon which 
copper or other metal is electro-deposited, and the 
resultant used as rollers for printing or embossing 
patterns either on paper or other substances. 

No. 1,737, 1885, is an improvement in detail on the 
1884 patent for segmental moulds which can be easily 
removed from the deposited metal and re-used. The 
purposes of such moulds are not limited to the pro- 
duction of printing rollers, as in the previous specifica- 
tion. 

‘No. 4,499, 1885, is for a core or mould of a metal 
or alloy whose expansive or contracting properties shall 
differ from that of the metal deposited, thus facilitating 
its removal under proper treatment from the deposited 
metal. Also for the employment in the solution or bath 
of aburnisher. Three methods of burnishing are shown 
—by a travelling tool, by continuous pressure, and by 
an oscillating movement. ‘The claims for the burnisher 
are limited to its application within the solution of the 
bath. The reason for this is plainly set forth in the 
patent in the following words :— 

“Tt is well known that when almost any metal 
is deposited electrolytically from its solution the 
deposit is more or less crystalline, and that this 
crystalline nature of the deposited metal increases 
to a certain extent with the increased action of 
the current, therefore I employ the process of burnish- 
ing carried on simultaneously with the process of 
depositing, without removing the mandril with its 
deposit from the solution or out of a solution, and so 
the deposited surface is burnished without bringing it 
into contact with the air, and 'I carry on these two pro- 
cesses substantially as set forth.” 

No. 8,707, 1885, is for a system of making copper tubes 
by a combined electric and drawing process—that is to 
say, the preliminary formation of a block or “use” is 
by electro-deposition, this block being drawn down 
over a mandril through dies in the usual way ; also the 
particular process described for freeing the tube from 
its mandril; and the manufacture of corrugated or 
spiral tubes by depositing the metal upon a core whose 
corrugations are of a screw-thread form, and this man- 
dril, after a particular treatment described, can be with- 
drawn from the tube. 

~ No. 10,451, 1885. This patent applies the burnishing 
principle to metal articles, such as pans, containers, and 


the like. It protects the combination of a rotating core 
with burnishers. The claims do not expressly sub- 
merge the burnishers, but the drawings do. 

No. 11,800, 1885. This patent, an improvement on 
the four foregoing inventions, relates to a process for 
the deposition of copper in the manner described in 
previous patents, and for simultaneously refining 
impure copper, or extracting the metal from its ore. 
The economy of this is shown in the specification by the 
statement that the two things are done at “ practically 
the same cost as would be incurred in carrying out 
either process separately.” 

No. 9,214, 1886. This patent applies the burnishing 
process to the covering of plates, wires, &c., or the 
deposition of metal into the form of sheets or bands. 
It introduces a revolving burnisher, and it claims the 
use of an endless band surface, or a continuous drum 
surface of lead coating or alloy, for receiving the initial 
deposit. 

No. 16,637, 1887. This patent practically claims the 
obtaining long continuous bands from electrically- 
deposited copper by any suitable method. 

No. 11,778, 1888. This patent provides for the appli- 
cation of a rolling or hammering action on the depo- 
sited coating during the process of deposition, instead 
of the burnishing. For this purpose the mandril has 
to be partially out of the solution, and a cover provided 
which ensures the return to the bath of any portions of 
the deposit which may be hammered off. 

No. 12,022, 1888. This patent claims to protect the 
method of depositing copper at very high tempera- 
tures, and simultaneously submitting it to mechanical 
treatment. It is claimed that tubes made in this way 
will be more suitable for use as steam pipes, &c., than 
as commonly made. 

No. 12,264, 1888. This patent refers to the moulds 
or cores, and claims to cover the use of a coating of lead 
or tin, for the double purpose of filling up any crevices 
which may exist in the main core, whether consisting ~ 
of a single piece or a combination of separate pieces, 
and of preventing injurious action of the solution in 
the event of the core being of iron. j 

It is not our intention to comment on these patents 
in detail. It will be seen that some of them are not 
very nearly related to the main question, whilst others 
are of a subordinate character. 

Each is doubtless an improvement in its respective 
sphere, and may be of considerable value, but does 
not control an industry. Attention has been rightly 
directed more particularly to the burnishing process, 
commencing with 4,499 of 1885, and the improve- 
ments on the original plan, or its application to dif- 
ferent articles, which follow in later patents. It is 
necessary to draw a distinction between a patent which 
enables a certain thing to be done in one of several 
ways, and a patent protecting an article or a process 
which cannot be obtained in any other way. Electro- 
metallurgy is a science of respectable age. Electro- 
deposition is not new. Patents, therefore, on these sub- 
jects are necessarily restricted to the particular processes 
described. For example, the essence of the Elmore 
process is the combination of electrical deposition with 
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mechanical treatment ; but the patents must be limited 
to a particular form of electro-deposition, combined 
with a particular form of mechanical treatment, and 
a monopoly can only exist on the assumption that no 
other forms are practicable. 

Supposing the Elmore process to be a valuable in- 
vention it will, according to all precedent, meet with 
imitators. There is an unfortunate tendency on the 
part of a large number of people to havea hand in a 
revolution if they can. In such an event the Elmore 
Company would rightly fall back upon its patents for 
protection, proceeding against trespassers with all the 
rigour of the law. Assuming the novelty of the pro- 
cess they might reasonably claim, and, in our opinion, 
deserve, a “ benevolent” construction ; but when it is 
remembered that in 1885 (No. 4499) the mechanical 
treatment was considered to be essentially conducted 
within the solution and so protected in the form of 
burnishing, whilst in 1888 (No. 11,778) the mechanical 
treatment was found to be possible out of the solution, 
and so protected in the form of hammering, there seems 
to be little room even fora benevolent interpretation 
should some evil-disposed person take the burnisher of 
one patent and apply it in the manner reserved for 
hammering in the other. ! 

Considering the amount of money paid for these 
patents, and the extensive financial developments to 
which they have given rise, it seems surprising to have 
' to record that they have not yet received that cachet of 
validity—extensive work and immunity from attack, 
nor have they been through the fire of the Courts and 
come through unscathed. 


THE ELECTRO-DEPOSITION OF 
COPPER. 


IN last week’s issue we referred to the various points 
involved in the electro-deposition of copper, and we 
laid before our readers certain details which were in- 
tended to enable them to form a more correct judg- 
ment on a certain process than had hitherto been 
possible except to the well-versed in electro-technical 
industries. We showed that in a German establish- 
ment the practical electro-deposition of copper involved 
an expenditure of 900 horse-power hours per ton, and 
that the daily output was 1,760 lbs. per day of twenty- 
four hours ; approximately, about 5 tons per week of 
144 hours. 

In Dr. Hopkinson’s report on the Elmore process, he 
estimates that with 60 tanks, working 161 hours a week, 
there will be produced 18,000 lbs. of tube, say 8 tons, 
and as our readers are already aware, the calculated cost 
of production did not exceed £5 per ton. 

We have had several enquiries from the uninitiated 
public asking the meaning of Dr. Hopkinson’s figures, 
for to some people it appears that the expression, “ the 
net result of my observation is that a ton of copper can 
be deposited in steady continuous work by a consump- 
tion, with good engine and boiler, of less than 14 tons 


of coal, costing 8s. 6d. per ton,” gives rise to the belief 
that this is the total cost for motive power. 

Now the output of the two establishments named 
is sufficiently close to enable a comparison to be made, 
so if we take 900 horse-power hours at even so low a’ 
rate as $d. per horse-power, we arrive at a suin of, say, 
£2 for motive power alone, but this sum would pro- 
bably be doubled in practice. 

When it is borne in mind that the electrolytic method 
of refining copper is carried on in various places under 
totally different circumstances, and that it is not to the 
advantage of manufacturers to make public the details 
of their processes for securing the most economical 
results, it is evident that any published data in this 
connection, especially when merely hypothetical, must 
be received with caution ; but the following figures, 
given by M. Fontaine, if not absolutely correct, have 
the advantage of being derived from actual practice :— 


Expenditure per ton of refined copper. 


Factories taken as * 7 l 
examples, 


/ Interest : | General | 
| Motive e,| Labour. | expendi-| Total. 
mn | ture. | 


power. 


Main- 
tenance 


| capital. 
Frs, | Frs. Fis. | Frs. Frs. | Frs. 

Hilarion Roux, | 

Marseilles ...... | 78.80 | 112.00; 18 | 72.00 | 108.0 | 388.8 
North German | | | 

Refinery, Ham- | | | 

DUO ua otece 64.65 39.50 12 | 40.0 40.0 | 196.0 
Elliott Metal Co., | | 

Birmingham... | 35.95 | 180.06 30 57.75 | 57.75 | 361.45 


“The cost of fuel in Birmingham,” says M. Fontaine 
“is much lower than we have taken as a basis, but 
taking it at 5s. per ton at the works, we find that the 
motive power still costs 125 francs per ton of copper. 
If we leave the other figures unaltered, we obtain a 
total of 306°45 francs, that is to say, a much greater ex- 
penditure than at the Hamburg works. The interest 
on the capital engaged represents a small proportion 
only of the cost price, whereas at Hamburg it con- 
stitutes the main expenditure.” 

When we take into consideration the large amount 
of what may be briefly described as dead capital, the 
cost of production would have to be low indeed to 
allow of anything like the high dividends pre- 
shadowed in the prospectus. of the various companies, 
especially when it is remembered that the process is a 
new one, in which a good deal may have to be learnt 
and paid for before even wire can be supplied com- 
mercially. 

Dr. Hopkinson is probably correct so far as his esti- 
mate of fuel is concerned ; but if the data given above 
represents the real expenditure entailed in electrolytic 
operations, then it looks as if his calculation of £5 per 
ton must be trebled. 

We will now turn to another phase of the Elmore 
scheme. 

Amongst the advantages claimed for this process 
is that “the electrical conductivity of the annealed 
copper has a conducting power of 45 per cent. above 
that of the best guaranteed commercial copper.” This 
statement has evidently been made upon the strength of 
the reportof Messrs. Clarke, Forde and Taylor, an extract 
from which appeared in the various prospectuses of the 
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Elmore Copper Company that have been placed before 
the public on different occasions, and to which we have 
already alluded. They state, “ your annealed copper has 
a conductivity of 4} per cent. above that of the best 
commercial copper.” Now, in the prospectus of 
Elmore’s Patent Copper Depositing Company, Limited, 
the conductivity of the copper was, if we rightly re- 
member, stated to be 102 per cent. ; it would, there- 
fore, appear that Messrs. Clarke, Forde and Taylor have 
based their calculations on commercial copper at 975 
per cent., which is, according to English manufacturers, 
a very fair basis. In France, however, the well-known 
firm of G. O. Mouchel, which owns perhaps the largest 
and oldest copper manufactory in France, has for some 
years paid special attention to the manufacture of 
copper wire for electrical purposes, and as far back as 
1885 it was commercially supplying copper wires with 
a guaranteed conductivity of 100 per cent. 

At the Inventions Exhibition, held in London 
in 1885, Messrs. Davis and Timmins, Limited, who 
were, and still are, the sole agents in England for 
Messrs. Mouchel, exhibited a large quantity of wire, 
guaranteeing the conductivity to be not less than 100 
per cent., and the firm has since that date been sup- 
plying large quantities of similar wire with the same 
guarantee. We have been assured by Messrs. Davis 
and Timmins that, although they only guarantee 100 
per cent., the bulk of the wire will be found consider- 
ably over this. At the official tests made at the Inter- 
national Exhibition of Antwerp in 1885, it was found 
that annealed commercial copper wire manufactured 
by G. O. Mouchel had a conductivity of 104:15 per 
cent., with an elongation of 40 to 60 per cent. From 
the above facts, it is evident that neither Messrs. 
Clarke, Forde and Taylor, nor the directors of the 
Elmore Company, were aware of what had been done 
in France as regards the conductivity of copper, and 
this appears all the more strange, as for the last five 
years Messrs. Davis and Timmins have been, as agents 
for G. O. Mouchel, constantly advertising. 

In the usual contracts for copper wire for electrical 
purposes, a minimum of 96 per cent. conductivity is 
stipulated, and so long as this is the case, it would 
rather appear that, from a manufacturer’s point of view, 
one would not feel inclined to pay a higher price for 
wire in order to ensure a higher conductivity ; this 
being so, the fact of Elmore copper being stated as of 
a higher conductivity than the ordinary English wire 
would not necessarily command for it any advance in 
price over the present commercial copper. 

Now the Elmore process for the manufacture of 
copper wire is, commercially speaking, untried, and 
it may be often noticed that what is originally claimed 
in prospectuses of companies put before the public, 
do not afterwards, in commercial practice, work out 
quite so well. On the other hand, at Mons. G. O. 
Mouchel’s factory the manufacture of copper wire has 
been carried on commercially for some years on a very 
large scale. Therefore one can hardly admit the great 
advantages in high conductivity copper wire in which 
one would be led (or, rather, misled) to believe by the 
Elmore prospectus. 


‘on the merits of the case per se. 


THE LANE-FOX PATENTS. 


WE hear from several quarters that Mr. Lane-Fox and 
his associates are contemplating taking action against 
a number of people with regard to their using their 
dynamos, accumulators, and incandescent lamps in 
conjunction with each other. Also, that many of the 
persons who have been notified have been innocent 
purchasers of plant which they have installed for their 
own use, and who question the policy of individually 
contesting this action, seeing that the terms under 
which they may now compromise appear comparatively 
reasonable. We think, however, that the mere fact of 
licenses having been applied for and granted to the 
uninstructed public, is no evidence of the justice of 
the patentee’s claims, and it would be far better to. test 
the issue with those who are fully acquainted with the 
subject, and who would be able to defend themselves 
We are credibly 
informed that the licenses which have been granted to 
the Brush Company, for instance, were so granted in 
consequence of that company, when they relinquished 
the Lane-Fox patents, having retained the right of 
working under them, and they can in no way be 
construed as a recognition by the Brush Company of 
the pretensions put forth by Mr. Lane-Fox. 

We also hear that Mr. Lane-Fox does not limit his 
claim to the use of a dynamo accumulator, and lamps 
running in parallel together with a practically constant 
potential, but likewise claims the use of a battery if 
charged separately and then discharged; and if a 
battery be charged from a dynamo, and then discharged, 
and the battery is employed for running two or more 
lamps at the same time, he considers that an infringe- 
ment of his patents. If this be so, to our mind it 
is a perfect absurdity,—he might as well apply for a 
patent for the discharging of batteries for lighting 
purposes. 

But apart from all this, we would call on the light- 
ing public, who are, or may be, threatened, to ask Mr. 
Lane-Fox on what grounds he can pretend to the rights 
he claims, for we have evidence that incandescent 
lamps in the form of platimum wires or strips were 
operated from batteries as far back as 1859, by Prof. 
Moses G. Farmer, in Salem, Mass., and believe that the 
house can be shown to-day (or, at any rate, it was a 
few years since), with the wires remaining in it where 
these experiments were made and demonstrated, and 
pamphlets were published with accounts of this matter 
before the date of Mr. Lane-Fox’s patent. Also, at the 
Paris Exhibition of 1877, the Planté battery was ex- 
hibited by Messrs. Breguet, and there one might have 
seen the combination of a hand Gramme machine charg- 
ing a Planté accumulator, and discharging its current 
through incandescent platinum wires. We think there 
will be no difficulty in proving, from several sources, 
that that combination was publicly in operation at that 
exhibition, as well as M. Gaston Planté’s laboratory, 
and at the show rooms of Messrs. Breguet, in Paris. 
We would therefore advise the public to hesitate before 
even paying a small acknowledgment of the patents 
to the Lane-Fox Association in order to save them- 
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selves trouble. And we would more strongly advise 
Mr. Lane-F'ox and his friends not to commence their 
attack on. the innocent customer for electrical plant, 
but to test their position with foemen worthy of their 
steel either in the courts, or, still better, by discussion 
among a certain number of men who could, at a much 
less cost, show that the claim for the discharge of a 
secondary battery through electrical incandescent 
Jamps in paralJel is preposterous and absurd. 


PERHAPS no epoch in the history of 
metallurgy has been so marked as that 
comprised within the last few years. 
That period has witnessed the development of the pro- 
cesses for producing aluminium and theconsequent great 
reduction in the price of that metal. This price, how- 
ever, requires to be brought down to a still lower level 
before the manifold uses to which the material can 
be put become capable of great extension. Simul- 
taneously with the reduction in price of aluminium 
has followed an increase in the price of platinum, a 
metal which to the chemist and electrician is invalu- 
able. This increase in price has been such as to 
augment the value of the metal by three times what it 
was only a few years ago. How important a factor this 
is may be recognised by the fact that the cost of the 
platinum leading-in wire of an incandescent lamp is 
the largest single item involved in the cost of manu- 
facture. How far workable platinum ores are distri- 
buted over the globe appears yet to be very imperfectly 
known, but a recent discovery at Colac, Australia, 
appears to show that there is hope that a fairly 
abundant supply of the metal may yet be forthcoming. 
It is stated in the Ballarat Courier that samples of the 
ore taken from the Otunz Ranges give a return of 
1,120 oz. per ton, and that great excitement reigns in 
the district. Certain doubts have been cast upon the 
genuineness of the discovery, but it is to be hoped that 
there is something more than a grain of truth in the 
announcement. 


| ‘The Supply of Rare 
:Metals.27 


NOBODY seems to have taken much 
notice of the announcement made 
three weeks ago, that Messrs. Swan, 
Sonnenschein were to publish for the first time on the 
4th October, a new penny weekly paper entitled Hlec- 
tricity, the editor of which isto be Dr. Julius Maier. 
The new paper has not yet appeared, and on enquiry of 
the publishers it was ascertained that the journal would 
be born on the 15th November. There is, however, 
already a possessor of the title, for on Saturday, March 
29th last, Hlectricity,a weekly newspaper and technical 
journal first saw the light of day. The publishers were 
Messrs. Hampton, Judd & Cv., of 14, Duke Street, 
Adelphi, W.C. The second number appeared on April 
Oth, but after a fortnight’s existence it fell into a 
‘decline and died. It had, however, been intended to 
resuscitate the deceased as a penny monthly paper, but 
the process of cremation had entirely destroyed its 
vitality and it has never, as far as we can ascertain, 
again seen daylight. Nevertheless, the fact of the 
previous existence of Electricity does not appear to 
have been known by the promoters of the new journal 
until quite recently, and this is the reason for the 
‘delay in its publication. We believe the question of 
‘copyright is now agitating the minds of the owners of 
the old and the publishers of the new Hlectricity. 


Welcome Little 
Stranger. 


A SHORT time ago a monthly con- 
temporary came out with a grand 
- flourish of trumpets announcing that 
in consequence of the progress taking place in 
electrical applications, it would in future devote 
a portion of its valuable space to electrical matters. 
For a short time volts and ampéres were thick 
in the air, while Mr. R. E. Crompton received 
polite attentions in the way of portraiture and 
otherwise. This was, however, too good to last. 
Whether it be that our contemporary has become 
frightened over electrical nomenclature, or whether it 
has exhausted its knowledge of the subject we of course 
do not know, but the peculiar fact remains that, while 
in one month’s issue there was no electrical matter, a 
spasmodic attempt at revival in the current number 
has only resulted in a brief notice of Bristol’s mining 
lamp, which is now a matter of ancient history. 


An Electrical 
Collapse. 


THE explosion which took place 
on board Earl Poulett’s steam yacht 
is by no means an isolated case, 
and our readers will recollect the explosion on one of 
the Barking Road cars, which shattered all the windows 
into fragments. Fortunately no one has ever been 
injured by such accidents, and we are inclined to think 
that, as a rule, the force of these explosions is not 
sufficiently great to do more than split the receptacles, 
although the noise accompanying the action is loud 
enough to affect even the strongest nerves. These explo- 
sions never occur when the cells are open at the top 
and used in a well-ventilated place. The batteries were 
actually on the yacht’s deck, where there should be 
plenty of air to carry off any hydrogen gas developed 
by over-charging ; but the boxes were provided with 
lids having only a small vent hole, thus preventing a 
ready escape of gas, which might have been just suffici- 
ently mixed with atmospheric air to produce disastrous 
effects when Lord Poulett struck a wax match and acci- 
dentally ignited some of the escaping vapour, which 
speedily communicated heat to all the neighbouring 
cells, and probably exploded the whole series simul- 
taneously. This incident caused much alarm; a 
daily paper states that “electricians could in no way 
account for it, as it had hitherto been thought that under 
no circumstances could gas be generated.” Mr. Recken- 
zaun tells us that he experienced explosions with 
covered cells, having vent holes, as early as 1882, also 
at different periods since then, but that neither he nor 
any one else had been seriously hurt, and that a suffi- 
cient supply of air, cells completely sealed, or quite 
open at the top, will be an efficient safeguard against 
mishaps of this description. Overcharging of storage 
batteries must evolve hydrogen, which, if accumulated 
in a close atmosphere, will produce one of the most ex- 
plosive compounds when ignited. We give amongst 
our “ Notes” the description of this little mishap as 
the Daily Telegraph has it, but the reference to Karl 
Poulett’s electricians is utterly absurd. His technical 
adviser knows perfectly well that under certain condi- 
tions such mishaps as the one under notice may occur, 
and the remarks of our gaseous contemporary are there: 
fore quite uncalled for. It is more than probable that 
as the incident occurred some two months ago the 
memory of the narrator of this pretty story is at fault, 
but nevertheless we may point a moral to adorn the 
tale: never allow these gases to accumulate, and don’t 
search for free hydrogen with a lighted match. 


Storage Battery 
Explosions. 
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THE FALL OF POTENTIAL AT THE CATHODE 
IN GEISSLER’S TUBES. 


Ir has been observed by E. Warburg that whilst in a 
Geissler tube filled with slightly moist nitrogen the 
difference of potential between the cathode and a point 
in the extreme visible limit of the negative glow re- 
mained constant, yet when the nitrogen is quite dry a 
considerable increase of fall takes place as the current 
passes [vide Gilbert’s “Amnalen der Physik und 
Chemie,” series [2] Vol. XXI., page 545]. 

This observation has recently been under investiga- 
tion again, and Warburg now attributes the phenomena 
to the presence of minute quantities of oxygen in the 
nitrogen, and shows in a paper in Gilbert’s “ Annalen,” 
&c., series [2], Vol. XL., page 1, how these traces of 
oxygen may be removed. Sodium had previously been 
used for this purpose, but a difficulty was experienced 
in obtaining this metal in a state of sufficient purity. 

Warburg now liberates his sodium within the closed 
tube in a nascent state by electrolysis through the glass, 
a portion of the tube being immersed in half per cent. 
sodium amalgam connected with the negative pole of 
a battery and heated to 300° C., the cathode of the tube 
being connected with the positive pole. When the last 
trace of oxygen has been removed a deep yellow light 
appears in the part of the tube where the sodium is 
liberated. 

Nitrogen at 2:3 mm. pressure was freed from oxygen 
in 20 minutes with a current from three Bunsen cells 
connected with an induction coil capable of giving a 
2) mm. spark in air, and making 390 contacts per 
minute. The excess of sodium was afterwards distilled 
into a remote portion of the tube. From his experi- 
ments Warburg gets the following mean numbers for 
the fall of the cathode in volts :— 


Platinum cathode in nitrogen = 232 volts. 
” » 9 hydrogen ” 

Magnesium _,, » nitrogen 201 tess 

3, hydrogen = 168 _,, 


a2 3s 


Variations of a few per cent. still remain, but the author 
is of opinion that in perfectly pure gases the fall is in- 
dependent of the current strength and of the pressure, 
being determined only by the chemical nature of the 
gasand of the cathode, and by the physical condition 
of the latter. 


THE ACTION OF THE ELECTRIC ARC ON 
GASEOUS SUBSTANCES AND ITS EMPLOY- 
MENT FOR DEMONSTRATIONS. 


THE action of electricity upon various simple and com- 
pound gases has, as our readers well know, engaged the 
attention of physicists and chemists for many years. 
A few weeks ago we gave some account of an investi- 
gation into the behaviour of certain gases under the in- 
fluence of the silent discharge [vide this paper, Septem- 
ber 19th, 1890]. We have now to call attention to 
some recent work by a German scientist, namely, Herr 
B. Lepsius. 

Lepsius has been studying the action of the electric 
arc on certaiu gaseous substances. During the course 
of his work he has designed an exceedingly interesting 
apparatus, which can be successfully employed for 
demonstrating the volumetric composition of various 
gases. The law of combination of gaseous elements 
and compounds by volume, which was enunciated in 
1808 by Gay-Lussac, has not yet been subjected to as 
rigorous an examination as that which the laws of com- 
bination by weight have undergone. 

The laws of chemical combination, in so far as they 
concern the gaseous elements, may be summed up in the 
following statement: ‘The gaseous elements combine 
in the ratios of their combining volumes, or in ratios 
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which bear asimple relation to these.” By combining 
volume, is here meant the smallest volume of a gaseous 
element which combines with unit volume of some 
specified gaseous element taken as a standard. The 
laws of “ combining weights” have been amply veri- 
fied by accurate experiments ; but the laws of “com- 
bining volumes ” does not stand on so firm an experi- 
mental basis. 

It is evident, from what is stated in the preceding 
paragraph, that there is room, if not a demand, for 
improved methods and apparatus which shall be useful 
in studying the volumetric composition of gases. 

There is already existing a form of apparatus in- 
vented by Hofmann, by means of which much good 
work has been done, but there are certain objections to 
it ; for instance, it can deal only with small quantities 
of gas, and then the experiment takes a considerable 
time. : 

Lepsius’s new apparatus depends for its efficiency 
upon the action of the electric arc. The accompanying 
sketch gives a very fair view of it. The essential 
features may be thus described. 


A glass tube, A, 40 mm. in diameter and 300 mm. in 
length, is provided at its upper extremity with a glass 
stop-cock, and, 40 mm. below the stop-cock, with two 
lateral tubes, 15 mm. in length and 15 mm. in dia- 
meter ; it is closed below, but provided with a stop- 
cock, a, and an upright tube, 0, 10mm. in diameter, as 
shown in the figare, the whole being placed on a suit- 
able support. The lateral tubes serve for the in- 
troduction of the carbon poles, which are about 2 mm. 
in diameter (or larger if required), and enclosed in 
metal necks 12 mm. in length, which on the other side 
fit on the pin (2 mm. in diameter) of a copper rod 
(6 mm. in diameter), provided with a binding screw. 

The metal necks are made of iron or of brass—in the 
latter case they must be lacquered—and are slit down 
on one side. The copper rods are fitted tightly into the 
lateral tubes by means of India-rubber corks, and 
are of such a length that they overlap each other about 
10 mm., the corks being placed eccentrically in the 
tubes in such a manner that the rods can be brought 
into contact by slight pressure on one of the binding 
SCreWS. 
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A potential difference of 30 to 50 volts is sufficient 
to give the necessary arc, but itis better to employ, 
say 60 to 80 volts, and a rheostat; the heat of the 
arc can then be regulated, so that the glass apparatus 
and the India-rubber corks are not damaged. 

The gas is introduced in the usual way by first filling 
the apparatus with mercury. 

Those who have ever been called upon to lecture 
before the public or a number of students, and have 
wished to demonstrate in an intelligible way the 
‘volumetric composition of gases, have probably been 
much inconvenienced by the insufficiency of the com- 
monly known methods for this purpose. Lepsius’ new 
apparatus, which of course is not patented, but may be 
the common property of all students of science, will, 
as the advertisements say, “supply along felt want” 
in this direction, and, moreover, will prove of the 
greatest value in demonstrating the truth of certain 
hypotheses, and in placing the laws of combination by 
volume upon a sound experimental basis. 

The following examples will serve to illustrate the 
use of the apparatus :— 

Conversion of Carbonic Anhydride into Carbonic 
Ozxide——From 80 or 100 cc. of well dried carbonic 
anhydride is introduced into the apparatus, its volume 
measured under the atmospheric pressure, is marked 
on the tube, and the arc is ignited. Decomposition 
takes place with a brilliant light, and the volume im- 
mediately increases ; in about a minute decomposition 
is complete, and after a short time the temperature is 
sufficiently equalised to allow of the measurement of 
the carbonic oxide, the volume of which is found to be 
double that of the carbonic anhydride employed. 

Conversion of Oxygen into Carbonic Oxide.—About 
100 cc. of well dried oxygen is introduced into the 
apparatus, its volume is noted and the arc ignited ; the 
volume increases continuously, and in one or two 
minutes the oxygen is completely converted into double 
its volume of carbonic oxide. 

The volume relationship between oxygen, carbonic 
- oxide and carbonic anhydride can be conveniently and 
quickly demonstrated with a modified form of appa- 
ratus, a diagram of which is given in the original 
paper by Lepsius [vide “ Berichte der deutschen Che- 
mischen Gesellschaft, Vol. xxiii]. 

Conversion of Sulphurous Anhydride into Carbonic 
Oxide—About 80 cc. of dry sulphurous anhydride is 
introduced into the tube A, shown in the figure; the 
volume is measured under atmospheric pressure, and 
the arc is ignited ; the carbon burns with a beautiful 
blue light, the apparatus becoming filled with white 
fumes ; the volume of the gas increases, and reaches a 
maximum in about 30 or 40 seconds. On measuring 
the volume of carbon monoxide produced, it is found 
to be double that of the sulphurous anhydride em- 
ployed. | 

That acetylene contains its own volume of hydrogen 
can also be demonstrated by means of the apparatus 
shown in the diagram. 

This apparatus can be conveniently used for showing 
means of the electric are. For this purpose a flask, 15 
the formation of water-gas when decomposing steam by 
to 20 cm. in diameter, is provided with two lateral 
tubes, through which pass the carbon poles, arranged 
and adjusted as described above; the mouth of the 
flask is closed with a cork, through which pass two 
glass conducting tubes, one reaching almost to the 
carbon, the other just passing through the cork; the 
flask is inverted on a stand, and steam is passed in 
through the longer tube. ‘% 

As soon as the air is completely expelled, the escaping 
steam is led under an inverted cylinder full of cold 
water ; if now the arc be ignited, a rapid evolution of 
gas, consisting of equal volumes of hydrogen and car- 
bonic oxide, is observed. 

The same apparatus can be used for showing the for- 
mation of water gas from water. The flask, provided 
with a single delivery tube, is filled with water, placed 
. in an upright position, and a strong current passed ; the 
carbons become white hot, and a mixture of hydrogen 
and carbonic oxide is rapidly evolved.® 
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THE ELECTRIC LIGHTING OF MONACO. 


[FROM A CORRESPONDENT. | 


IN the beautiful but notorious sea-bathing and gambling 
town, Monte Carlo, a central station for the electric 
lighting of the town is in course of erection, and is to 
be shortly brought into play. The concession for this 
undertaking was granted in February last to the firm of 
Lombard-Gerin & Co., of Lyons, by the Government of 
the Duchy of Monaco, for the entire territory of the 
state. Thereupon the above firm founded a company 
for carrying out the concession under the style Société 
Monegasque d’Electricité, having its registered office at 
Monaco. This company, which was constituted with 
the co-operation and participation of the Société des 
Bains de Mer et du Cercle des Etrangers at Monaco, is 
erecting and otherwise carrying out the above-named 
electrical works. 

The concession for this undertaking was granted on 
very favourable conditions. For the edification of other 
projectors, I will recapitulate the more important stipu- 
lations. 

Article 2 of the concession secures to the company 
the exclusive right to utilise the public domains of 
Monaco for laying down leads, underground or aerial, 
for the distribution of electric currents, whether for 
lighting or for the transmission of power. 

This exclusive right, however, does not interfere 
with the existing rights of the Société des Bains de 
Mer, which had previously obtained a concession for 
laying electric leads for lighting the buildings which 
are at present its property. 

Article 4 fixes the duration of the concession at 50 
years, but after the expiry of 25 years the Government 
may cause the concessionaries to adopt any new means 
for the more rational distribution of the electric cur- 
rent if they have been found satisfactory in practice. 

Article 6 provides for the reversion of the entire con- 
ductive network to the town of Monaco after the expiry 
of the concession. The buildings and the internal 
plant of the central station remain the property of the 
company ; but the town has the right to purchase them 
at a price to be judicially determined. 

Article 7 gives the concessionaries the right to use 
the Zipernowsky-Déri-Blathy system of distributing 
the current by means of alternating current trans- 
formers. The primary tension must not exceed 3,000 
volts, and 120 volts is fixed as the limit for the secondary 

Article 12 prohibits the use of the earth for the re- 
turn current. The underground cables must have a 
single or, if needful, a double lead coating, unless 
they are laid in wooden boxes or earthen pipes, pro- 
tected with metal sheathing. The joints for connec- 
tion and distribution must be fixed in cast iron boxes 
carefully insulated. 

Article 16 binds the projectors to supply current to 
every subscriber within the line of the streets tra- 
versed by the leads. To subscribers beyond such 
streets, current can be supplied only on condition that 
they undertake the entire cost of the connection from 
the nearest point of the conductive network. 

Article 17 binds the company in all cases to lay at 
their own cost the primary conductor for the electric 
lighting of the ducal palace and the palace of the 
Governor, and to supply the necessary transformers. 
The expense of the secondary conductors and the in- 
ternal fittings in these buildings fall upon the govern- 
ment... In return for the grant of the concession, the 
projectors are required to supply yearly, without 
charge, sufficient current for 50,000 10-candle glow- 
lamp hours of burning, whilst the Government is to pay 
for any current in excess of this quantity at the figure 
required from the most favoured consumer. 

Article 18. The Government places the ground neces- 
sary for the erection of the works at the disposal of 
the projectors gratuitously for the total duration of the 
concession. 

The work is already in full progress. Two alter- 
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nating current machines of the Zipernowsky type A, 
(each of 80,000 watts), together with the necessary ex- 
citers and transformers, are already set up, and a third 
machine will shortly be added. 

The entire materials for this central station (both 
the motors and the electrical machines and apparatus) 
are being supplied by the firm Schneider & Co., of 
Creusot. ; 


PASCHEN’S RESEARCHES ON POLARISED 
MERCURY. 


STUDENTS of electricity are familiar with the common 
laboratory experiment of putting a drop of mercury in 
some dilute sulphuric acid which contains a trace of 
chromic acid, and then so fixing the end of a piece of 
bright iron wire that it dips in the acid, and at the 
same time just touches the edge of the mercury ; under 
these circumstances, the wire commences a series of 
regular vibrations which may Jast for hours. 

The usual explanation of these interesting pheno- 
mena is as follows: An iron mercury couple is 
formed when the piece of wire first touches the 
edges of the globule of mercury; the effect of this 
is that the surface of the mercury becomes pola- 
rised by a thin layer of hydrogen gas, the surface 
tension of the mercury is consequently increased, the 
globule becomes more convex, and contact with the 
iron is for the moment broken. The chromic acid now 
comes into play, the mercury is depolarised, and the 
original ‘“flattened-globular” form is restored; the 
couple is thus formed again, and the same phenomena 
are repeated and a vibratory movement ensues. 

The above experiment, owing to its remarkable 
character, attracted the attention of the leading electri- 
cians of the day when it was first discovered, but its 
true significance was scarcely appreciated until Lipp- 
mann began to work upon it. Lippmann, during the 
course of his investigation, was led to some experi- 
mental results which have demonstrated a marked 
relation between electrical and capillary phenomena. 

One of the most important results accruing from 
Lippmann’s work on those phenomena was the con- 
struction of his capillary electrometer. Few readers of 
this paper probably require to be enlightened upon the 
subject of Lippmann’s capillary electrometer, and 
détailed description of it may be read in any good text- 
book. It can estimate very small electromotive forces, 
and as its electrical capacity is very small, it can show 
rapid changes of potential. It is not generally recom- 
mended for greater electromotive forces than 0°6 of a 
Daniell. 

A short time ago F. Paschen published a paper in 
“Gilbert's Annalen der Physik und Chemie” (vide 
Series [2], Vol. XXXIX., page 43), in which he dis- 
cussed the variations which take-place in the surface 
tension of polarised mercury in different electrolytes. 
In the course of the researches described in this paper 
Paschen states that he found Lippmann’s capillary 
electrometer, whilst yielding excellentresults for electro- 
motive forces of less than 0°9 volt, was quite untrust- 
worthy for values above this limit, on account of the 
polarisation caused by the liberation of hydrogen gas 
at the meniscus. 

Since Lippmann’s electrometer is thus found unre- 
liable, Paschen employed a simple apparatus which, 
though not so delicate, can be used for large electro- 
motive forces. It consists essentially as follows :—An 
open [)-tube is taken, having one limb about 24 mm. in 
diameter, whilst the other is somewhat shorter, and only 
3mm. in diameter. The tube is so far filled with 
mercury that the meniscus reaches the top of the 
narrow limb. The whole is immersed upright in a 
beaker containing dilute sulphuric acid and a layer of 
mercury, so that the meniscus in the shorter limb 
alone is below the surface of the liquid. Connection 
is made with the meniscus through the wide limb. 

By means of this instrument Paschen investigated 


the change of surface-tension of mercury occasioned 
by polarisation in solutions of sulphuric acid, hydro- 
chloric acid, sodium hydroxide, and various salts. He 
found that all changes of surface tension take place 


- between the limits of + 0:1 and — 2 Daniell, and in the 


original paper curves are given which show that up to 
the maximum it is the anion that exerts the decisive 
influence, whilst beyond the maximum it is the cathion. 


The position of the two characteristic points of the ~ 


curves, the maximum and the point where the electro- 
lysis becomes evident, would appear to depend greatly 
on the concentration of the electrolytes. 

In Lippmann’s electrometer, and in Paschen’s instru- 
ment also, the polarisation seems to be entirely at the 
meniscus and not at the large anodic surface. When 
the polarisation attains a constant value the surface- 
tension also becomes constant. 

Temperature influences the results slightly, but not 
to such an extent as to interfere with the accurate work- 
ing of the instrument under ordinary conditions. 

Since these results were published Paschen has been 
continuing his researches upon the surface-tension of 
polarised mercury, specially considéring the effect of 
concentrating the electrolytic solution and seeking to 
test Pellat’s relation between the maximum of surface 
tension and the point where electrolysis begins. . 

An account of these experiments may be read in 
Gilbert’s “ Annalen der Physic und Chemie,” series [2], 
vol, XL., p. 36. 

For sulphuric and hydrochloric acids Paschen found 
that the maximum increases with increasing concentra- 


tion, whilst the electromotive force for incipient elec- — 


trolysis diminishes. It thus happens that for a definite 
mean concentration the two values become equal, so 
that it is only for this concentration that Pellat’s rela- 
tion holds good. 

The fall beyond the maximum depends on the rela- 
tive values of the electromotive force for maximum 
surface tension and for electrolysis. There is little or 
no fall for strong solution of hydrochloric and sulphuric 


acid, when the electromotive for electrolysis is far below ~ 


the maximum. 

Other electrolytes investigated by Paschen were solu- 
tions of nitric acid, ferrous sulphate, potassium 
hydroxide, potassium iodide and mercuric cyanide. 
Nitric acid and ferrous sulphate behave very similarly 
to hydrochloric acid. 

The point for electrolysis is affected by the nature of 
the solvent. A strong solution of potassium cyanide 
behaves abnormally, giving a deflection of the meniscus 
in a direction opposite to that when other electrolytes 
are employed. 

Experiments have also been carried on by Paschen 
with the so-called Wood’s metal used instead of mer- 
cury, but the results have been identical in character. 


NEWSPAPER OFFICE ELECTRIC LIGHTING. 


THE electric light installation for the new offices of the 
Bolton Evening News has just been completed by 
Messrs. Ernest Scott & Co., Close Works, Newcastle-on- 
Tyne, electrical and general engineers. 

The installation is said to be one of the most complete, 
if not the most complete, in Lancashire, and lights the 
entire premises. The arrangement of lamps is as 


follows :— 
Basement ... . 46 lamps of 16 candle-power 
Ground Floor... 58 “i, 9 
First Floor scan 4) 5 ” 
Offices eae aoe 45 : oT] ” 


Entrance ... es I: 55 2200 a 
Manager’s Office ... 1 LO Ro 5 


The whole of the lights throughout the building, 
with the exception of the offices, are pendants, and 
each lamp is fitted with a switch, secured to the 
pendant, so that every lamp in the installation can be 
switched on or off in the same way as gas. 


a eo a) 
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There are two dynamos to drive the installation of 
Messrs. Ernest Scott & Co.’s standard “Tyne” type. 
Each machine is constructed to give an output of from 
90 to 100 ampéres at an electromotive force of 105 
volts, the speed of each machine being 900 revolutions 
per minute. 

As gas engives are used as the motive power for 
driving this installation, each dynamo has been fitted 
with a very heavy turned flywheel, supported on an 
outer bearing, and it has been found that the lights are 
’ perfectly steady, which is a result not very often ob- 
tained with gas engines unless special precautions are 
taken. 

The carrent from these dynamos is taken to a main 
switchboard of a very handsome and massive descrip- 
tion. The switchboard consists of an enamelled slate 
slab, about 5 feet long by 4 feet wide, and is fitted with 
two of Messrs. Ernest Scott & Co.’s improved coupling 
switches for connecting the two dynamos in parallel. 
Four double main switches, with fusible cut-outs on 
both positive and negative poles, are also mounted on 
the main switchboard. These switches are used to con- 
trol the four departments, 7.¢., basement, ground floor, 
first floor, and office. 

Measuring instruments are also mounted upon the 
main switchboard, and by simply pressing the key, the 
pressure and quantity of current can be instantly 
measured. The enamelled slate base is mounted in a 
deep oak frame. 

The office fittings are extremely handsome, and con- 
sist of five polished brass pedestals for the counters, 
eight polished brass brackets for the desks, one pen- 
dant with cut glass globe for the main entrance, con- 
taining a 200 C.P. lamp, and a pendant containing one 
100-C.P. lamp for the manager’s office. 

This installation has now been running for some 
time without a hitch of any kind, and has given every 
satisfaction. 

Messrs. Bradshaw and Gass, of Bolton, are the archi- 
tects for the new buildings, and have throughout super- 
intended the electric lighting arrangements, and much 
credit is due to them for the care and attention they 
have bestowed upon this matter. 


INFLUENCE OF ELECTRIC TENSION ON 
THE INSULATION OF CABLES.* 


By A. PALAZ. 


THE importance of a good insulation of electric leads 
grows continually greater, éspecially since the use of 
high tension currents becomes more and more general, 
the rather because the insulation decreases in proportion 
as the tension of the current increases. This fact was 
first mentioned by Herr Uppenborn. 

The exact determination of the variations of the 
insulation with the tension of the current presents the 
greater interest as it enables us to determine if a cable 
has a tendency to modify the nature of its insulating 
material in consequence of the prolonged passage of a 
high-tension current. 

La Lumiere Electrique has recently summed up the 
measurements of Herr Fordenreuther relative to the 
determination of the insulation of electric conductors, 
in the course of which this physicist has incidentally 
touched upon the question which forms the subject of 
the present memoir. But this question has quite 
recently been studied in athorough manner by Herr 
C. Heim, of Hanover, who has published his results in 
the last numbers of the Hlectrotechnische Zeitschrift. 

The measurements of Herr Heim have reference to 
two cables coated with lead and insulated with jute 
saturated with resin or a mixture of different waxes, as 
also upon a core insulated with gutta percha. They 
have been effected by the aid of the ordinary method 


* La Lwmiére Electrique. 


which consists in measuring the leakage by means 
of a very sensitive Thomson’s galvanometer. 


Core insulated with gutta percha. 


Duration of Number of 
electrification meusure- Ratio of potentials in volts, 
iu minutes. ments. 
#60 aoe 
ih 1 4-8 per cent. 
2 : 54 nf 
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1 3 LO'6 ) s, 2-4 per cent. 
2 “3 10:9 25 55 OER 
1 4 85 1:0 
2 ar ii Met 
1 5 68 ze 
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1 6 66, 
2 a 81 s 
1 7 Gh sales 
2 Be O°2) es 
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1 Mean 6°6 pec cent. 2:0 per cent. 
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Cable coated with Lead, No. I. 
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Cable coated with Lead, No. il. 


Ratio otf potentials in volts. 
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The Thomson’s galvanometer carefully insulated was 
fitted with four shunts of ith, oath, giath, o09 gth of 
that of the bobbins of the galvanometer. The resist- 
ance boxes forming the shunts were also insulated with 
great care. The experimental battery consisted of 330 
small Callaud elements to which there could be further 
joined 60 accumulators, giving a total electromotive 
force of 460—470 volts. These elements had during all 
the course of the measurements a very constant elec- 
tromotive force scarcely varying from 1:06 to 1:02 volts 
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in the lapse of three months. They were also arranged 
in groups of 10 so that the difference of potential em- 
ployed in the measurements could be varied at will. 


It is known that temperature exerts a great influence 
It was, there- | 


on the insulating power of a dielectric. 
fore, necessary to effect the measurements as far as 
possible at a constant temperature, the more so as they 
require a long time in consequence of the necessity of 
completely discharging the cable before each obser- 
vation. 

Herr Heim has taken every precaution to satisfy 
these conditions, either by plunging the cables into 
water or by surrounding them with a coating which is 
a poor conductor of heat. 

In order to diminish the. residue in the cables, the 
measurements have been effected in general with a 
time of charging of only one or two minutes. But the 
duration of the electrification has a very sensible in- 
fluence upon the insulation ; the insulation after a pro- 
longed electrification is the element which it is important 
to know in cables with a continuous current. Thus 
Herr Heim in all his series of observations effected 
each measurement with an electrification lasting 15 
minutes. 

It must be noted that in every measurement a 
beginning has been made with low potentials which 
have then been gradually increased. 

The measurements of Herr Heim have given a con- 
clusive result, which appears clearly from the table 
No. I. 


TABLE II. 


Insulation in megohmes, 


mies 
Nature of Cable. potent Time of electrification in minutes. 
in volts. 
iL 2 8) 5 10 15 
Gutta-peicha 53 7,500] 8,495] 9,020) 9,536 10,100} 10,540 


ae Se 213 | 7,200] .8,250| 8,740] 9,370! 9,950] 10,480 
ey Se 470 | 7,050] 7,960] 8,420] 9,015| 9,570) 10,000 

Leaded, No.1} 21 | 2,290] 2.870] 3,530] 4,495] 6,480] 8,215 
i A 213 | 2,185] 2,730] 3,250] 4,280] 6,290] 7,955 

ree 2 470 | 2,180) 2,720] 3,210] 4,190] 6,090] 7,670 

Leaded, No.2| 53 | 14,750] 20,200] 24,456] 29,800] 40,500| 47,700 
3) 33 2138 


13,500} 19,200} 238,200} 29,200) 38,100) 43,950 
2 


a 


That is, that the insulation of the cables diminishes with 
the potential of the current by which they are traversed. 

We do not give the values deduced from each 
measurement for the insulation of the core of the copper 
insulated with gutta-percha and of the two leaded 
cables ; we shall limit ourselves to sum up the values 
in percentages of the decrease of insulation for the 
different increases of potential. 


é 


TABLE III. 


Decrease of insulation per cent. 


Ratio of 
Cable, potential in 
volts. 


Duration of electrification in minutes. 


1 2 3 5 1) 15 


Gutta-percha | 53 : 470 6094/6384) 66) [bide |=-6:3 4) 51 
a on 53 : 213 4-0 2:9 31 17 L:54-)- 016 
Leaded No.1 | 21: 470 A 8 Die Meo 68 | 60 | 66 
5 i 21 : 213 4:6 4.9 79 48 29 | 32 
Leaded No. 2 53 : 213 85 50 a1 2:0 59 | 7:9 


Of the values given in Table I., we see that the 
decrease of insulation for the greatest variation of 
potential (50 volts to 460 volts) is about 7 per cent. for 
the core insulated with gutta-percha, 6°5 per cent. for 
cable No. 1, and 8 to 4 per cent. for cable No. 2. 

The results obtained by Herr Heim on the influence 
of the duration of electrification upon the insulation of 
the cables are summed up in Tables II. and III. The 
latter gives in percentages the decrease of insulation 
along with the increase of the potential). 

These values show that the variations of insulation 


with potential are the same for short as for long dura- 
tions. This conclusion shows that in this kind of 
measurement it is useless to employ considerable dura- 
tions of charge. 


TABLE IV. 
/ < Duration in minutes. 
Difference 
Observer. of potential 5 
in volts. 1 2 3 5 AGoos) 15 
Frelich ... ? 1:00 | 1:12 | 1:15 | 1:24 | 1:38 | 1:37 
Heim: 233.0 ee. 53 1:00 1:13 E2Gs 1537, 1°35 | 1°40 
eA sb ee 213 1°00 | 1°14] 1°21.) 1:30 | 1°38 | 1°46 
oh Revita eels 470 1:00 | 1°13 1:19 1:28 | 1°36 | 1°42 


If we take as a unit the insulation of gutta-percha 
after a minute of electrification, the values of the insu- 
lation after 1, 3,5, 10,15 minutes are given in Table ' 
IV.; the first line refers to the values given by Herr 
Froelich in his treatise on electricity. Lastly, the 
values corresponding to the two leaded cables studied 
by Herr Heim are summed up in Table V. 


TABLE V. 
Duration in minutes. 
Leaded Potential 
cables. in volts. 
1 2 3 5 10. ., 15 

No. 1 21 1:00 1°25 1°54 | 1°96 2°83 3°59 

‘5 213 1:00 1°25 1°40 1:96 2°88 3°64 

nA 470 1:00 1°25 1°47 1:92 2°80 3°52 
No. 2 51 1:00..| 1°37 1°66 2°02 2°74 3°24 

3 213 1:00 1°42 1°72 2°16 2°82 3°26 


All these results have been obtained at a temperature 
approximately constant. It remains for us to study 
the influence of temperature upon insulation, an in- 
fluence which is considerable, but which is accurately 
known only for gutta-percha. Its determination will 
be interesting for leaded cables insulated with a com- 
pound of resins and paraffins. 


TABLE VI. 
Potential in volts. 
Time. 
Dive 20 102 400 Temperature. 

h. m. 

38 15 6°16 ose 

3 36 > * 3°72 2, ; 

4 23 552 6°53 eas nae 17°2° 

4 AT cae ane Fe 2°72 :; 
5 46 Se 6°68 : eae 

3 52 17:0 Ae se aa 

4 28 aaeee 8.00 an asi d 17°2° 
5 34 ‘17-2 mi AE tH 

5 50 5a ate 466 
10 42 cer 0°75 os 
11 $35 ae 0:55 
12 35 101 580 Gia 

pie lees} a aot 0:50 Heat engine 

4 10 0:82 Ac men 

4 41 BE mes 0°67 

5 12 vs 1:02 oe 


We may also mention the measurements which Herr 
Heim has made on the insulation of the field magnets 
of a Schuckert machine in derivation. These measure- 
ments have been made both in cold and in heat after 
having passed a current of 2 ampéres per square milli- 
metre into the magnets for six hours. The results in 
megohms are summarised in Table VI., which shows a 
decided decrease of insulation with the increase of 
potential, and, besides, how much the insulation 
measured in heat differs from that which is measured 
upon the machine in the cold. 

These results prove that the measurement of the insu- 
lation of a machine should be made when the latter is 
hot, and with a difference of potential the same as that 
at which the machine works. 

The values in megohms of the insulation with refer- 
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ence to the earth of two circuits placed along the sides 
of a hall are shown in Table VII. The circuit, A, was 
composed of a copper cable of 19 strands of 1:2 milli- 
metre surrounded first: with an incombustible ribbon, 


then with a ribbon saturated with gutta-percha, and. 


then with cotton steeped in tar. This cable was 
150 metres in length ; it was fixed upon small shelves 
by means of ordinary hooks. The circuit, B, was com- 
mon bell wire of 0°9 mm. insulated with cotton soaked 


in paraffin. It was fixed to the plastered walls by 
means of common hooks. 
TABLE VII. 
Potential Insulation in megohms, 
Se iia 
Lirenit A. | Circuit B. 
2 0°63 O24 
20 0°58 0 091 
2 0°61 0°117 
120 0°50 0:085 
3 0°75 O-111 
20 0:57 0:100 
2 0°60 0119 


The results of Table VII. show that in a lighting 
installation where the difference of potential is 100 
volts a battery of few elements may serve to verify the 
insulation of the cables. 

Herr Heim concludes his work by submitting the 
measurements of Fordenreuther to a very thorough 
criticism. He shows in particular that Fordenreuther 
has not taken temperature into consideration, and that 
certain series of measurements which lasted longer than 
one day are discussed without taking this factor into 
account, 


PROMISING ELECTRICAL PROGRESS. 


THE Shakesperian adage about the tide in the affairs of 
men which taken at the flood leads on to fortune way, 
perhaps, never more strikingly illustrated than in the 
case of some of the electrical enterprises of the present 
day. Amongst the foremost of these is entitled to be 
placed the firm referred to in the notice boards con- 
spicuously placed on many buildings in the metropolis, 
stating that the electric lighting is by Rashleigh Phipps 
and Dawson. The concern was commenced only three 
years since in a very modest way in premises in Gray’s 
Inn Road, which had the appearance of having been 
originally put up as stables, but with alteration, 
made to do duty as workshops. This happened to be 
just the time when a large demand was springing up 
for electric lighting, and by laying themselves out to 
meet the prevailing tastes, the new firm soon found 
their prodactions in such request, that they were com- 
pelled to take large works and show rooms in a much 
better, if more highly rented, locality. At No. 53, Berners 


Street, they have now what we believe is the most ex- - 


tensive manufactory in this country devoted exclusively 
to the production of fittings for the electric light, 
though undoubtedly there are larger establishments in 
which the making of these goods has become an im- 
portant branch. In Messrs. Rashleigh Phipps and 
Dawson’s show rooms at Berners Street a very fine dis- 
play is made of fittings to suit every requirement, 
every one of which is connected up, so that the effect 
when lighted can be shown in a moment. The origi- 
nality of many of the designs may perhaps be partly 
explained by the fact that they have been thought out 
from the standpoint of the electrician, and are thus free 
from the mannerisms sometimes observable in the work 
of men who have been a lifetime engaged in designing 
fittings for gas. By means of a staff of artists and de- 
signers, special patterns, when required, are produced 
to harmonise with any particular style of decoration or 
furniture. 

The firm has just issued a catalogue of electric light 


fittings, handsomely printed in colours, giving a goo 
idea of the style and appearance of a considerable 
number of these articles. It is, however, pointed ont 
in the preface that it has not been thought advisable 
to include in the book some of the best and most 
elaborate patterns. The publication, indeed, seems in- 
tended more as an invitation to those interested to visit 
the show rooms, where illustrations will be found in 
sufficient variety of style to meet every taste and require- 
ment. A matter to which considerable attention is 
given is that of lamp shades, the prevailing material 
employed for these being silk. A very pretty and 
striking lamp shade isafforded by mother-o’-pearl 
shells, the effect of which may be seen in a newly- 
opened bookseller’s shop at the corner of Berwick 
Street and Oxford Street, where the lamps have been 
fitted with such shades. 

The manufacture of fittings has developed so rapidly, 
that the present workshops in Berners Street are already 
found to be too small, and additional room is being 
made, by excavating below the premises, for sixty 
additional lathes and an extra engine. 

The making of fittings is, however, only a subordi- 
nate part of the business of the firm, which embraces 
the supply of every requisite for the electric light, and 
the carrying out of all the needful work involved in its 
installation. As a matter of history, it may be men- 
tioned that six years ago, or more, Mr. Rashleigh Phipps 
fitted up what was almost the first domestic installation 
in London using a gas engine and accumulators. This, 
we understand, has been running almost without a 
day’s cessation up to the present moment. The first 
year or two we were supplied with figures, which we 
published at the time, showing the cost of maintenance 
of this interesting experimental installation. Since 
that time some of the most important work in the 
metropolis has been put into the hands of this firm, 
such, for instance, as the lighting of the Garrick 
Theatre with about 1,000 lights, said to be the most 
artistically-lighted theatre in London ; the new Tivoli 
Theatre and Restaurant, which are also beautifully 
lighted, the fittings for which were designed and manu- 
factured within two weeks from the date of order ; and, 
more recently, the Standard Music Hall, where between 
300 and 400 lights have been put in. Amongst large 
installations of a more private though not less im- 
portant nature which have been carried out by the firm 
may be mentioned the new mansion of Mr. Robert 
Harrison, Shiplake Court (300 lights with duplicate 
plant); Mr. Warren De la Rue’s house, Newmarket 
(200 lights with steam plant and accumulators) ; and 
Messrs. Marshall and Snelgrove’s, Oxford Street (com- 
plete plant). The firm have compiled and published a 
list of recent installations, consisting of no less than 74 
private houses and 20 houses in which complete plant 
with accumulators has been installed. 

The firm pride themselves on their promptness. The 
Architectural Association gave a conversazione on the 
evening of the 3rd inst., at the Westminster Town Hall, 
on which occasion the whole of the rooms were 
brilliantly lighted, the lamps and shades assuming 
many different forms and colours, some of them exceed- 
ingly artistic. The lighting was carried out by Messrs. 
Rashleigh Phipps and Dawson, the current being. sup- 
plied specially by the Westminster Electric Supply 
Corporation. Owing to this arrangement, even when 
the rooms were most crowded, the air was tolerably 
cool. The whole of the work connected with this tem- 
porary installation was completed in three days. 

Enough has been said to show that whatever others 
may do, the firm to whom reference is here made are 
determined to take their tide of prosperity at the flood, 
and we hope it will lead them safely on to fortune. 

A most diversified catalogue of electric light fittings 
has just been issued by Messrs. B. Verity and Sons. It 


_ Was, we understand, got up in Paris, and it can be seen 


at a glance that no expense has been spared in its pre- 
paration. It consists of 48 large sheets, each consisting 
of a number of patterns, including pendants, brackets, 
electroliers, standards, and every other form in which 
such articles are made. Nearly every pattern illus- 
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trated is kept on view in the showrooms of the firm at 
King Street, Covent Garden, and Regent Street, and the 
same pattern can be supplied in polished brass, bronze, 
nickel silvered, or electro silvered. At the show rooms 
there are also replicas of many of the finest examples 
of French and Italian girandoles, &c., in mercury gilt, 
any of which can be fitted for electric light. The price 
list contains a notice that Messrs. B. Verity and Sons 
have in preparation a catalogue of electrical sundries, 
in which particulars will be given of the “ Verity 
patent quick make and quick break” switch,and the 
“Verity patent safety cut-out,” by the use of which 
it is impossible to fix a large fuse into a block intended 
for a smaller size. The firm is devoting a large amount 
of attention to the designing and making of good 
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switches, switchboards, resistance frames, battery cut- 
outs, wall attachments, and such like accessories. High- 
class switch covers in Louis XIV. and other French 
styles, finished in gold, silver, or bronze, are specially 
treated, to suit the ornamentation of rooms. We are 
not surprised to learn that the vast expansion of Messrs. 
Verity’s business through the prominent position they 
have taken in the electric lighting industry has neces- 
sitated their establishing a factory at Birmingham. 


The Electric Light in Brussels—In a few days from - 


now the authorities of Brussels will open a competition 
for a model of the Venetian masts (to which we re- 
ferred last week)lintendedito support the electric light- 
ing apparatus in the Grand Place, 


IMPROVEMENTSIN TELEPHONE EXCHANGE 
SWITCHBOARDS, 


THE switchboard in every telephone exchange forms 
perhaps the most important part of any of the require- 
ments. For all large exchanges of over 400 subscribers 
the well-Enown multiple boards .are principally used 
in this as well as in other countries. They have from 
time to time been subject to much attention and many 
improvements, while the switchboards for all small 
exchanges have been comparatively neglected, and 
many of the oldest and worst type are still at work. 
We therefore have much pleasure in giving particulars 
which have been furnished us relating to the switch- 
board shown by figs, 1 and 2. 
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These switchboards are known as single-cord boards 
They were designed by Mr. D. Sinclair (late engineer 
for the Glasgow district and now the* London manager 
of the National Telephone};Company), and were manu- 
factured by ‘the TelegraphijManufacturing Company, 
Helsby. 

The particular board shown by figs. 1 and 2 
(fig. 1 being a front, and fig. 2 a back view showing 
the cord pulley weights), is fitted for 30 lines, this 
being a standard pattern for any number of lines from 
25 up to 150. 

- The electrical connections, as shown by fig. 3, are 
of the very simplest nature, and are so arranged as to 
give the‘best electrical and mechanical condition when 
any two: lines are joined together with the least possible 
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amount of work to the operator. L!', L?, L*, represent 
three subscriber’s lines led into the exchange. J!, J?, J}, 
are the jacks, I’, 1°, 1°, the indicators ©, 0’, 0%, the wire 
cords, P!, P?, P*, the terminal plugs and T the operator’s 
table. A connecting wire cord with a single plug is 
permanently attached to each line led into the switch- 
board in the exchange, and when one subscriber, as, 
for example, Number 1, is to be connected to another, 
e.g., Number 2, the operator, inserts the plug, P!, consti- 
tuting the terminal of Number 1 subscriber’s line into 
the jack, J?, in the line of subscriber Number 2, 
thereby also cutting the second subscriber’s indi- 
cator, I’, and earth out of the line to which con- 
nection has been made, whilst leaving in circuit the 
indicator, ', of the line whose terminal plug, Pp, has 
been used. 

It will be seen that there is the usual line jack and 
indicator for each line, but instead of the line in the 
ordinary way going direct to earth after passing through 

_the indicator, it goes, as shown, to a cord, and finds 
earth at the plug, the latter being placed normally in 
contact with earth terminals at ¢ on the table, T. In 
this way, there is a a cord and plug for each line on the 
board, and as one end of the cord is permanently 


ie 
> 
a 


i ee one 
t& J 
w 


perfectly well for all telephone lines of the ordinary 
length. 

The operating of the board is as follows: say No. 5 
wishes any one he rings, his indicator drops, and the 
operator inserts her general operating plug into the line 
jack, and receives instructions. If No. 10 is asked for, 
the operator removes general plug into that No. and 
rings. When No. 10 replies,the plug of No. 10 line is 
inserted into jack of No. 5 line, and so the connection 
is complete. Operator generally waits with her plug 
tapped on until the two parties are heard in communi- 
cation. When the conversation is finished, either 
one or both ring off (it ought to be the party who 
first applied, but it is difficult to get subscribers to 
work to any rule), and the operator disconnects the 
plug, which automatically ifinds its way back to rest 
and earth by the ordinary pulley and weight arrange- 
ment. 

This operation, as compared with the old system, 
where there were no special keys and cords used, saves 
about 50 per cent. of the operator’s work, and as com- 
pared with the system of providing special keys and 
cords, about 30 per cent, of the operator’s work. It is 
likewise a great advantage on a busy board to have only 


Fiq. 3. 


attached to the line, it only requires (as has been ex- 
plained) for the plug of any line to be inserted into the 
line jack of any other line to make connection between 
the two, while if a loose cord, with a plug on each end 
of it is used, as in ordinary small switchboards, it is 
plain that much more work is necessary in making a 
connection. Lifting the plug of any line disconnects it 
from the earth, leaving the indicator in circuit, so that 
when the plug is inserted into the jack of any other 
line, this indicator acts as a “ring off” indicator, and 
the act cf inserting it cuts off the indicator cord 
and plug of the line inserted, so that only ove indi- 
cator is in circuit when any two lines are joined to- 
gether. 

In the old boards both indicators were left in circuit, 
or they were both cut off, left idle, and a special ring- 
off indicator provided in the cord circuit ; but this was 
hardly ever carried out in practice on small boards. 
On the old boards, indicators were wound to a resist- 
ance of about 80 ohms, so that with two in circuit the 
resistance to stable measurement was 160 ohms, which, 
with the amount of self-induction and retardation, pro- 
duce very bad effects upon the communication. The 
indicators adopted in these boards are somewhat of the 
old type, but joined up in parallel, so that the ordinary 
resistance is about 20 ohms, These are found to act 


one half the number of cords to deal with, as it pre- 
vents any confusion to a great extent. : 

This system was first introduced about three years 
ago, and it is now extensively used in this country, and 
continues to grow in favour. Several switchboards 
of this kind have been supplied for use abroad, and 
have given much satisfaction. 


SOME NOTES ON OVERHEAD LINES. 


By STUART A. RUSSELL. 


THE purpose with which these notes have been written 
is not to discuss the general question of overhead lines, 
but rather to direct particular attention to that part of 
the subject which deals with the mechanical strains 
which they have to withstand ; and to compare the 
present practice as regards overhead electric light and 
telegraph lines with the regulations for the construc- 
tion of the former which have been issued by the 
Board of Trade. 

Having recently had occasion to work out the 
particulars of an overhead line, I was somewhat 
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astonished ‘to find that the Board of Trade regulations 
required it to be so muth stronger and heavier than has 
been previously considered necessary ; and it appeared 
to me to be worth while to draw attention to the com- 
parison mentioned above, in the hope that others, who 
are interested in this matter, would be able, by quoting 
their experience, to bring together a mass of practical 
information which would help in the drawing up of a 
specification which, whilst providing for a perfectly 
safe line, would not entail needless expense on its con- 
struction. 

The chief reason of the increased weight of the line 
is to be found in Section 29 of the regulations”, which 


specifies for a wind pressure of 50 lbs. per square foot, . 


and a factor of safety of six for the suspended wire, and 
of twelve for all other parts of the line; whereas 
previous practice has assigned a much smaller value to 
the wind pressure, and has generally used a factor of 
safety of four. Here I may mention with regard to 
wind pressure, that there seems to be considerable 
doubt as to what is the actual effective pressure ona 
suspended wire; no reliable experiments on the sub- 
ject have been made‘and published so far as I can 
find ; and values varying from 0°5 to 0°75 are given by 
different writers to the coefficient,. by which the 
pressure exerted on a plane surface perpendicular to 
the direction of the wind has to be multiplied to get 
the corresponding pressure on a suspended wire. The 
value I haveigiven to this coefficient is 0:6, thus making 


OO Ker xd 
the pressure on the wire per foot run P,;= os is A 


= ‘05 P d, where P is the pressure per square foot ona 
plane surface, and d is the diameter of the wire iu 
inches. For comparison, the particulars of several lines 
are given in Tables I. and II. ; the former being for 
lines erected in accordance with Board of Trade regu- 
lations, and the latter for lines such as would be erected 
in accordance with what I believe has been usual 
practice. In both cases the cables are insulated with 
vulcanised India-rubber to the thickness specified by 
the Board of Trade, and then taped and braided ; the 
suspension wires are of stranded steel, and the span 
and dip are respectively 200 feet and 5 feet. 

These tables show how considerable is the increase 
required by the Board of Trade in the size of the sus- 
pension wires, and if we now suppose such lines erected 
on the housetops, and calculate out the strains on the 


* See ExecrricaL Review, 17th October, p. 461. 


TABLE I.—Wind pressure, 50 lbs. per square foot. 


supports, we shall find that it will be necessary to pro- 
vide saddles long enough to take a bearing on two or 
more roof principals, and that the difficulty of finding 
good anchorage for the stay wires will be very con- 
siderable ; indeed, in some cases, it might even be 
necessary to rebuild a great part of the top of the 
house before it would be strong enough to bear the 
strain. It must here be borne in mind that the factor of 
safety for the supports is 12, and if this is to be applied 
to the roof of the house as part of the support, I am 
afraid we shall not be able to find many that will 
satisfy the specified conditions. Tables I. a and II. a 
give the strains on the supports and size of stay wires 
for double conductor lines of 7/20 and 19/15 cables ; 
the former for a wind pressure of 50 lbs. per square 
foot and a factor of safety of 12 ; and the latter for a 
wind pressure of 20 lbs. per square foot, and a factor of 
safety of 6. 


“Size of |Side strain} Strain in |-size of | Mee tWaienigel ome 
7 rs j stay wire | ; eight o 

auctor. jot support.| tangle | wire, | Eorain'in | lime. | By‘toot 
: an | stay wire. 

7/20 | 778 11,104 |19/14| 778 150 | 1,150 )| Table 
19/15 | 1,180 | 1,598 | 19/13} 1,130 363 | 1,780 §| Ia 
17/20 | 235 332 7/18 | 285 67 450 2 | Table 

9/15 | 355 502 7/16 | 355 227 750 )| Il. a. 


Coming now to the consideration of overhead tele- 
graph lines, I propose to compare some data concerning 
the Post Office lines given by Mr. Preece, in two papers 
read before the British Association, with the regu- 
lations of the Board of Trade; and to point out the 
modifications which would have to be made in Mr. 
Preece’s figures, before the practice of the one Govern- 
ment Department would conform to the demands of 
the other. The paper read at the 1887 meeting gives a 
table of spans, dips, and strains, at various temperatures 
for the three wires most used by the Post Office; and 
also states that a factor of safety of 4is allowed for all wires 
at minimum temperature, and that the calculations have 


a? w 
been made from the formula d = RE where “w” is 


the weight of one foot of the wire. In Table III. a 
part of Mr. Preece’s table is reproduced ; and, for com- 
parison, the length of span a is given in each case 
which would correspond to the same dip, if the per- 
missible strain in the wire Z!, and the resultant pressure 


Factor of safety 6. 


Insulated cable. Suspension wire, 
j § Weight Wind pres- Weight - Wind pres- Safe Strain 
Outsid : Steel . : 

Ser | RAMEE, | amyfOot | street fooe| sth, | Diameter. | perfict | eure pero: | working | ae 
7/20 -418 ‘108 1-045 19/15 360 -268 -900 1,970 1,980 
7/18 “454 ‘141 1135 19/14 -400 331 1:00 2,430 2,190 
7/16 “002 “LOD 1:255 19/14 “4.00 331 1:00 2,430 2,320 

19/18 "550 257 1:375 19/14 “400 331 1:00 2,430. - 2,440 

19/16 ‘630 *385 1°575 19/138 460 ‘437 115 3,200 2,850 

19/15 ‘670 “470 1-675 19/13 “4.60 ‘437 1:15 3,200 2,970 

TABLE II.—Wind pressnre, 20 lbs. per square fooi. Factor of safety 4, 
_ Insulated Zeable. Suspension wire. 
: s ‘ * Weight | Wind pres- . Weight Wind pres- Safe Strain 
y Outsid nae § F : ; 

mtondcfd pedantry PAO: | pore ner O08 | 'atrana., | DIAM Ae eaaeaee ret foot | eee ae 
7/20 “418 ‘108 ‘418 7/17 ‘168 059 ‘168 650 610 
7/18 454 141 454: 7/16 "192 077 "192 850 682 
7/16 "502 "195 “502 7/16 "192 077 "192 850 746 
19/18 *550 257 550 7/16 "192. — 077 192 850 814 
19/16 *630 *385 630 7/15 *216 ‘098 216 1,080 974 
19/15 ‘670 ‘470 “670 7/15 ‘216 ‘098 ‘216 1,080 1,050 


“See ee 
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per foot run w! are calculated to Board of Trade speci- 


1 

fication ; ve, if w! = / w? + (25d)? and tt = 2 
| TABLE III. 

ad w. t a w!, t! al 


No. 73 iron wire.. 3°15| ‘O76 270 300 | 432 | 180 102 
er e214! -Q7gueee. 1S0 | -432 | 180, +1). 62 
No. 12}hard drawn} } 2°66) 028 | 120| 300) 246 | 80 84. 
copper ... ...| § 0°97} 028 | 120] -180 | 246} 80 50 


No. 14 hard drawn tice ‘019 80 | 3800 | 201 | 54 76 
copper ... ...| $097) -019 80 | 180 | -201 | 54 46 


From this it will be seen that the Board of Trade 
-would require from three to. four times as many poles 
to be used according to the size of wire; a change 
which would add considerably to the cost ; and would, 
by increasing the number of insulators, seriously di- 
minish the insulation resistance of the line. Of course 
the number of poles need not be increased to such an 
extent if a greater dip’ is allowed; but a limiting 
maximum dip is soon reached in lines carrying 
several wires, owing to the increased danger of con- 
tacts when the wires are swayed by. the wind ; and 
even a dip of 10 feet would only allow of a span of 180 
feet for the iron wire, and of 142 feet for the No. 14 
copper wire. 
Mr. Preece’s other paper, which was read at the 1885 
meeting, deals with the strength of wooden poles, and 
gives some very valuable experimental results obtained 
at the Gloucester Road factory, concluding with two 
tables giving the safe diameters of poles for 60-yard 
spans of 17 and 20 wire lines, calculated for a wind 
pressure of 18-75 lbs. per square foot with a coefficient 
of 0°6 and a factor of safety of four. Comparing these 
figures (which, it may be noted, Mr. Preece says are 
well confirmed by the results of practice) with those 
specified by the Board of Trade, it will be seen that the 
wind pressure in the latter case is 22rd times that in the 
former ; and therefore for lines which are otherwise 
‘similar, the moment of pressure on the pole will be in- 
creased in the same proportion,...Since, however, the 
Board of Trade factor of safety is 12, or three times that 
used by Mr. Preece, the actual strength of the poles 
must be as 8 to 1, which means, if they are of circular 
section, that their diameters must be as 2 tol. If the 
‘length of span is reduced as in Table IIJ., there will be 
‘from 3 to 4 times as many poles required, each of 
which will need to be from 23rd to 2 times as strong as 
those given by Mr. Preece for his longer spans. 


A consideration of the results given above naturally 


leads to the question, are all the Post Office lines and 
‘all: the electric lines absolutely unsafe, or are the 
present regulations of the Board of Trade unnecessarily 
‘stringent ? The answering of the first part of this 
question, so far as it relates to the telegraph lines, may 
‘well be left to’ the engineers of the Post Office, who 
have the experience of many years to guide them ; and, 
_with regard to the electric light lines, I believe I am 
correct in saying that, in London at any rate, no accident 
‘has happened through mechanical weakness, although 
some of them were exposed to the storm of December 
26th, 1886, which played such havoc with many of the 
‘overhead lines throughout the country. From these 
facts I can only come to the conclusion that the Board 
of Trade regulations are needlessly stringent, and that 
‘if they are enforced they will be the cause of a con- 
‘siderable useless expenditure of money ; so much so, 
indeed, that the regulations might almost as well forbid 
the use of overhead lines at all, as their cost will be so 
nearly equal to that of putting the cables underground. 
As an advocate of underground work whenever possible, 
I am generally glad to welcome. everything which will 
increase the use of subterranean cables; but, at the 
same time, I cannot but regret any unnecessary increase 
in the ‘cost of overhead wires, seeing that they may do 


such excellent service in opening up new districts, 
which, from the small number or scattered positions of 
their lights, are practically shut out from all chance of 
an electric service by underground cables ; and for this 
reason I would be glad to seean alteration in the Board 
of Trade regulations, which, while providing fora per- 
fectly safe line, would yet allow of that line being 
erected at a moderate cost. 


THE SARDINIA STREET STATION. 


THE largest station of the Metropolitan Electric Supply 
Company is situated in Sardinia Street, at the side of 
Lincoln’s Inn Fields, W.C., and is the first to be carried 
out in go far as the internal arrangements are concerned, 
by the English Westinghouse Electric Company on 
its well-known system. The erection of the station 
was commenced in the early part of 1889, and the 
building was completed just over a year ago. At the 
time, however, only half of the generating plant was 
installed, but now the whole of the machinery is in 
position and the station may be considered as practically 
complete. ' The station occupies a large area of ground, 
and has recently been increased in size by the acquisi- 
tion of an adjoining building which was formerly used 
by a basket maker, and which is now utilised partly as 
a storeroom and partly for housing a portion of the staff. 

There are two entrances in Sardinia Street, one 
giving access through the offices to the south side of 
the station, and the other being a cart entrance for coal 
waggons to pass into a large shed. Underneath tbis 
shed is a large vault capable of containing 500 tons of 
coal, which is shot down through trap-doors. On the 
eastern side of the shed is situated the fuse room, a 
large oil room and a store room for engine and dynamo 
bearings, bolts, and other replaceable parts of the 
machines. The station itself, which is a two storeyed 
building, is on the western side of the shed, and the 
boiler house forms a separate building on the north of 
the station. This house contains a battery of twelve 
Babcock and Wilcox boilers, five being erected on one 
and seven on the other side. They are each of about 
210 H.P., are all connected together by a ring of steam 
piping, and work ata pressure of 150 lbs. There are 
three Worthington pumps which supply water to three 
feed-water heaters of the Babcock and Wilcox type. 


A fan is in course of erection so as to allow of the use 


of forced draught in order to get up steam quickly, as 
for instance on a fog suddenly occurring. In the 
middle, and throughout the length of the boiler house, 
is laid a narrow gauge tramway for coal trolleys, the 
rails terminating inside tbe large vault already men- 
tioned. Thus the coal can easily be conveyed to the 
boiler furnaces. . 

The engine room occupies the ground floor of the 


station, and is very spacious and lofty. A wide central 


passage has been arranged longitudinally, and on 
either side are erected five Westinghouse compound 
engines. Of these 10 machines, five are of 250 H.P. 
each running at 280 revolutions, whilst the remaining 
five are of 300 H.P. each and make 250 revolutions a 
minute. These engines are the largest of the Westing- 
house type yet introduced into this country. In addi- 
tion to these, there are installed in one corner of the 
engine house three smaller engines of 65 H.P. each, 
the speed being 300 revolutions. These three engines 
actuate the exciters. Steam is supplied from a main 
steam pipe, asbestos jointed, arranged in the form ofa 


‘ring, suitable branch pipes being conveniently led off. 


The foundations for all the engines are very well and 
solidly constructed, being composed of concrete and 
brickwork. From the large fly wheels the belts pass up 
overhead at an angle of about 30° through belt holes 
into the dynamo room on the upper floor. The latter 
is an equally spacious and lofty room containing 10 
Westinghouse alternators running at 1,050 revolutions, - 
and having an output of 125 kilowatts each, the pres- 
sure being 1,000 volts. The three exciting dynamos, 
which are also of the Westinghouse type, run at 9J0 
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revolutions with an output of 300 ampéres at 100 volts, 
and any one is sufficient to excite the field magnets of 
six alternators. 

The switchboard is a ORY complete and elaborate 
arrangement. It is mounted upon panels of polished 
block slate along one side of the room, with a space of 
about 30-inches left behind for connections. All the 


wires to switches, cut-outs, resistance frames, &c., here ~ 


converge, the instruments for each machine being 
placed on polished mahogany boards one above the 
other, with the switches within easy reach, giving ready 
manipulation and inspection. The switchboard can 
properly be divided into three distinct parts ; first, the 
exciter switchboard ; second, the alternating current 
dynamo switchboard ; and third, the distributing cir- 
cuit switchboard. Each exciter is operated from the 
first-mentioned portion of the board, and is entirely 
controlled by the apparatus there. The latter consists 
of three .rheostats which are in the field circuits of 
each exciter, the three main exciter switches and the 
multip!e arcing switches for throwing the three exciters 
together. This is usually done only on changing over 
from one machine to the other. The second portion, 
or alternating current dynamo switchboard, consists of 
two single pole switches for each dynamo, one double 
pole exciter switch for each dynamo, one ammeter and 
one field rheostat. By throwing in the main dynamo 
switch, the operator simply connects the dynamo to two 
trunk line wires running on the back of the board from 
end to end. There is a corresponding set of wires for 
each of the alternating current machines, and it is 
impossible by any manipulation of the switches on the 
dynamo switchboard to throw two dynamos in parallel 
or to short-circuit one dynamo through another, should 
one be standing still, and the other running at its full 
E.M.F. 

The third portion of the board consists of a dynamo 
changing switch, a complete set of plugs for cross con- 
necting any dynamo to this particular switch, an 
ammeter, compensator, and a voltmeter for each of 20 
circuits. 

There is also in each of the distributing circuits a 
transformer which is used simply to furnish a second- 
ary current to the circuit voltmeters. The latter reads 
at 100 volts when. the high tension current is at 1,000, 
the ratio of conversion being ten to one. 

Each of these main distributing circuits has also a 
compensator in the voltmeter circuit. This compen- 
sator is set to allow for a certain percentage of drop, 
whatever it may be, on the line, and by its action on 
the voltmeter circuit, the reading of the instrument 
(which is zero reading), is affected in proportion as the 
load comes on the circuit. Consequently it .is only 
necessary to alter the rheostat in either the main 
exciter circuit or field circuit of the individual 
machine, in order to bring the needles back to the zero 
point, thus allowing for the drop in E.M.F. on the dis- 
tribution circuit. 

From the switchboard proper in the station, the twenty 
circuits from the corresponding number of, distribution 
circuit switches are led to the fuse house across the 
yard. The twenty circuits are again subdivided as 
necessity demands. In some cases one of the twenty 
inain distribution circuits will be divided again into 
six, or the entire current from one of these main 
circuits may be taken out by one cable: The object 
has been to subdivide the lighting circuits as much us 
possible, but up to the present no necessity for this 
subdivision has arisen, other than that due to shutting 
off the current in order to connect a new subscriber. 
Each of the fuse boards in this house consists of six 
Ringle pole switches, and six fuses of the Wurts patent. 
These while quite open, absolutely prevent any chance 
of an arc being produced between the binding posts, if 
by any means the external line should become short 
circuited. Each circuit is labelled with the name of the 
_ street in which the cable is laid, and any circuit can be 
cut out as desired. These cables are then carried into 
a cellar underground where the street mains are brought 
in, The fuse room is fitted with an elaborate set of 
_ testing apparatus. ‘ 


‘equivalent to jd. 
‘hour; but a fixed rate per lamp per annum may be 


The cables employed by the company are of the well 
known Silvertown type, the largest size used being 
37/16, and the smallest, 716. The conduits consist 
of iron pipes, cast vertically, and ranging from 3 inches 
to 5 inches indiameter. ‘They are partly laid under the 
footpath, near the kerbstone, and partly under the 
carriage way. In some cases, owing to the existence 
of high cellar arches, &c., the conduits have had to be 
laid so that their upper surfaces are almost in contact 
with the flagstones. Junction boxes have been pro- 
vided at suitable intervals, and tbe bouse connections 
are made by means of loops, no 7 joints being used 
except in Lincoln’s Inn Fields, where mains were first 
laid. 

On each consumer’s premises are installed a Shallen- 


_ berger meter, which type, it wiJ] be remembered, has 


come into extensive use in the United States ; a West- 
inghouse converter. and a main switch. The interior 
wiring has to be effected by consumers under the regu- 
lations of the company, and those laid down by the 
Board of Trade. 

The mains are laid in. rings so as to minimise the 
danger of extinguishing a number of lights in case of 
a breakdown. All the stations of the Metropolitan 
Company are connected together by trunk mains, so 
that one station may take over the load of the other or 
a portion thereof if necessary. 

Customers are usually charged for light by meter at 
the rate of 74 per Board of Trade unit, which is 
per eight candle-power lamp per 


arrauged. For instance, the charge for. an eight C.P. 
lamp, burning on an average three hours daily, is £1 
per annum. The company’s other charges which are for 
annual rent of transformer, main switch and meter, are 
as follows: transformer, £1 per annum for every. 90 
eight C.P. lamp, or a less number ; main switch, 7s. 6d. 
per annum, and meter, £1 per annum. The total cost 
is thus brought up to 8d. per Board of Trade unit. The 
station buildings were designed by Mr. Robert Walker, 
A.R.I.B.A., and Mr. Frank Bailey, A.M.1.C.E., is the 
engineer to the company. 


N 


EFFICIENCY OF THE EDISON-HOPKINSON 
DYNAMO AND WILLANS CENTRAL VALVE 
ENGINE. 


VARIOUS tests have been published from time to time 


of the efficiency of Messrs. Willans and Robinson’s 


-central valve engine, and the various types of dynamos 


with which they are combined. Ata recent test made 


at Thames Ditton with a large Edison-Hopkinson 


dynamo, constructed by Messrs. Mather and Platt, of 
the Salford Ironworks, Manchester, a result has been 
obtained giving an efficiency superior to anything pre- 
viously attained. 

The results show an efficiency of engine and dynamo 
combined, 7.¢., the ratio of the electrical power available 
for useful work outside the dynamo to the indicated 
power of the engine of 86°7 per cent. 

The following are the particulars of the engine and 


‘dynamo :—Compound double-crank engine with low. 


pressure cylinders, 14 inches diameter, stroke 6 feet, 


_to work with 120 lbs. steam pressure, driving direct an 


Kdison-Hopkinson dynamo, constructed for-an output 
of 110 volts, 475 amperes, at 430 revolutions per minute, 
The dynamo has a bar armature (patent No. 4,884, 1886, 
John Platt, John Hopkinson, and Mdward Hopkinson), 
aod is shant wound only, and is fitted with a commu- 


‘tator of hard drawn copper, with mica insulation, with 


four brushes on each rocking arm. 


Resistance of magnets 16 ohms. 
Resistance of armature :0:0055.. .,, 
BP a ts.. 9833 
Peges? 6... F23 


Henee efficiency 86°7 per cent. 


Consamption of water per 1.H.P hour .. 
» 1.H.P. hour.. 


. ‘21-6 lbs. 
. 29 Ibs. 


“99 ” 
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In the tests made on this combination, both engine 
and dynamo were worked: to a some what higher 
load than their normal or specified load, and this no 
donbt would’ to a slight extent favourably affect: the 
efficiency. Another test was made on a similar com- 
bination working at its normal load, with the following 
results :— 

Resistance of armature .... 00058 ohms. 
Resistance of magnets... 156 ohms, 
TEP... 4..pted 
- E.H:P.. ... 70:0 


Hence efficiency 833 per cent. 


The electrical losses in the first instance are :— 

Lossin magnet coils... 756 watts = 1-4 per cent. 
Joss in armature 1,3°6 watts = 2-¢ 
Hence electrical efficiency ... 


993 


.. 960 per cent, 


From this it folluws that the loss in friction in the 


engine and dynamo combined is 10 per cent.* of the 
indicated Jiorse-power.. 

Messrs. Mather and Platt have constructed a large 
number of dynamos for combination with the Willans 
-engine. ‘Those referred to above are part of a number 
constructed to the order of Mr, Hargreaves for the City 
installations of Messrs. Spiers and Pond. Ochers of a 
considerably larger output are in progress for Merssre, 
Gatti’s central station in the Strand, and for the West- 
minster Electric Supply Corporation, Limited, installa- 
tions, 


City Electric Lighting.—We bey to cali the attention 
of electric lighting: contractors to the advertisement in 
‘our business culuuins emanatiug trom the City Com- 
missioners of Sewers with ReeaR to the City lighting. 


* How is this percentage monte ab?—Es. ELgc. Rev. 


THE NEW WEST INDIA CABLES. 


THE ss. Westmeath, chartered for the laying of the new 
cables which are to connect certain of the West India 
islands with various points on the continent of South 
America, left Messrs. Henley’s works at North Wool- 
wich on October J5th. 

It will be remembered that the Westmeath was em- 
ployed for the Jaying:of the Bermuda-Halifax cable, 
and on that occasion she was fitted with cable machinery 
and tanks, which, with some modifications, have been 
retained as originally designed. The vessel was built 
at Sanderland in 1882, is classed A 1 at Lloyds, her 
carrying capacity is 4.400 tons, her length 320 feet, beam 
42:4 feet, depth of hold 28 feet, and H.P 300 nominal. 
She is said to be a very comfortable boat, extremely 
steady in a sea way, and possessing unusually good 
accommodation, 


A large party met on board the ship at Greenhith® 
on October 16th. Among those present were—M.Jales 
Lair, president ; M. Paul Wallerstein, general admini- 
strator ; and M. Ernest Viasto, director and manager of 
works of the French Telephone Company. The works 
company. was represented by Mr. Satton,. general 
manager, and Mr. Hattov, manager of works. Among 


‘the actual members of the expedition are Mr, W. 8. 


Seaton, to whom is entrusted the entire direction of 
the work ; Mr. Theophilus Smith, chiet of staff; Mr. 
K. W. Stailibrass, engineer ; and Mr.. Hall, of Messrs. 
Henley’s, chief electrician. 

The total complement on board amounts to 106 per- 
80L8, Viz. :—Stalf, officers, and engineers, 22; cable 
hands and mechanics, 40; crew, stewards, &+., 26 ; 
firemen, &c., 13; representatives of the Telephone 
Company and passengers, 3. 

The cable taken out, 1,021 nantical miles weighing 
2,008 tons, was manufactured by Messrs. Hénley’s “ur the 
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Société Frarciise des Télégraphes Sous-Marins, who 
are also the proprietors of the cables laid, by the 
Roddam in 1888, between Cuba, Hayti, Santo Domingo, 
Curacao, and Venezuela. A portion of the core was 
made by the French Telephone Company in their 
works at Bezons; it was shipped to England, and 
sheathed at Henley’s. ; 

The types of cable and their respective weights per 
nautical mile are as follows :—Shore end, 86 tons; 
heavy intermediate, 6°05 tons ; light intermediate, 3:75 
tons ; and main cable, 1'72 tons. Thecore is composed 
of 130 lbs. of copper (seven strand) and 150 Ibs. of 
gutta-percha per nautical mile. | 

The sections to be laid on the present expedition 
are ?3— ae ; 

1. Island of Martinique to Paramaribo 
Guiana). Approximate length about 685 N.M. 

2. Paramaribo towards Cayenne (French Guiana). 
This section will not be completed on the present occa- 
sion. So much cable as can be be devoted to this 
section will be laid, the end buoyed, and cable com- 
pleted on the next trip. 

3. Mole St. Nicolas, Hayti, to Port-au-Prince, Hapti. 
Approximate length abont 106 N.M. 

The sections to be laid on one or more subsequent 
expeditions are :— | 

1. Completion of section between Paramaribo (Dutch 
Guiana) and Cayenne (French Guiana). Approximate 
length about 252 N.M. : 

2. Cayenne to Vizeu, Brazil. 
about 575 N.M. 

3. Puerto Plata, Island of Santo Domingo, to:Island 
of Martinique. Approximate length about 670 N.M. 

The total length of the new cables, including stock, 
will be somewhere about 2,500 N.M. 

It will be remarked that the new cables will place 
the system owned by the Société Francaise des Télé- 
graphes Sous-Marins, in direct communication with 
the Brazilian land lines at Vizen. The company will 
thus have at one extremity (Santiago de Cuba) of 
their system communication with Europe v7a the cables 
of the Cuba Submarine Company, and at the other ter- 
minal (Vizeu) communication with the whole of the 
Brazilian Telegraph system. 

It must be asource of considerable gratification, not 
only to the French telegraph and telephone companies, 
but also tothe management of Messrs. Henley’s, that the 
disasters, financial and otherwise, at one time freely 
predicted, have, at all events up to the present, been 
completely falsified. The French Telephone Company 
has evidently made considerable preparations for the 
extending its operations, for the new cable-sHheathing 
works at Calais are not far off completion. It is ex- 
pected that a good many orders will be received from 
the French Government. One drawback is, however, 
present in the manufacture of sheathed cables, in that 
the core is made at Bezons, and has'to be transported 
to Calais to receive the sheathing. There is certainly 
but little difficulty in this transport, since a complete 
system of canals furnishes a cheap and ready method. 


(Duteh 


Approximate length 


THE BREWERS’ EXHIBITION AT THE 
AGRICULTURAL HALL. 


THERE is not, as arule, much attraction for electrical 
engineers at this class of show, and the present exhi- 
bition is much on a par with those that have preceded 
it. With the exception of the exhibits of five manu- 
facturers of gas engines, and two small installations of 
the electric light, we did not observe any apparatus 
calculated to interest the electrical fraternity. Bat it is 
the duty of an electrical engineer to understand what 
he should avoid bringing his person in contact witb, 
and notwithstanding there are no line wires to speak of 
at the Islington show, there are many temptations to 
sample liquid concoctions, which, in the form presented 
to the taster, are doubtlessias_deadly as any live wire 


conveying a high potential current. Two of the most 
dangerous of these abominations are to he specially 
guarded against, the one a bran new Irish whiskey, 
mechanically given the age of 10 years in about 10 
minutes ; to the taste bearing more resemblance to the 
fires proceeding from the abysmal depths than to 
genuine matured Jameson or Roe. The other bears 
the outward appellation of claret cup essence, but, in 
reality, is nearer akin to vitriol than to a pleasant sum- 
mer beverage ; the stuff. slightly blistered our finger. 
The most prominent show of gas engines is made by 
the mannfacturers of the “Stockport” gas engine. 
The exhibit is the more noticeable from one of the 


engines driving a Paterson and Cooper dynamo, which © 


supplies six arc lamps. It is claimed for the ‘‘ Stock- 
port” engine that it is still as economical as any in the 
consumption of gas, with an advantage on its side of 
lower cost of manufacture. fe i 
The Atkinson “Cycle” gas engine and the Crossley 
‘“‘ Otto” gas engine are also exhibited by the respective 
manufacturere, but there was apparently nothing in 
either that could be noticed as improvements of recent 
date. : 
Messrs. S. Griffin & Co. have a novelty in a portable 
hydro-carbon gas engine. On the one frame is placed 
the usual gas engine and a generator for making gas 
from petroleum. Economy results from this arrange- 
ment, partly from. the greater effect produced in the 
cylinder from ignited gas over the petroleum spray, as 
in other petroleum engines, and again from the saving 
of trouble and labour in keeping the machine elean. 
The “Campbell” Gas Engine Company also run gas 


engines of their type, but this is somewhat similar to_ 


the “Stockport ” in essential points. 

Messrs. Harvey Graham show their “ Ritter” patent 
self-acting lubricator for stationary, marine, and loco- 
motive engines. It is worked by a simple mechanical 
motion from any moving part of the engine; conse- 
quently the feed is automatic, and when the engine 
stops the supply of oil ceases. It is claimed that there 


is in this machine absolute reliability in working, great ~ 


saving in oil, and no noise in action. 


, REVIEW. 


Rules for the Concentric Wiring of Buildings and 
Ships. By J.D. F. ANDREWS, M.LE.E, A.M.LC.E. 


These rules are the outcome of the author’s experi- 
ence during many years practice as a specialist in the 


-employment of concentric wiring, and he hopes that 


they will form a guide showing those interested in the 
introduction of the system the importance of carrying 
out the work in a uniform and substantial manner, 
applicable to a large systematic commercial business. 
An advertisement on the cover sets forth the advan- 
tages of the concentric wiring over the two-wire 
system, and claims a greatly reduced fire risk, for the 
reason, as the author elsewhere states, that although 
electric lighting is undoubtedly safer than any other 
means of illumination, still many fires have taken 
place, the causes of which have been a source of study 
and discovery to many minds, with the result that they 
have been traced to four canses: first, when the two 
wires are brought accidentally into contact with each 
other ; second, when a bridge of poor conducting power 
forms between the two wires; third, when the wires get 
broken by accident or corrosion, and the electricity 


jumps across the gap ; fourth, when any derangement - 


takes place in the switches, fuses, or fittings whereby 
a loose contact is made. Of all these sources of danger 
in electric light apparatus and wiring there is only one 


—namely, the first, for which a special apparatus has - 


been invented to check its +ffect. The name given to 
this contrivance is the fuse or cut-out, and it consists 
simply of a wire of metal which is easily fusible, and 
as it is the nature of electricity to generate heat in its 
conductors, this wire, which forms part of the conductor 
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to the light, fuses, if the current passing increases to an 
excess, which is what takes place when the two con- 
ductors are accidentally brought into contact. 

It has not been found possible with the existing prac- 
tice of wood casing and two wires to make any provi- 
sion against the other sources of danger, which really 
are the most serious. But by the system of concen- 
tric wiring these dangerous properties have been 
entirely set aside by a mode of construction, and the 
simplicity and substantial and durable character of 
electric lighting greatly enhanced. The wires used in 
this system are constructed one inside of the other, 
separated by an insulating substance. By this con- 
struction the conductors are arranged so near to each 
other that it is impossible for one of the wires to be 
deranged without affecting both, and causing that defect 
which is protected by the fuse. When any such acci- 
dent does occur, it is contained within the surrounding 
tube conductor, and it only lasts for an instant. 

It is also claimed that concentric wiring is cheaper 
in first cost than the two-wire system ; this we venture 
to doubt, providing that every particular and detail is 
constructed in accordance with Mr. Andrews’s rules. 
Our opinion is supported by Mr. Rankin Kennedy, who 
says that the single wire system is more expensive to 
erect than the two-wire system, if the work be properly 
done. 

Considerable care has been given to render the rules 
complete, so as to embrace all points that may arise in 
practice. From a note at the end, we also infer that 
they are satisfactory to the fire insurance companies ; 
the note states that installations carried out in accord- 
ance with the rules can be insured at the ordinary 
rates. 

Some extra rules for ship lighting are appended, 
which should be valuable to those who are not much 
acquainted with electric work on board ship. 


NOTES. 


Telephony in the North.—It is reported that a depu- 
tation from Rothesay has called on'Mr. Muirhead, whose 
name has of late come so much before thé public in 
connection with the £4 per annum telephone company, 
and he has been asked to estimate for the erection of 
wires;and the establishment ofan exchange in Rothesay, 
to be fitted up with French instruments. The Post- 
master-General is also being asked to grant a license to 
carry it on, on the usual terms. 


Accident at a Paris Lighting Station.—Three fire- 
men employed at the electric lighting “ installation ” 
at the Palais Royal, which supplies the Comédie Fran- 
caise and the neighbourhood around, were injured 
seriously at a late hour on Monday night by the explo- 
sion of asteam pipe connected with the engine. Many 
of the lights in the theatre were extinguished tem- 
porarily, but there was no interruption in the perform- 
anaes On Tuesday evening one of the wounded men 

ied. 


A Curious Break in a Converter Primary.—A cor- 
respondent writing from Chicago to the New York 
Electrical Engineer, says :—I would call the attention 
of your readers to a sample of wire taken from the 
primary coil of a converter, which shows an apparently 
unaccountable break. The ends of the break are fused, 
while the insulation has not been charred except close 
to the break. There was nothing to show that this was 
caused by any cross with the secondary coil, or by any 
escape to ground. It is accepted by some people as 
being a freak of lightning, and has come to be sucha 
common occurrence as to amount to a very serious 
trouble. I would like to enquire whether others have 
noticed this difficulty, and whether there is any good 
explanation to give except a fault in the copper finally 
resulting in a break. 


- Telephone Communication.—The introduction of the 
telephone to Campbeltown for business purposes is to 
take place this week, when a telephone is to be esta- 
blished between the Post Office and the shipbuilding 
yard. Several business firms in the town have already 
made enquiries with a view to the extension of the 
telephone system, and the establishment of an exchange 
at the Post Office. 


Official Report on the Kemmler Execution.— Dr 
Carlos F. Macdonald, president of the State Commis- 
sion in Lunacy, has furnished Governor Hill an official 
account of the recent death of William Kemmler, at 
Auburn Penitentiary, by electricity. He says :—“ Com- 
pared with hanging, in which death is frequently pro- 
duced by strangulation, with every indication of con- 
scious suffering for an appreciable time on the part of 
the victim, execution by electricity is infinitely pre- 
ferable, both as regards the suddenness with which 
death is effected, and the expedition with which all the 
immediate preliminary details may be arranged. By 
the latter method the fatal stroke renders its victim 
unconscious in an infinitesimal fraction of a second, so 
small as to be beyond the power of the human mind to 
estimate, while, at the same time, it disintegrates the 
nerve tissues and blood to an extent which insures an 
absoluteness of death in a shorter space of time than is 
possible by any other known method. In other words, 
it is the surest, quickest, most efficient, and least painful 
method that has yet been devised.” Dr. Macdonald 
makes the following recommendations:—1. The 
statute providing for the execution of criminals by 
electricity should be amended so as to provide for but 
one plant, to be located in the central part of the state, 
in a building especially constructed for the purpose, the 
apparatus to be in charge of and operated by a com-. 
petent, accredited electrician. 2. The engine and 
dynamo should be especially constructed for the pur- 
pose, and should be capable of generating an electro- 
motive force of at least 3,000 volts, in order to insure 
the maximum voltage that would be necessary, and at 
the same time cause no injustice to any electrical light- 
ing company, such as is likely to be the case so long as 
commercial dynamos are used in executing criminals. 
3. The voltmeter should be located in the execution 
room, and a competent and responsible official should 
be detailed to take the readings of the meter before and 
at the instant the current is applied. The voltage 
should not be less than 1,500, nor more than 2,000, and 
should be a matter of official record. The prisoner’s 
resistance should also be taken immediately before 
bringing him into the execution room. 


Storage Cars.—There is yet a good time coming for 
the storage battery tramcar. The New York Electrical 
Engineer of the 15th inst.,contained figures which show 
that as many storage cars are running to-day as there 
were of the overhead conductor system only two short 
years ago. In suchacity as New Orleans, for example, 
the storage system is the only substitute for horses, and 
there, says our contemporary, it will achieve one of its 
greatest triumphs, The advocates of the secondary 
battery on this side will doubtless rejoice to think that 
the day is not far distant when the same progress will 
be shown in the United Kingdom. 


Increased Business of the American Westinghouse 
Company.—The business of the Westinghouse Electric 
and Manufacturing Company has received an extra- 
ordinary boom during the last month. The shops are 
now running at their full capacity day and night, and 
the company has still orders ahead to keep it busy the 
entire winter. This large increase in the work is 
especially caused by the wonderful success of the 
street car motor lately brought out. The manufac- 
ture of alternating current apparatus has also gained 
considerably, and the new Westinghouse system of 
alternating current are lighting is rapidly becoming 
a popular method of illumination. 
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Electric Light and Potential Differences.—Sir David 
Salomons has contributed to the October number of 
Lippincoti’s a treatise on electric lighting. It is, of 
course, of a popular nature, but the following extract 
may be of service to the ever-increasing race of primary 
battery inventors who will insist that their galvanic 
couples are pre-eminently suited to the requirements of 
electric lighting :—“ A lamp (incandescent) intended to 
give a certain light with a given pressure would give 
less than half its light with a fall of 10 per cent. in 
pressure. On the other hand, a 4 per cent. increase of 
pressure above the normal would produce at least 
double the light intended.” Primary batteries, there- 
fore, intended for electric lighting become almost use- 
less when the difference of potential at their terminals 
is allowed to fall below 10 per cent. 


The Electric Lighting of Paris and Foreign Material, 
—Le Matin publishes the following remarks on the 
specification of charges of the electric lighting of Paris : 
—‘‘One of the good results which the Municipal 
Council’s specification of charges imposed on the con- 
cessionaires.of sectors has certainly brought about has 
been to force foreign companies, which hitherto had 
imported their machinery and accessories to manufacture 
in France, which, as will be understood, is a very great 
advantage for French manufacturers and workmen. 
The most striking case is that American company, 
Babcock and Wilcox, the well-known makers of multi- 
tubular boilers. ‘Though for four or five years this 
company has nearly wholly constructed its boilers in 
France, it only entirely carried them out in France 
when the Popp order was given to it. This company 
found itself, by the decision of the Municipal Council, 
before the alternative of refusing the order which had 
been given it—a large orderof about 10,000 horse- 
power, intended for a large installation for the electric 
lighting of the city—or of entirely constructing it in 
France. The Babcock and Wilcox Company did not 
hesitate. It entered into an arrangement with Ls 
Creusot, which undertook the construction of the Bab- 
cock and Wilcox boilers.” From this summary of the 
facts, it will be seen that the Babcock and Wilcox Com- 
pany found itself in an exceptionally difficult position, 
on account of the requirements of the Paris Municipal 
Council in regard to the secret construction of certain 
parts of its boilers. Nevertheless, the order was such 
an important one that a tour de force was necessary. 
The company rose to the situation, as may be judged 
from what precedes. 


Electric Trains with Storage Batteries.—The prac- 
titicability of working electric trains by means of 
storage batteries still remains an open question ; but 
recently some continuous trials have been made on 
the Lehigh Avenue Street Railroad in Philadelphia, 
which appear to be of a satisfactory character, though 
the total time during which the trial has lasted is hardly 
sufficient to justify very sanguine hopes of the ultimate 
success of the system. On the track in question four 
cars have been operated continuously during the last four 
months with cells of the railroad type described in our 
leading pages. This road has numerous curves, and 
grades as heavy as 54 percent. These have taxed the cells 
to their utmost, the 100 cells on each car frequently 
being discharged at the rate of 45 electrical horse-power. 
During the month of August past, these cars alone 
carried 59,000 passengers, with frequent loads of 100 
passengers on a car. The batteries have frequently 
made runs of 63 miles with a single charge under these 
conditions, ‘thus giving a good indication of their in- 
creased efficiency where the conditions are more favour- 
able as to grades and curves. 


Fire at Boston Caused by Electricity.—It is said a 
fire, which broke out on Sunday last at the office of the 
Western Union Telegraph Company, was caused by an 
electric light wire crossing another wire. Work was 
temporarily suspended. 


The Electrical Transmission of Power.—For the 
electrical power transmission installation near Grenoble 
the water is dammed so as to give an effective head of 
230 feet, and is conducted by a steel pipe to the turbine. 
The generating dynamo is coupled directly to the hori- 
zontal shaft of the turbine, and is connected to the two 
cables by an aerial line, by which the power is trans- 
mitted to the motor at Montier, a distance of a little more 
than three miles. The following particulars are from 
Le Genie Civil :—Generator, 300 horse-power, 240 revo- 
lutions per minute; motor, 200 horse-power, 300 re- 
volutions per minute ; pressure, 2,850 volts; current, 
70 amperes ; resistance of line, 3°474 ohms ; resistance 
of dynamo fields, 0:950 ohms; resistance of dynamo 
armature, 0'984 ohms; resistance of motor fields, 0°731 
ohms ; resistance of motor armatures, 0°690 ohms ; total 
resistance of circuit, 6829 ohms ; electrical efficiency, 
83 per cent. ; mechanical efficiency, 65 per cent. This 
plant has been running since November last. Four 
men are employed—two at the generator and two at 
the motor—each being in attendance for twelve hours. 
A telephone line is run on the same poles as the work- 
ing line. The line has been struck several times by 
lightning, but both generator and motor were fully 
protected. The power is used for driving a paper 
mill, and the cost is found to be much smaller than 
when steam was used. 


Are Lamps with Alternating Currents.—Mr. Stein- 
metz, of New York, is stated to have succeeded in effect- 
ing the feeding of 125 arc lights, Westinghouse pattern, 
by means of an equal number of small transformers 
connected in series on a circuit which carried a con- 
stant current of 30 ampéres. Each lamp works at 50 
volts and 10 ampéres, so that for each lamp brought. 
into circuit, the tension increases about 17 volts in the 
primary circuit, on which, however, it never exceeds 
2,000 volts. The advantage of this system is the reduc- 
tion of the potential in the lamp cireuit, while a line 
at high tension is maintained. The lamps are the same 
as for continuous current, but with divided electro- 
magnets. They are fitted with special flat and broad 
carbons, 20cm. x 5cm. x 08cm. to 15 cm., having 
a durability of 40 hours. The Westinghouse-Stanley 
machine, which supplies the primary current, has a 
high self-induction Owing to the induced coil being 
wound with a very large number of turns of wire, and 
consequently the current varies very slightly with ex- 
ternal resistance, about 2 per cent. for tensions varying 
at the terminals from 1,000 to 3,000 volts. In order 
that the lamps should work under the best conditions, 
the speed of alternations of ths current was reduced to 
one-half, the rate adopted being 130 complete periods 
per second, 


Indurated Fibre for Conduits,—We read in the issue 
of the New York Hlectrical Engineer for September 
17th that the use of indurated fibre pipes for under- 
ground telephone work has assumed considerable 
importance in Philadelphia. It is made by a patented 
process from long wood fibres, separated, washed free 
from all saps and gums, moulded while in a pulpy 
state into the requisite size and shape, and then sub- 
jected to great hydraulic pressure. After this it is 
treated and hardened by a special chemical process, so 
that it is rendered impervious to moisture or to the 
action of acids or gas. It is very tough and durable, 
and will withstand very great crushing strains. The 
tensile strength is about 1,100 lbs. to the square inch. 
Its weight is about one-fifth that of iron for equivalent 
servicein pipe form. It will resist over 200° of heat, is 
insensible to the greatest cold, and is easily handled. 
For electric lighting purposes, the man-hole chambers 
are lined with the indurated fibre, the wires are led 
through to the pipes by means of rubber tubes, and the 
chamber is packed with phenicite, a plastic compound 
resisting moisture and high electrical temperatures. 
The joints and collars in the service pipes are also 
cemented with phenicite. The pipes are laid in a con- 
crete of cement, sand, and gravel. 
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The Electric Tramcar Accident at Florence, — The 
following account of this unfortunate occurrence is 
taken from a letter to the Standard, and as _ it 
gives a pretty full description of the accident, 
may be worth reproduction for future reference :— 
The line (about 5 miles in length) is laid partly 
on one side, partly in the centre of the high road, 
winding, by a long loop, up the steep slope of the 
well-known Fiesole Hill, and is worked on Sprague’s 
(American) system, by means of a somewhat compli- 
cated arrangement of overhead wires, which, owing to 
the numerous curves, and to the line changing from 
one side to the other, or being in the centre, are held 
in position by a series of additional wires, fixed to poles 
on one or both sides of the roadway. The two sharpest, 
almost semi-circular, curves occur at a distance of about 
half a mile from the summit level—viz., the Fiesole 
Terminus, one of these curves being less than two 
chains in radius, and the other being so sharp that, in 
order to avoid it, a back-shunt had to be adopted. The 
accident occurred on the first of these curves. A car 
containing 36 passengers (six more than the regulation 
number) left the summit, and the guard having by 
mistake failed to apply the current to the brake, the 
vehicle rushed unchecked, and with tremendous 
velocity, down an incline of 1 in 14 (7 in a 100), 
left the rails at the tangent of the curve, and rushed 
with terrific force against a parapet wall, five pas- 
sengers being killed on the spot, and 20 more or less 
seriously injured. The immediate and avowed cause 
of the accident is said to be the negligence and in- 
experience of the brakesman, who was himself injured 
and placed under arrest; but, apart from the dan- 
gerously sharp curve referred to, it is difficult to see 
how an efficient and responsible staff, fit to deal with 
so powerful and sensitive a motor as electricity, can 
ever be found to work this line, when a brakesman, 
who on each journey has the lives of 30 passengers in 
his hands, receives the miserable wages of a little over 
two francs per day, and has to be on duty from 6 a.m. 
to10 p.m. It is needless to say that the service on the 
line was at once and entirely stopped by the local 
authorities pending the inquiry into the accident, 
which will, moreover, entail on the company heavy 
compensation. It is a question whether, on a line of 
this nature, with steep grades and sharp curves, the 
rack system, or a combination of electric motive power 
and the rack, would not answer much better than elec- 
tric power pure and simple, unless additional and in- 
dependent brakes are provided to ensure safety.” 


Telegraph Cable Construction.—The Z'%imes has re- 
ceived the following communication from the Foreign 
Office :—A despatch has been received from her 
Majesty’s Ambassador at Madrid, enclosing copies of a 
Royal decree authorising fresh tenders to be invited for 
the construction of the telegraph cables between the 
Peninsula and the Spanish possessions on the North 
Coast of Africa. The new conditions are slightly dif- 
ferent from those referred to in the notice sent to the 
newspapers on the 23rd of August last from the Foreign 
Office. None of the tenders received in answer to the 
first application have been accepted. The conditions 
(in Spanish) may be seen at the commercial department 
of the Foreign Office, London, between the hours of 
11 and 5. 


Electric Light in the City —The City Press, in a 
recent issue, raises the following query :—“ Is it not time 
that some information should be given as to what steps 
are being taken with a view of carrying out the con- 
tracts for electric lighting of the City entrusted some 
months ago tothe Brush Company and to the Thomson- 
Houston Co.? The contracts have, I believe, been 
signed, and there was a limit of time within which 
the works were to be completed, but so far as I know 
not the smallest commencement has been made. Indeed, 
rumour has it that in both instances subsidiary com- 
panies are about to be formed to undertake the busi- 
ness. At any rate we are entitled to know something 
of the matter.” 


ELECTRICAL REVIEW. 


497 


Englishmen at Mr, Edison’s,—A few days ago over 
400 persons, comprising delegates to the meeting of the 
Mining Engineers and British Iron and Steel Institute, 
visited the Edison laboratory at Orange, N.J., where 
they obtained a peep at the famous workshops. Sir 
John Kitson and many well-known on this side of the 
water had an opportunity of chatting with Edison, who, 
an American paper says, derived great pleasure from 
the visit. 

The Crocker Wheeler Motor.—These motors (of 
which we give an illustration) are essentially con- 
structed for use with small currents on. central 
station circuits. They are made from }th to 3.H.P., 
and can be put in circuit with either incandescent 
or are lights. The want of such a motor made 
in a perfect style has been long felt in England, the 
motors that have already been supplied not giving 
satisfaction, mainly owing’ to want of care in the selec- 
tion of material and the construction of details, and 
the success which the Crocker Wheeler motors have 


achieved in the United States, there being over 2,000 
installed in one year, is due to the perfect construction 
of the apparatus, its durability, and greater efficiency 


compared with its size.. They are mainly used at pre- 
sent for pumps, fans, lifts, small machinery, &c., bat when 
once introduced into England we have no doubt a great 
many uses will be found for them, and we think it 
especially in the interest of central stations to recom- 
mend the use of motors in order to make them known, 
and no doubt in time a considerable revenue will 
accrue from them. The sole agency for. this country 
has been obtained by the General Electric Company, 
Limited. 


Electric Lighting at Harecastle.— Messrs. Woodhouse 
and Rawson, of Kidsgrove, have just completed a very 
successful installation of the electric light at the Hare- 
castle Hotel. The plant consists of a 110-volt dynamo, 
driven by a 10 H.P. engine, which supplies 90 16-C.P. 
lamps. 


The Popularity of Electro-technics.—With reference 
to our Note under the above heading, we are informed 
that of the 596 students receiving technical instruction 
several hundreds are men already in the electrical in- 
dustry who are engaged in electrical factories during 
the day, and who are therefore already provided for. 


Electro-deposition,—Prof. Andrew Jamieson states 
that our calculations last week on the electro-deposition 
of copper exactly bear out his own figures at page 345 
of the 6th edition of Munro and Jamieson’s pocket- 
book, viz.:—1 1b. of pure copper deposited requires 
‘4 H.P. We might have added that this will be at least 
‘6 to °8 H.P. indicated, taking everything into account. 
We hope that Mr. Jamieson may be able to endorse our 
further contribution to this subject. 
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The 0, 8, A.—On Friday evening last, the Old Students, 
Association of the City and Guilds of London Institute 
held their sixth annual dinner at the Holborn 
Restaurant, with Dr. Sumpner in the chair. Amongst 
the guests, we noticed the familiar faces of Profs. Perry 
and Silvanus P. Thompson, Mr. Kapp, Mr. A. P. Trotter, 
Mr. Biggs, Mr. Saunders, Q.C., Sir Owen Roberts, and 
others. Several good speeches, appropriate to the occa- 
sion, were made during the course of the evening, and 
these were alternated with songs and instrumental 
selections. The number of old students present did 
not adequately represent the strength of the Associa- 
tion; but we trust that through the _ energetic 
endeavours of Mr. W. B. Esson, the President-elect, 
Messrs. Reckenzaun, Albion Snell, and Reginald Jones 
(secretary), a new impulse will be given to the gather- 
ings, whether for serious business or social enjoyment. 
Six years is not a very extended period upon which to 
form a judgment upon the future of the “ Old Students,” 
but we believe that, in view of the number of young 
men now studying for the electrical profession, such a 
body might develope into one of a highly useful nature 
in after years, and we hope that now the helm of the 
Association is in the hands of practical men who can 
understand and appreciate the wants of their members, 
the new session will be the turning point in the some- 
what chequered career of these budding scientists and 
engineers. Success or failure in newly-formed societies 
may generally be attributed to those in office as much 
as to any special inducements which may be offered to 
intending members. Good leaders will always com- 
mand a large following, and we shall now expect that 
esprit de corps amongst the Old Students which has 
hitherto been somewhat lacking. To the President- 
elect and his fellow-workers we wish all success, for 
we feel well assured that nothing will be wanting on 
their part to deserve it. 


Telegraphic Communication with France,—A_ tele- 
gram from Paris, dated yesterday, says :— “At a 
Cabinet Council held this morning it was decided to 
sanction the laying of a new telegraphic cable between 
France and Denmark, in order to obviate the frequent 
interruptions of communication at present occurring 
between the two countries. The Ministers also decided 
to establish telegraphie connection between Marseilles 
and Tunis, and Marseilles and Oran. 


The Whittingham Magazine Fuse.—To replace an 
ordinary cut-out fuse when burnt out it is necessary to 
perform several small operations which entail a certain 
amount of trouble, and there is, besides, a risk that the 
clamping of the wire to the frame may not be efficiently 
done. In the Whittingham cut-out (an American device) 
the burnt out fuse is replaced by simply turning a knob 
through a half revolution. Thefuse wire is contained in 
a small non-conducting cylinder carrying on its spindle 
a spool on which is wound the fuse wire. On turning 
the cylinder a wedge-shaped flange or its periphery 
serves to open a spring jaw, and as the thick end of 
the flange leaves the clip the jaws come together and 
catch the end of the fuse protruding from the rear 
of the wedge. Another half turn of the knob causes 
the sharp end of the flange to enter between the jaws 
of the other clip and spread them apart as it passes. 
The end of the fuse being now held by the first clip, 
is drawn out from the spool as the cylinder is turned. 
When the revolution of the cylinder is completed both 
clips are in action and the fuse wire is firmly held. 
The convenience of this arrangement is undoubted, but 
the idea of a magazine fuse is not new, as we have the 
recollection of seeing such a device some six years back, 
the manipulation in replacing a burnt out wire was 
accomplished by the simple plan of opening and 
shutting the lid of the fuse box. 


Whitby Applies for an Order,—The District Local 
Board of Whitby (Yorks) will apply to the Board of 
Trade for a provisional order, 


ment of Power by means of the Steam Engine.” 


Interesting to Engineers.— The Journal of the 
Franklin Institute for this month contains the first 
portion of a paper by Chief Engineer Isherwood, 
U.S.N., on “The Processes of Steam in its Develop- 
It is 
a reprint of the lecture delivered by this gentleman 
before the Sibley College of the Cornell University, 
Ithaca, N.Y., in December last. We also note a paper 
in the “ Transactions of the American Society of Civil 
Engineers” for July last, and which has just come to 
hand, by Prof. Robert H. Thurston, entitled “A - 
Practical Method for Reducing the Internal Wastes of 
the Steam Engine.” 


The Ferranti Mains.— It is stated that so much 
of the new cable is down and at work, that the 
induction effects, which so greatly troubled the Post 
Office authorities, have been quite elimated, and every- 
thing is now running well ; we believe this statement 
is not yet borne out by facts, and is decidedly prema- 
ture. 


Strike of Telegraph Operators.—Some inconvenience. 
was caused lately on the Mackay system in the United 
States by a strike amongst their operators, but it appears 
to have soon been terminated by the demands of the 
operators being granted in full. The demands were 
for increased wages, and a promise that only competent 
men would be employed. This latter request arose from 
the custom of telegraph pupils being employed to work 
for nothing until they become expert in the use of the 
instruments, when they generally offer to work at a 
certain station for $10 a month less than the ordinary 
operator is being paid for it. . 


Accumulator Explosions.—The Daily Telegraph of 
Tuesday had the following paragraph in “ London Day 
by Day” :—An extraordinary explosion took place the 
other day on board Earl Poulett’s steam yacht, the 
Pathfinder, while lying in Portsmouth Harbour, but, 
fortunately, without injuring anyone. ‘The vessel is 
lighted throughout with the electric light. Formerly 
the accumulators were stowed in the coal bunkers, but, 
as the spot was not easy of access, they were this 
season placed on deck, encased in lead and covered with 
teak. The dynamo was worked by a’ small boiler in 
the engine room, which also heated the water for 
general supply throughout the vessel. During a violent 
storm of rain the steward reported a leak in his cabin 
from the deck, and, on going to examine the cause, 
Lord Poulett discovered that the water came down the 
hole through which one covered wire passed from the 
accumulators and went to the dynamo. As it was rather 
dark, he struck a wax match, and immediately a terrific 
explosion took place, the yacht being shaken from stem — 
to stern. On going on deck, Lord Poulett saw that the 
whole of the accumulators had exploded, blowing the 
teak cases to pieces, and sending the glass fragments 
and the splinters into the air. The dynamo was running 
at the time, and only ten minutes ‘previously his lord- 
ship and the engineer had been examining the cells, 
with the lids of the cases open, to see in what state the 
acid was. Each cell had a vent-hole on the top for 
escape of air and for ventilation, so that how the ex- 
plosion originated remains a mystery. The electricians 
declare it to be one of the most extraordinary things 
they have ever known, and can in no way account for 
it, as it has hitherto been thought that under no cir- 
cumstances could gas be generated in accumulators. 
It would be satisfactory, therefore, if scientific men 
could find some solution to the problem, otherwise 
launches and yachts, where electricity is employed, 
will be looked upon as too dangerous for holida 
cruising. . 


Subway Rentals.—The electric light companies com- 
plain that the rental for ducts in the new subways in 
New York are prohibitive, that some companies are 
being illegally favoured, and that there is no way of 
deciding the matter except by appeal to the law courts. 
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The Institution of Civil Engineers.— Amongst the 
subjects suggested for papers for the forthcoming session 
of this Institution are the following :—“ The Lighting 
of Railway Carriages by Oil, Gas, and Electricity Com- 
pared ;” “Electrical Traction for Roads and Railways ;” 
“The Design and Arrangement of Electric Supply 
Stations and of Electric Distributing Apparatus for 
Domestic, Trade and General Service in Towns, par- 
ticularly as to Economy and Safety ;” “The Compara- 
tive Advantages of Gas and Electricity for Lighting 
Purposes ;” “ The Application of Electricity to Bleach- 
ing;” “Electric Mining Machinery for Pumping, 
Hauling, and Coal-Cutting in Mines and Collieries ;” 
“The Application of Electricity to Smelting and Metal- 
lurgical Operations;” “The Electro-Deposition of 
Copper ;” “ The Cost of the Production and Distribution 
of Electrical Energy ;” “The Distribution and Applica- 
tion of Electric Power in Towns ;” “ Electrical Measur- 
ing Instruments, such as Ammeters, Voltmeters, Power- 
Meters, and Supply Meters.” 


National Telephone Company, Limited, Glasgow 
District Electrical Society—This society was inau- 
gurated on Thursday evening, the 16th inst., D. 
Kinross, cashier of the company, presiding. The office 
bearers and committee of management were appointed 
for the ensuing session. The first paper of the session 
was read by Mr. Aitken, district engineer of the com- 
pany, his subject being “The Exchange.” He recom- 
mended single core for all non-multiple boards for 
compactness and speedy operating. His paper was very 
interesting and instructive, and was well received by a 
large gathering of the employés. 


NEW COMPANIES REGISTERED. 


Petronite Syndicate, Limited,—Capital £6,060, in £1 
shares. Object: To adopt an unregistered agreement 
of Ist October, entered into with Wm. Sinclair, of 
Hull. To acquire and work patents, inventions and 
secrets relating to the preparation of enamel, varnish, 
damp coursings, insulators, coating for submarine 
cables, &c. Signatories (with 1 share each), F'. Gordon 
Pape, Wm. Gillyott, C. Muirhead, *G. Bohn, *D. W. 
Sissons, J. B. Willows, and T. H. Sissons, all of Hull. 
The signatories denoted by an asterisk, and R. Barton 
and Thos. Bailey, are the first directors. Qualification, 
£100 in shares stock. Remuneration, £10 10s. each 
.per annum, and, in addition, 10 per cent. on all moneys 
received on the sale of all or any of the patents or 
secrets of the company. Registered office, Cogan 
House, Bowl Alley Lane, Hull. Registered 16th inst. 
by J. A. Jackson and Son, Hull. . 


Electro-Chemical Syndicate.—Capital £5,000, in £1 
shares. Objects: To acquire and develop patents, and 
to carry on any business, whether manufacturing or 
other, in connection with the working of the same ; to 
acquire or to construct engines, machinery, and appli- 
. ances of all kinds. Signatories (with 1 share each) : 
C. C. Marriott, 57, Lavender Sweep, S.W. ; T. Trunmell, 
Monument Buildings; G. W. Crosby, 20, Abchurch 
Lane; G. Fumey, Dashwood House; A. Bissland, 4, 
Copthall Buildings; J. H. Waldock, 16, Chadwick 
Road, Peckham; E. J: Wills, 46, Mortimer Street, 
W. Registered 16th inst., without special articles of 
association, by Lovell and Trunmell, Monument Build- 
ings, E.C. 

British Insulated Wire Company, Limited.—Capital 
£60,000 in £5 shares. Objects: To manufacture and 
deal in wire, wire ropes and cables of all kinds, and to 
carry on business as electricians and as manufacturers of 
and dealers in electrical apparatus. Signatories (with 1 
share each): J. B. Atherton, J. Atherton, Huyton, Lan- 
cashire ; T. P. Hewitt, S. H. Hartley, Prescot; W. E. 
Brigg, Keighley, York; J. H. Dodd, Liverpool; J. 
Beckett, Huyton. The signatories are to appoint the 
first directors, remuneration £200 per annum, and in 
addition 10 per cent. of the nett profits remaining after 


payment of 10 per cent. per annum dividend on the 
ordinary shares. Registered 20th inst. by T: T. Hall, 
92, Chancery Lane; solicitors, J. and H. Gregory, Leslie 


and Hartley, Liverpool. 


—— anemia 


OFFICIAL RETURNS OF &LECTRICAL 
COMPANIES. 


Schanschieff Electric Light and Power Company, 
Limited,—At a general meeting of this company, con- 
vened by the liquidators, and held at 32, Poultry on 
the 17th inst., the accounts of the liquidators, showing 
the manner in which the winding-up of the company 
has been conducted and its property disposed of, were 
laid before the meeting, and were approved and 
adopted. It was further resolved that the accounts, 
books, and documents of the company may be destroyed 
after the lapse of three months. 


National Telephone Company, Limited,—The annual 
return of this company, made up to the 12th July, 
was filed on the 17th inst. The nominal capital is 
£4,000,000, divided into 740,000 ordinary shares of £5 
each, 15,000 first preference shares of £10 each, and 
15,000 second preference shares of £10 each. The 
shares taken up are as follows : 438,984 ordinary, upon 
which the full amount has been called ; 15,000 first 
preference, upon which the full amount has been 
called ; and 15,000 second preference, upon which £8 
per share has been called. The calls paid upon 
ordinary shares amount to £2,194,920, upon first pre- 
ference £150,000, and upon the second preference 
to £120,000. 


Andrews and Preece, Limited.—The statutory return 
of this company, made up to the 14th August, was filed 
10th ult. ‘The nominal capital is £25,000 in £10 shares, 
300 of which are deferred shares ; 599 shares are taken 
up, 300 and 226 ordinary being considered fully paid. 
Upon 73 ordinary shares £5 per share has been called 
up, the calls paid amounting to £345, and unpaid to £20. 


Thorneburry Miners’ Safety Lamp Company, 
Limited.—The statutory return of this company, made 
up to the 17th ult., was filed on the day following. 
The nominal capital is £50,000, in £1 shares. 30,050 
shares are taken up, 20,540 of which are considered as 
fully paid. Upon 7,480 shares 15s. per share has been 
called, and upon 2,030 the full amount. The calls paid 
amount to £6,968, and unpaid to £672. 


CITY NOTES, REPORTS, MEETINGS, «&c. 


Eastern Extension, Australasia and China Telegraph 
Company, Limited. 

The following report and accounts for the half-year ended 30th 

June, 1890, was submitted to the thirty-fourth ordinary general 

meeting, 22nd October, 1890, held on Wednesday last, at Win- 

chester House, Sir John Pender in the chair. 

« The usual statements of account for the half-year ended 30th 
June, 1890, are herewith submitted. 

«The gross receipts, including Government subsidies, have 
amounted during that period to £254,856 18s. 10d. against 
£256,757 3s. 2d. for the corresponding half-year of 1889. 

“The working and other expenses, including £24,508 3s. 10d. 
for cost of repairs to cables and expenses of ships, absorb 
£76,670 9s. 3d. against £73,773 103. 2d. for the corresponding 
period of 1889, leaving a balance of £178,186 9s. 7d. From this 
is deducted £2,960 19s. 7d. for income tax, and £38,549 14s. 7d. for 
interest on debentures and contributions to sinking funds, leaving 
£136,675 15s. 5d. as the net profit for the half-year. Against this 
£1,642 11s. 11d. has been charged for additions to staff quarters, 
and £712 16s. 1d. for expenses in connection with the recent Paris 
International Telegraph Conference, leaving an available balance 


of £134,320 7s. 5d. 


“ One quarterly interim dividend of 1} per cent., amounting to 
£31,250, has been paid during the half-year, and another of like 
amount will be distributed on the 15th instant, leaving 
£71,820 7s. 5d. to be carried forward. 

“The duplication of the New Zealand cable, and the partial 
renewal of the Madras-Penang section referred to in the last re- 
port have been successfully carried out during the half-year under 
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review, and the cost, amounting to £188,433 lds. 6d. and 
£80,848 1s. 3d. respectively, has been charged to the general 
reserve fund, which, after being credited with the profit of 
£21,103 8s. 4d. made on the sale of investments, and the interest 
received during the half-year, now stands at £472,713 15s. 3d. 

« The subsidy granted by the Spanish Government in respect 
of the Manila cable expired on the 1st May last, when the balance 
of the 5 per cent. debentures issued to provide the capital for this 
cable was paid off, and as the interest and sinking fund contribu- 
tions have now ceased, there will in future be a saving of revenue 
on this account of about £5,000 per annum. 

“The company’s £320,000 six per cent. debentures mature 
for payment.at par on the 1st February, 1891, and your directors 
have decided to pay them off on that date by issuing a similar 
amount of 4 per cent. mortgage debenture stock. An extraordinary 
general meeting will be held immediately after the ordinary meet- 
ing at which the necessary resolution will be submitted for the 
shareholders’ approval.. 

“ Negotiations have been entered into with the Governments 
of Australasia for the establishment of reduced rates to Australia 
and New Zealand, and the matter is now under consideration in 
the colonies. 

« Arrangements have also been made with the Indian Govern- 
ment for improving the International service; in connection with 
which the company has decided to duplicate the Madras-Penang 
cable, and a contract has accordingly been entered into with the 
Telegraph Construction and Maintenance Company for carrying 
out the work, which is expected to be completed early next year. 

“During the half-year the Tonquin-Hongkong section has 
been partially renewed by the insertion of 67 nautical miles of 
new cable, and the operation will be continued as opportunities 
occur until the line is put into good order. 

“The company’s maintenance ships have been employed on 
various cable repairs, but no interruptions materially affecting 
the revenue have occurred during the past six months. Un- 
fortunately, however, since the close of the half-year telegraphic 
communication with Australia has been totally interrupted, from 
the J1th to the 20th July, in consequence of the sudden and 
simultaneous breaking, through volcanic action, of the three Java- 
Australian cables near Banjoewangie (Java). This was the more 
disappointing as it was only last year that the cable to Western 
Australia was laid mainly with a view to averting such a con- 
tingency, but as only two interruptions from volcanic causes have 
been experienced during a period of nearly 20 years, it is hoped 
that the cables will now have a long immunity from further 
trouble of this nature.” 

The Cuairman, after going over the figures in the report, said 
the increase in working expenses was accounted for by the fact 
that the repairs had been heavier than the corresponding period 
of last year. The laying of the duplicate cable between Australia 
and New Zealand had since the last meeting been successfully 
completed, also a partial renewal of the Madras-Penang section ; 
the cost of the two operations had been debited to revenue 
account. He had often had occasion to explain to them that the 
object of the company was to keep down capital and keep the 
system in thorough repair; in that way satisfactory dividends 
were obtained, and a goodly sum placed to the reserve. On 
account of the Manila subsidy arrangement having expired and 
the paying off the capital required for this cable, the company 
would save about £5,000 a year. The 6 per cent. debentures 
would be shortly changed to 4 per cent. debentures; a resolution 
to this effect would be brought before them at the close of the 
present meeting. Passing on to the question of cable renewals, it 
was a necessity to have duplication, so that the revenue would 
never be disturbed. Unfortunately they had nine days’ inter- 
ruption on their cables to the Australian colonies, although they 
had three cables at work; this was caused by an earthquake. 
Although rare, a similar occurrence to this happened about 20 
years ago; this showed the importance of’ duplicating even with 
three cables. It was in one sense unfortunate, though in another 
it was satisfactory to see how soon repairs could be effected. All 
these things led him to think that there was no company in the 
world which could compete with them. That was their strength ; 
they were not monopolists, for they had no exclusive concessions, 
but they had gradually built up their position, and now they were 
impregnable. Coming now to the subject of the reduced tariff to 
Australia, the speaker said there had been a great deal of discus- 
sion. The present tariff, 93. 4d., was reduced by them from 10s. 8d. 
five years ago. They were fully recouped for the temporary loss 
in about three years. Another agitation had now begun for a 
further reduction. Conferences were held with the Agents-General 
in London, men who were eminently qualified to look after the 
interests of the Colonies, and with them they resolved, in face of 
the increasing vitality in the merchant life of Australia and a 
guarantee from the Government, to reduce their charge to 4s. So 
confident did the board feel of the success of the scheme, that 
they were taking half the risk. The increased income to the com- 
pany would more than justify that action, and at the next meeting 
they would be able to speak of the success of the scheme. Speaking 
of the Paris Conference, he would remind honourable shareholders 
that they anticipated things would go rather hard with them; such 
had not been the case, however, and they came out of the Con- 
ference unscathed. In conclusion, the speaker dwelt with satisfac- 
tion on the arrangement made with the Indian Government as to 
cable work in that part of the world. 

The report was then formally moved and seconded. 

A few questions were satisfactorily disposed of, and the report 
and accounts were adopted. 


At the conclusion of the ordinary business, an extraordinary 
general meeting was held for the purpose of considering the fol- 
lowing resolutions :— 

(a.) “ That the board of directors be, and are hereby authorised 
from time to time to create and issue mortgage debenture stock of 
the company to an amount not exceeding one-third of the share 
capital of the company for. the time being issued and paid up, 
upon the terms that the aggregate amount of the said stock for 
the time being in issue, and the interest thereon, shall rank pari 
passu as a first charge on the undertaking and revenue of the com- 
pany, the stock to be issued at such times, in such amounts, and 
on such terms and conditions as the board shall from time to time 
determine, for the purpose of redeeming by exchange or otherwise 
the outstanding debentures of the company, or any other purpose 
to which capital of the company may be lawfully applicable.” 

(b.) “ That the board be, and are hereby authorised to make 
such provision as they think fit for the registration and transfer 
of mortgage debenture stock, and for the delivery of certificates 
thereof, and for the payment of the interest thereon, and generally 
as to the form and incidents of all documents relating to the said 
stock, but so that no such provision be inconsistent with paragraph 
(a) of this resolution.” 

These were carried unanimously, and the meeting dispersed. 


Brazilian Submarine Telegraph Company, Limited. 


Tue thirty-fourth ordinary general meeting was held at Win- 
chester House, on Wednesday, under the presidency of Viscount 
Monck, who in his address remarked that the working of the com- 
pany was satisfactory. They had paid a dividend of 74 per cent., 
added £40,000 to the reserve fund, and paid off debenture debts to 
the amount of £15,300, which was shown in the report published 
in the Review last week. There were favourable indications, so 
far, for the next half-year. Notwithstanding a satisfactory evi- 
dence of the state of things, they had undoubtedly a rock ahead of 
them, which was the termination of their concession, and which 
would run out in two years or a little over. Many things were 
being done, and he could assure them that the board watched the 
interests of the company with increasing vigilance as the time 
arrived for proper action. At the last meeting, observations’ were 
made with reference to statements in the original prospectus of 
the company. This was a subject on which he was very sensitive, 
as he was then, as now, chairman, and practically responsible for 
that prospectus. Of the feeling and disposition of the gentleman 
who made the remark towards the board he had not a word to 
say, as the utmost good feeling prevailed. He said truly that 
there were statements made with reference to a probable yield of 
14 per cent. Now what they did on that occasion was 
an endeavour to establish a relation between the general 
mercantile movement in the kingdom and telegraphic com- 
munication. They did this on the experience of others; 
figures were quoted which were open toall. They said that the 
trade to and from the Brazils might be expected to yield 15 per 
cent. ; it had nearly reached that point, and if they considered 
everything that had been done, he (the speaker) thought the 
management was open to little objection. During the period 
of their existence, 16 or 17 years, they had never paid divi 
dends less than 5 per cent., while on some occasions they had 
reached 7} pér cent. The whole of the system had been dupli- 
cated out of revenue, and if the whole of the debentures raised 
for that purpose were now paid off there would still be a sum of 
£2,000 for reserve. The plant was in excellent order; the lines 
were working well; the receipts for the half-year showed an in- 
crease on the previous half-year. A decrease in the London ex- 
penditure was accounted for by the absence of law charges. An 
item in the account which was very large was the laying of land 
lines, which was not likely to occur again. In conclusion, the 
chairman referred to the death of Dr. Taylor, their Brazilian repre- 
sentative, whose place had now been filled. 

Retiring directors and auditors being re-elected, the proceed- 
ings terminated. 


The Consolidated Telephone Construction and Main-° 
tenance Company, Limited.—This company has declared an 
interim dividend for the half-year at the rate of £6 per cent. per 
annum on the preference shares and £5 per cent. per annum 
on the ordinary shares, both less income tax, payable on 
November 14th. 


West India and Panama Telegraph Company.— 
The board recommend a payment of 6s. per share to June 30th 
last on the first preference shares, and £3 per share on account of 
arrears on the second preference shares. The sum of £1,500 is to 
be placed to reserve, leaving a balance of £322. 


TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending October 17th, after deducting the fifth of the gross receipts payable 
to the London Platino-Brazilian Telegraph Company, Limited, were £5,842. 

The Brazilian Submarine Telegraph Company, Limited. The traffic receipts for 
the week ending October 17th were £4,891 


THE TELEGRAPHIC JOURNAL AND 


TOBER 24; 1890. 1 
“aie lace ibehate ELECTRICAL REVIEW. oe 
SHARE LIST OF ELECTRICAL COMPANIES. 
Present Stock or Closing Closing Business done 
Taseus. ‘ge Share. (Getober 16). (october 2) |“ NctoPer 25, 1800. 
Highest. Lowest. 
250,0007| African Direct Telegraph, Ltd., 4 p. c. Deb. nei and to Bearer 100 98 —101 99 —102 z) 
1,549,1601| Anglo-American Telegraph, Limited .. | Stock 491— 50}xd| 49 — 50 xd) 504 498 
2,725,4201 Do. do. 6p.c. Preferred . wiv’ SORE - co RO 85 — 86 xd) 85 — 86 xd|_ gp} 85 
2,725,4201| Do. do. Deferred ... sie p> sn ae Stock! <p hlas— 14d 18 = 13} 133 at 
130,000 | Brazilian Submarine Telegraph, Limited .. Sas eh in 10 11g— 125 113— 12} 12,3, 11 
84,5007 Do. do. 5 p. c. Bonds... 100 100 —102 100 —102 
75,0001 Do. do. 5 p.c. 2nd Series, repayable June, 1996 | 100 103 —107 103 —107 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416.. a 3 Hei ae | 15 
63,416 Do. do. Preference, Nos. 1 to 63,416... 2 Fae 1;— 2 
$7,216,000 | Commercial Cable, Capital Stock ... . | $100 102 —104 102 —104 
224,850 | Consolidated Telephone Construction and Maintenance, Ltd. 14/- I eo 8 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20,000 | Stock 53— 53 Gi) 55 
16,900 | Cuba Telegraph, Limited .... ; 10 113— 12 113— 12 
6,000 Do. do. 10p.c. Preference... 10 17_— 18 17 — 18 
12,931 | Direct Spanish Telegraph, Limited iad (£4 only paid) 5 33— 4}xd 3g— 43xd 4 3% 
6,090 Do. do. 10 p.c. Preference... Na oe 5 9 —/10; y— 99xd 9 A 
60,710 | Direct United States Cable, Limited, 1877 a a = 20 10g— 103 10g— 103 10 10.9; 
400,000 | Eastern Telegraph, Limited, Nos. 1 to 400,000 ... sie ae 10 13§— 143xd| 13{— 143xd 143 13% 
70,000 Do.. 6 p. ¢. Preference 10 143— 15; 143— ldgxd| 143 be 
200,0001 Do. 5 p. c. Dehs. (1879 issue), repay. Aug., 1899. 100 106 —109 106 —109 
1,290,0001 Do. 4p. ¢. Mortgage Debenture Stock ... Stock | 104 —107 104 —107 
250,000 | Eastern Extension, Australasia and China Telegraph, Limited 10 14 — 14}xd| 143— l4gxd| 14} 14 
320,0001 Do. 6 p. c. Debentures, repay. February, 1891... ‘ 3100 100 —102 100 —102 
91,8001 Do. 5p.c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. reg. 1¢0 102 —105 102 —105 1014 “a 
325 ,2001 Do. 5 p. c. Debentures, 1890, medeeny. ann. drgs. to bearer 100 102 —105 102 —105 10234 id 
145,3001| Eastern and South African Tel., Ld., 5 p. c. Mort. Deb., 1900reg., 100 101 —104 101 —104 
198,2001 . Do. do. do. to bearer 100 tes Pe 101 —104 
45,000 | Electric Construction, Limited, Nos. 101 to 45,100 a Ds 10 aS 7h coaaaets| 7 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000... 5 a4— 5t oo ome Y 
70,000 | Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70,000 2 5 — 5% Gi bE 5 43 
Elmore’s Wire Manufacturing, Limited, Nos. 1 to 67,385 et oy As, De 
Boos issued at 1 pm. all paid (£13 paid) : , 23 Rh o 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,000 ...(£8 only paid) 5 3a— 4 23— 3 
180,227 | Globe Telegraph and Trust, Limited ioide wag) oe a 10 8i— 9% 9— 83 9 813 
180,042 Do. do. 6 p.c. Preference ... - % 10 143— 15 143— 143 143 144° 
150,000 | Great Northern Tel. Company of Copenhagen ... tg 10 153— 16} 153— 164 16} 133 
15,9001 Do. do. 5 p. c. Debs. (issue of 1881) 23 100 101 —104 101 —104 
230,0001 Do. do. do. (issue of 1883) ... 100 104 —107 104 —107 
9,3341 | Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 10 114— 123 114— 123 
5,334 Do. 7 p. ¢. Cumulative Preference, Nos. 2,667 to 8,000 10 11j— 123 11g— 125 
41,609 India-Rubber, Gutta-Percha and Telegraph Works, Limited . 10 183— 193 183— 195 19 18 2. 
200,0001 Do. do. . 43p.c. Deb., 1896.. Ay: “az 100 100 —102 xd| 100 —102 oy 
17,000 | Indo-European Telegraph, Limited.. oi et ad 25 36 — 38 36 — 38 
38,348 | London Platino-Brazilian Telegraph, Limited a ae sha 10 64— 7 6i— 74 
100,0001 Do. do. do. 6 p. c. Debentures ape 100 105 —108 105 —108 
43,900 | *Metropolitan Electric Supply, Limited, Nos. 6,101 to 50,000 . 10 53— 6 5 — 53 54 54 
438,984 | National Telephone, Limited, Nos. 1 to 438,984 ... 9 6. ase 5 43— 48 ag— At 4} 43 
15,000 Do. 6 p..¢..Cum. 1st Preference .. 10 124;— 123 12 — 124 
15,000 Do. 6 p. c. Cum. 2nd Preference ‘(£8 only paid) 10 93— 104 91— 103 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) 1 a— 32 a— 3 
9,000 | Reuter’s, Limited Jf 8 8i—. 8$xd 8i— 8ixd 8} 
209.750 South of England Telephone, Ltd., “Ordinary, Nos. 1 to 2 ,000, 1 a A 
Z 2,501 to 3,500, 93,251 to 300,000 } = ve Bie, re 
20,000 Do. 6 p. c. Cum. Pref., Nos. 1 to 20,000 (£34 only paid) 5 23— 38 23— 3 
3,381 | Submarine Cables Trust ‘ Cert. 113 —117 113 —117 
78,949, | Swan United Electric Light, Limited ads (£34 only paid) 5 53— 5% 53— 5} 5L 4 
37,350 |, Telegraph Construction and Maintenance, Limited wee 12 43 — 45 |. 48 — 45 45 4A 
150,0001 Do. do. do. 5 p. c. Bonds, red. 1894 100 100 —102 100 —102 
58,000 | United River Plate Telephone, Limited ... see 5 3i— 4 3— 4 
146,1281 Do. do. 5 p. ¢. Debenture Stock.. «. | Stock 90 — 94 90 — 94, 
38,2901 Do. do. 7 p. c. Debs., Nos. 1 to 1,000 ass 100 ne va a ag 
15,609 | West African Telegraph, Limited, Nos. 7, 501 to 23,109 ... Age 10 8i— 9h 8i— 93 
290,9001 Do. do. © do. 5 p. ¢. Debentures... see 100 98 —101,, 98 —101 
30,000 | West Coast of America Telegraph, Limited eee 10 3— 5 44— 5 $ 4} 
150,0002 Do. do. do. 8 p. c. Debs, repay. 1902 a 100 102 —107 102 —107 103% 103 
64,174 | Western and Brazilian Telegraph, Limited ve one 15 113— 11% 11 — 113 113 113 
27,873 Do. do. do. 5p.c. Cum. Preferred . bs ve’ 6z— WF e— 7 633 63 
27,878 Do. do. do. 6p. c. Deferred . 74 4$— 54 4i— 5 
200,0007 Do. do. do., 6 p..c. Debentures SsiAS "1910. 100 103 —106 103 —106 
250,0001 Do. 6 p. c. Mort. Debs., series “ B”’ of ’80, red. Feb., 1910 100 103 —106 103 —106 
88,32L | West India and Panama Telegraph, Limited... 10 2f— 33 3$— 3} se 3 
34,563 Do. do. do. 6p.c. Ist Preference ...| 10 114s 12 4-12 lig Pte 
4,669 Do. do. do, 6 p. c. 2nd Preference se 10 14 — 15 14 — 15 
1,336,000 | Western Union of U.S. Tel., 7 p. c. 1st Mort (Building) Bonds $1,000 | 122 —127 122 —127 
175,100 Do. do.. 6p.c. Sterling Bonds... 100 29 —103 99 —103 
- 42,853 |*Westmstr. Elec. Sup. Corp., Ord., Nos. LU1 to42,953 (£3 only paid) 5 2449 A 8 


* Subject to Founders Shares. 
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Blackpool Electric Tramway Company, Limited, £10 (264 paid), 71 7s—73.—Elmore Copper Depositing Priorities, 7 —7}.—Elmore’s 
French Patent Copper Depositing shares of £2 (issued at 10s. premium, 15s. paid), 1}—14.—House-‘o-House Company (£5 paid), 
5 —5}.—International Okonite, Ordinary of £10 (£7 paid), 6{—7§.—London Electric Supply Corp. cation, Ordinary (£5 paid) 
23—23.—Manchester Edison and Swan Company, £9 (£1 paid) 11/- —13/-. 
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THE ELECTRO-MAGNET.* 


By Prof. SILVANUS P. THOMPSON, D.Sc., B.A., M.1.E.E. 
(Continued from page 471.) 


Let me show you yet another experiment. This is the same 
electro-magnet (fig. 24) which has one flat pole and one rounded 
pole. Here is an armature, also bent, having one flat and one 
rounded pole. If I put flat to flat, and round to round, and pull 
at the middle, the flat to flat detaches first; but if we take round 
to flat, and flat to round, we shall probably find they are about 
equally good—it is hard to say which holds the stronger. 


Fig. 25.—ExPERIMENT oF DerTacHina ARMATURE. 


The law of traction can again be applied to test the so-called 
distribution of free magnetism on the surface. This is a subject 
on which I shall have to say a good deal. We must therefore 
carefully consider what is meant by the phrase. Let fig. 26 bea 
rough drawing of an ordinary bar magnet. Every one knows that 
if we dip such a magnet into iron filings the small bits of iron 


stick on more especially at the ends, bat not exclusively, and ‘if’ 


you hold it under a piece of paper or cardboard, and sprinkle iron 
filings on the paper, you obtain curves like those shown on the 
diagram. They attest the distribution of the magnetic forces in 
the external space. The magnetism running internally through 
the body of the iron. begins to leak out sideways, and finally all 
the rest leaks out in a great tuft at the end. These magnetic lines 
pass round to the other end, and there go in again, and the place 
where the steel is internally most highly magnetised is this place 
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Fig. 26.—Lints oF ForckE RUNNING THROUGH BaR MAGNET. 


across the middle, where externally no iron filings at all stick 
to it.. Now we have to think of magnetism from the inside 
and not the outside. This magnetism extends in lines, comiag 
up to the surface somewhere near the ends of the bar, and 
the filings stick on wherever the magnetism comes up to the 
surface. They do not stick on at the middle part of the bar, 
where the metal is really most completely permeated through and 


* Cantor Lecture. 
January 27th, 1890. 


Delivered before the Society of Arts, 


through by the magnetism; there are a larger number of lines 
per square centimetre of cross section in the middle region where 
none come up to the surface, and no filings stick on. Now, we 
may explore the leakage of magnetic lines at various points of the 
surface of the magnet by the method of traction. We can thereby 
arrive at a kind of measure of the amount of magnetism that is 
leaking, or, if you like to call it so, of the intensity of the “free 
magnetism ” at the surface. I do not like to have to use these 
ancient terms, because they suggest the ancient notion that mag- 
netism was a fluid or, rather, two fluids, one of which was plastered 
on at one end of the magnet, and the other at the other, just as 
you might put red paint or blue paint over the ends. I only use 
that term because it is already more or less familiar. Here is one 
of the ways of experimentally exploring the so-called distribution 
of free magnetism. The method was, I believe, originally due to 
Pliicker ; at any rate, it was much used by him. This little piece 
of apparatus was arranged by my friend and predecessor, Prof. 
Ayrton, for the purpose of teaching his students at the Finsbury 
College.* Here is a bar magnet of steel, marked in centimetres 
from end to end; over the top of it there is a little steel-yard, con- 
sisting of a weight sliding alongan arm. At the end of thatsteel- 
yard there is suspended a small bullet of iron. If we bring that 
bullet into contact with the bar magnet anywhere near the end, 
and equilibrate the pull by sliding the counterpoise along the 
steel-yard arm, we shall obtain the definite pull required to detach 
that piece of iron. The pull will be proportional, by Maxwell’s 


rule, to the square of the number of magnetic lines coming up | 


from the bar into it. Shift the magnet on a whole centimetre, 
and attach the bullet a little further on; now equilibrate it, and 
we shall find it will require a rather smaller force to detach it. 
Try it again, at points along from the end to the middle. The 
greatest force required to detach it will be found at the extreme 
corner, and a little less a little way on, and so on until we find at 
the middle the bullet does not stick on at all, simply because 
there are here no magnetic lines leaking. The method is not per- 
fect, because it obviously depends on the magnetic properties of 
the little bullet, and whether much or little saturated with mag- 
netism. Moreover, the presence of the bullet perturbs the very 
thing that is to be measured. Leakage into air is one thing; 
leakage into air perturbed by the presence of the little bullet of 
iron, which invites leakage into itself, is another thing. It is an 
imperfect experiment at the best, but a very instructive one. 
This method has been used again and again in various cases for 
exploring the apparent magnetism on the surface. I shall use it 
hereafter, reserving the right to interpret the result by the light 
of the law of traction. 

I now pass to the consideration of the attraction of a magnet on 
a piece of iron at a distance. And here I come to a very delicate 
and complicated question. What is the law of force of a magnet 
—or electro-magnet—acting at a point some distance away from 
it? Ihave a very great controversy to wage against the common 
way of regarding this. The usual thing that is proper to say is 
that it all depends on the law of inverse squares. Now, the law 
of inverse squares is one of those detestable things needing to be 
abolished, which, although it may be true in abstract mathe- 
matics, is absolutely inapplicable with respect to electro-magnets. 
The only use, in fact, of the law of inverse squares, with respect to 
electro-magnetism, is to enable you to write an answer when you 
want to pass an academical examination, set by some fossil ex- 
aminer, who learned it years ago at the University, and never tried 
an experiment in his life to see if it was applicable to an electro- 
magnet. In academical examinations they always expect you to 
give the law of inverse squares. What is the law of inverse 
squares? We had better understand what it is before we con- 
demn it. It is a statement to the following effect—that the action 
of the magnet (or of the pole some people say), at a point at a dis- 
tance away from it, varies inversely as the square of the distance 
from the pole. There is a certain action at one inch away. 
Double the distance; the square of that will be four, and, in- 
versely, the action will be 7; at double the distance the action is 
+; at three times the distance the action is 31, and so on. You 
just try it with any electro-magnet; nay, take any magnet you 
like, and unless you hit upon the particular case, I believe you 
will find it to be universally untrue. Experiment does not prove 
it. Coulomb, who was supposed to establish the law of inverse 
squares by means of the torsion balance, was working with long 
thin needles of specially hard steel, carefully magnetised so that 
the only leakage of magnetism from the magnet might be as 
nearly as possible leakage in radiating tufts at the very ends. He 
practically had point-poles. When the only surface magnetism is 
at the end faces, the magnetic lines leak out like rays from a 
centre, in radial lines. Now the law of inverse squares is never 
true except for the action of points; itis a “point” law. If you 
could get an electro-magnet or a magnet, with poles so small in 
proportion to its length that you can consider the end face of it 
as the only place through which magnetic lines leak up into 
the air, and the ends themselves so small as to be relatively mere 
points ; if, also, you can regard those end faces as something so 
far away from whatever they are going to act upon that the dis- 
tance between them shall be large compared with their size, and 
the end itself so small as to be a point, then, and then only, 
is the law of inverse squares true. It is a law of the 
action of points. What do we find with electro-magnets? 
We are dealing with pieces of iron which are not in- 


finitely long with respect to their cross section, and generally | 


* See Ayrton’s Practical Electricity, fig. 5a, p. 24. 
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possessing round or square end faces of definite magnitude, which 
are quite close to the armature; and which are not so infinitely 
far away that you can consider the polar face a point as compared 
with its distance away from the object upon which it is to act. 
Moreover, with real electro-magnets there is always lateral 
leakage ; the magnetic lines do not all emerge from the iron through 
the end face. Therefore, the law of inverse squares is not appli- 
cable to that case. What do we mean by a pole, in the first place? 
We must settle that before we can even begin to apply any law of 
inverse squares. When leakage occurs all over a great region, 
as shown in this diagram, every portion of the region is polar; 
the word polar simply means that you have a place somewhere on 
the surface of the magnet where filings will stick on ; and if filings 
will stick on to a considerable way down toward the middle all 
that region must be considered polar, though more strongly at 
some parts than at others. There are some cases where you can 
say that the polar distribution is such that the magnetism leaking 
through the surface acts as if there were a magnetic centre of 
gravity a little way down, not actually at the end; but cases 
where you can say there is such a distribution as to have a mag- 
netic centre of gravity are strictly few. When Gauss had to make 
up his magnetic measurements of the earth, to deseribe the earth’s 
magnetism, he found it absolutely impossible to assign ony de- 
finite centre of gravity to the observed distribution of magnetism 
over the northern regions of the earth; that, indeed, there was 
not in this sense any definite magnetic pole to the earth at all. 
Nor is there to our magnets. There is a polar region, but not a 
pole ; and if there is no centre of gravity of the surface magnetism 
that you can call a pole from which to measure distance, how 
about the law of inverse squares? Allow me to show you an 
apparatus (fig. 27), the only one I ever heard of in which the 


Fie 27. 


APPARATUS TO ILLUSTRATE THE LAW oF INVERSE SQUARES. 


Sa 

law of inverse squares is true. Here isa: very long thin magnet 
of steel, about 3 feet long, very carefully magnetised so as 
to have no leakage until quite close up to the end. The consequence 
is that for practical purposes you may treat this as a magnet 
having point poles, about an inch away from the ends. The south 
pole is upwards, and the north pole is below, resting in a groove in a 
base-board which is graduated with a scale, and is set in a direc- 
tion east and west. I use a long magnet, and keep the south pole 
well away, so that it shall not perturb the action of the north pole, 
which, being small, I ask to be allowed to consider as a point. I 
am going to consider this point as acting on a small compass 
needle suspended over a card under this glass case constituting a 
little magneto-meter. If this were properly arranged in a room 
free from all other magnets, and set so that that needle shall point 
north, what will be the effect of having the north pole of the long 
magnet at some distance eastwards? It will repel the north end 
and attract the south, producing-a certain deflection which we can 
read off ; reckoning the force which causes 1t by calculating the 
tangent of the angle of the deflection. Now, let us move the north 
pole (regarded as a point) nearer or farther, and study the effect. 
Suppose we halve the distance from the pole to the indicating 
needle, the deflecting force at half the distance is four times as 
great; the force at double the distance is one quarter as great. 
Wherefore? Because, firstly, we have taken a case where the dis- 
tance apart is very great compared with the size of the pole; 
secondly, the pole is practically concentrated at a point; thirdly, 
there is only one pole acting; and, fourthly, this magnet is of 
hard steel, and its magnetism in no way depends on the thing it is 
acting on, but is constant. I have carefully made such arrange- 
ments that the other pole shall be in the axis of rotation, so that 
its action on the needle shall have no horizontal component. The 
apparatus is so arranged that whatever the position of that north 
pole, the south pole, which merely slides perpendicularly up and 
down on a guide, is vertically over the needle, and therefore does 
not tend to turn it round in any direction whatever. With this 
apparatus one can approximately verify the law of inverse squares. 
But this is not like any electro-magnet ever used for any useful 
purpose, You do not make electro-magnets long and thin, with 
point poles a very large distance away from the place where they 
are to act; no, you use them with large surfaces close up to their 
armature. 

There is yet another case which follows a law that is not a law 
of inverse squares. Suppose you take a bar magnet, not too long, 


and approach it broadside on towards a small compass needle, fig. 
28. Of course, you know as soon as you get anywhere near the 
compass needle it turns round. Did you ever try whether the 
effect is inversely proportional to the square of the distance 
reckoned from the middle of the compass needle to the middle of 
the magnet? Do you think that the defiexions will vary inversely 
with the squares of the distances? You will find they do not. 
When you place the bar magnet like that, broadside on to the 
needle, the deflexions vary as the cube of the distance, not the 
square. 


Fie: 28.. 


DEFLEXION OF NEEDLE CAUSED BY BAR MAGNET BROADSIDE ON. 


Now, in the case of an electro-magnet pulling at its armature 
at a distance, it is utterly impossible to state the law ia that mis- 
leading way. The pull of the electro-magnet on its armature is 
not proportional to the distance, nor to the square of the distance, 
nor to the cube, nor to the fourth power, nor to the square root, 
nor to the three-halfth root, nor to any other power of the distance 
whatever, direct or inverse, because you find, as a matter of fact, 
that as the distance alters, something else alters too. If your 
poles were always of the same strength, if they did not act on one 
another, if they were not affected by the distance in between, then 
some such law might be stated. If we could always say, as we 
used to say in the old language, “at that pole,” or ‘at’ that 
point,” there are to be considered so many “units of magnetism,” 
and at that other place'so many units, and those are’ going to act 
on one another; then you could, if you wished, calculate the force 
by the law of inverse squares. But that does not correspond to 
anything in fact, because the poles are not points, and further, the 
quantity of magnetism.on them is not a fixed quantity. As soon 


Fig. 29.—Ciosep Magnetic Circuit. 


as the iron armature is brought near the pole of the electro-mag- 
net, there is mutual interaction; more magnetic lines flow out 
from the pole than before, because it is easier for magnetic lines 
to flow through iron than through air. Let us consider a little 
more narrowly that which happens when a layer of air is intro- 
duced into the magnetic circuit of an electro-magnet. Here we 
have (fig. 29) a closed magnetic circuit, a ring of iron, uncut, such 
as that on which we experimented last week. The only reluctance 
in the path of the magnetic lines is that of the iron, and this 
reluctance we know to be small. Compare fig. 29 with fig. 30, 
which represents a divided ring with air gaps in between 
the severed ends. Now air is a less permeable medium for 
magnetic lines than iron is, or, in other words, it offers 
a greater magnetic reluctance. The magnetic permeability 
of iron varies as we know both with its quality and with the 
degree of magnetic saturation. Reference to Table III. shows 
that if the iron has been magnetised up so as to carry 16,000 
magnetic lines per square centimetre, the permeability at that 
stage is about 320. Iron at that stage conducts magnetic lines 
320 times better than air does: or air offers 320 times as much 
reluctance to magnetic lines as iron (at that stage) does. So then 
the reluctance in the gaps to magnetisation is 320 times as great 
as it would have been if the gaps had been filled up with iron. 
Therefore, if you have the same magnetising coil with the same 
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battery at work, the introduction of air-gaps into the magnetic 
circuit will, as a first effect, have the result of decreasing the 
number of magnetic lines that flow round the circuit. But this 
first effect itself produces a second effect. ‘There are fewer mag- 
‘netic lines going through the iron. Consequently, if there were 
16,000 lines per square centimetre before there will now be fewer 
—say only 12,000 or so. Now refer back to Table III., and you 
will find that when B is 12,000 the permeability of the iron 1s not 


Fic. 30.—Diviprep Maenetic CIRcuvIT. 


320 but 1,400 or so. Thatis to say, at this stage, whenjthe mag- 
netisation of the iron has been pushed only so far, the magnetic 
reluctance of air is 1,400 times greater than that of iron, So that 
there is a still greater relative throttling of the magnetic circuit 
by the reluctance so offered by the air-gaps. ; 
Apply that to the case of an actual electro-magnet. Here is a 
diagram, fig. 31, representing a horseshoe electro-magnet with an 
armature of equal section in contact with it. The actual electro- 
magnet for the experiment is here on the table. You can calculate 


Fic. 31.—ELrectTro-MAGNET WITH ARMATURE IN CONTACT. 


out from the section, the length of iron, and the table of permea- 
bility, how many ampére turns of excitation will produce any 
required pull. But now consider that same electro-magnet, as in 
fig. 32, with a small air gap between the armature and the polar 
faces. The same circulation of current will notnow give you as much 
magnetism as before, because you have interposed air gaps; and 


by the very fact of putting in reluctance there the number of ° 


magnetic lines is reduced. 

Try, if you like, to interpret this in the old way by the old 
notion of poles. The electro-magnet has two poles, and these 
excite induced poles in the opposite surface of the armature, 
resulting in attraction. If you double the distance from the pole 
to the iron, the magnetic force (always supposing the poles are 
mere points) will be one quarter, hence the induced pole on the 
armature will only be one quarter as strong. But the pole of the 
electro-magnet is itself weaker. How much weaker? The law of 
inverse squares does not give you the slightest clue to this all- 
important fact. If you cannot say how much weaker the primary 
pole is, neither can you say how much weaker the induced pole 
will be, for the latter depends upon the former. The law of in- 
verse squares in a case like this is absolutely misleading. 

Moreover, a third effect comes in, Not only do you cut down 
the magnetism by making an air-gap, but you have a new consi- 
deration to take into account. Because the magnetic lines, 
as they pass up through one of the air-gaps, along the arma- 
ture down the air-gap at the other end, encounter a con- 
siderable reluctance, the whole of the magnetic lines will not 
go that way; a lot of them will take some shorter cut, although it 


may be all through air, and you will have some leakage across 
from limb to limb. I do not say you never have leakage under 
other circumstances : even with an armature in apparent contact 
there is always a certain amount of sideway leakage. It depends 
on the goodness of the contact. And if you widen the air- 
gaps stiJl further, you will have still more reluctance in the 
path, and still less magnetism, and still more leakage. Fig. 33 


Fig. 32. 


ELECTRO-MAGNET; witH AIR Gap OnE MinLimeTRE WIDE. 


roughly indicates this further /stage.{ f*The armature will be far 
less strongly pulled, because, in the] first place, the increased 
reluctance strangles the flow of magnetic lines, so that there are 
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Fig. 33. 


fewer of them in the magnetic circuit ; and, in the second place, . 


of this lesser number.only a fraction reach the armature because 


of the increased leakage. When you take the armature entirely - 
away, the only magnetic lines that go through the iron are. 
those that flow by leakage across the air from the one limb to the. 
This is roughly illustrated by fig. 34, the last of this set... 

Leakage across from limb to limb is always a*waste of the mag-. 
netic lines, so far as useful purposes are concerned. Therefore it, 
is clear that, in order to study the effect of introducing the dis-. 


other. 


tance between the armature and the magnet, we have to take into, 
account the leakage; and to calculate the leakage is no easy; 
matter. There are so many considerations that occur as to that: 
which one has to take into account that it is not easy to choose the 
right ones and leave the wrong ones. Calculations we must make 
by-and-bye—they will be added as an appendix to this lecture—but 
for the moment experiment seems to be the best guide. 

I will, therefore, refer, by way of illustrating this question of 
leakage, to some experiments made by Sturgeon. Sturgeon had a 
long tubular electro-magnet made ofj a piece of old musket 
barrel of iron wound with a coil; he put a compass needle about 
a foot away, and observed the effect. He found the compass 
needle deflected about 23°; then he got a rod of iron of equal 
length, and put ‘ in at the end, and found that putting it in so 
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that only the end was introduced—in the manner I am now illus- 
trating to you on the table—the deflection increased from 23° to 
37° ; but when he pushed the iron right home into the gun barrel, 
it went back to nearly 23°. How do you account for that? He 
had unconsciously increased its facility for leakage when he 
lengthened out the iroacore. And when he pushed the rod right 
home into the barrel, the extra leakage which was due to the 


wooo =~, 


Say 
S 
\ 
\ 
\ 
\ 
i 
1 
1 
! 
1 
I 
/ 
' 


x 
co 


~ 


-- ~ 


- 


Fig. 34. 


added surface could not and did not occur. ‘There was additional 
cross section, but what of that? The additional cross section is 
practically of no account. You want to force the magnetism 
across some 20 inches of air which resists from 300 to 1,000 times 
as much as iron. What is the use of doubling the section of the 
iron? You want toreduce the air reluctance, and you have not 
reduced the air by putting a core into the tube. 
(To be continued.) 
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NOTES ON HIGH VACUA. 
By J. SwInBuRNE. 
(Read before Section A, September 9th, 1890.) 
ti 


In a series of papers on “Incandescent Lamp Manufacture,” I 
called attention to the great superiority of the Geissler to the 
Sprengel form of mercury pump. Several kinds of Sprengel pump 
were successively connected to a Geissler, and both were worked at 
the same time. The Sprengel invariably stopped taking air down 
before the Geissler ; in fact, the Geissler never stops. It acts as 
its own McLeod gauge, and never indicates a perfect vacuum. 
The probable reason why the merits of the Geissler have been so 
underrated is that it needs the greatest care in securing perfect 
dryness of the bulb and valve. Not only will traces of water 
vapour condense under the floating valve instead of lifting it and 
going through, but it is probable air does so too. About a century 
ago Davy showed that if the mercury were allowed to run up 
gently in an imperfect Torricellian vacuum, a bubble was left ; 
but if allowed to rise suddenly, it indicated a perfect vacuum, the 
air being condensed against the glass. In the lamp papers I 
described a form of pump which avoids difficulties due to small 
condensations. The main bulb discharges into a small chamber 
sealed by a little \/-tube, so that a pressure of 1/100 a would move 
the mercury. This chamber exhausts into a larger globe, ex- 
hausted mechanically, and sealed by a floating valve. The small 
chamber is thus as thoroughly exhausted as an ordinary 
pump can pump it; but the pump proper, exhausting into 
high vacuum, can thus work better. The condensed air 
and water cannot expand back into it. It is thus really a 
double pump, or two mercury pumps in series. The only 
drawback is that it needs some pressure to open the first 
valve or sealing, so that there might, after all, be some con- 
densation under it. I have lately devised and used a pump 
made as follows :—a, is the body or chamber of the pump proper. 
This exhausts into the small chamber, B, sealed by the valve, c, 
and this exhausts into the chamber, c, sealed by the floating 
valve, H. Gis connected to a reservoir and mechanical air pump. 


The valve, c, has a long thin glass rod passing down through 4 into 
the lower tube, which acts as a guide. A loose sleeve, F, is strung 
on this rod. There is a swelling at © which fits the lower end of 
the sleeve, and is small enough to pass through the neck in 
putting the pump together. When the mercury rises in the 
globe, A, it lifts the sleeve till the lower end catches on £, which 
closes it. The mercury rises, and floats the sleeve, thus lifting 
the valve, c. The mercury that sealed c, then runs out, and there 
is a clear passage through into B; so no condensation takes place 
ina. The mercury rises till it floats H. When it falls, the valve, 
c, acts again, for the mercury has filled the sleeve, Fr, over the 
top, and c is heavy enough to sink the sleeve and rod when the 
sleeve is full of mercury. I have tried electromagnetic and other 
arrangements ; but this is the best, as far as I have gone. 


Fig. 1. 


Fig. 2 


When using a pump it is best not to let air, and perhaps moisture, 
run through it more than can be helped. By the use of a sort of 
syphon it is possible to seal on new work to be exhausted without 
letting the air pressure into the pump. 

The point, K, is the barometric height at which the mercury 
normally stands in the tube, r. There is then a clear passage 
between L, which is connected to the tubes to be exhausted, and m, 
which goes to the drying tubes and pump. When a tube has been 
sealed off and a new one is to be put on, the mercury reservoir at 
the foot of the arrangement is raised so that bulb, n, is filled. A 
tap at the foot of the tube, Rr, is closed, and the vacuum in b is 
broken. The mercury then runs up to the new barometric height, 
p. The new tube is then sealed on and exhausted by a mechanical 
pump, the connection being then sealed off. The mercury in the 
long tube then stands only half an inch or so above that in n, and 
on opening the tap at the foot of rn, the communication is made 
again to the pump. The small bulb, o, and the trap at the top 
are to prevent a plug of mercury from going round into the phos- 
phoric tubes. 

The pump is driven by water so as to de self-acting, and can be 
left running for any length of time. Those who have worked 
much with mercury pumps will realise the value of this. Nothing 
makes one feel the futility of life more than to exhaust something 
by hand which cracks at the last stage, when five hours of life 
have been ticked off. 

il. 


In the same papers on lamp making I urged; that [the methods 
of measuring high vacua were inaccurate and completely mis- 
leading. The McLeod gauge and the induction coil are usually 
relied on for testing vacua. In incandescent lamp work the 
induction coil is almost exclusively used. With the test by 
induction sparks, I have, at present, nothing new to add, and will 
confine myself to the McLeod gauge. In measuring vacua with 
this gauge it is assumed that the mercury itself has no vapour 
tension. The vapour tension of mercury has been given by Reg- 
nault as about 50 millionths of an atmosphere. If it is anything 
like this, of course a vacuum of one millionth, or of ‘005 millionth, 
as some experimenters professs to have reached, is absurd. When 
discussing this subject at the Society of Arts after Dr. S. P. 
Thompson’s well-known paper on “ Mercury Pumps,” Prof. Ram- 
say gave ‘25 millionth of an atmosphere, or, as I shall write it 
shortly, ‘25 m., as the vapour tension of mercury at ordinary tem- 
peratures. . 

The whole action of a pump is consistent with a vapour tension 
of from 25 m. to 50 m. A Geissler does not reduce the pres- 
sure in geometrical progression; but when it gets a good 
vacuum it takes out very little air each stroke, worked fast, 
and much more if worked slowly. This looks as if when the 
tension of mercury vapour was nearly reached, the air taken 
out at each stroke was what diffused into the mercury 
vapour. This would also explain why a Geissler, which 
goes on long after Sprengel stops, does not so readily make a 
sparkless tube. A Sprengel stirs up the mercury, and gives the 
tube being exhausted more chances of getting filled with mercury 
vapour, which is anon-conductor. This also explains why so many 
experimenters get better vacua with hot mercury. Of course a 
new pump should be heated to get the moisturejoff the glass, but 
not when it is in ordinary use. 
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To test this more directly, I attached two McLeod gauges to the 
same pump. They communicated till a fair vacuum was reached. 
One was then sealed by raising the mercury past the elbow tube. 
The gauges were allowed to communicate by lowering the mercury 
every now and then, and it was always lowered before taking a 
reading. By this arrangement, when the pressure was reduced 
nearly to the vapour pressure of mercury, one gauge might have 
little but mercury vapour, and show a good vacuum; while the 
other had air at the same pressure, and showed a pressure equal 
to the vapour tension of mercury, or nearly so. The gauges are 
graduated by finding p v corresponding to one millionth of an 
atmosphere, and graduating accordingly. The pressure in 
millionths is then the product of the reading on the closed tube 
and the difference in the column. Each reading is thus readily 
taken at several pressures to make sure there is no condensation 
of any vapours or gases. The readings obtained varied in an 
extraordinary way. When the exhaustion was carried so far that 
the open gauge registered 2 m. or 3 m., the closed registered from 
20 m. to 60 m. The least difference in temperature seems to make 
a large difference in the readings. In some cases, when the 
vacuum was still low, the open gauge was heated till the mercury 
sputtered, and condensed about the bulb. The bulb was then 
warmed to evaporate the mercury and drive all the air out, and 
the elbow tube sealed by raising the mercury. When the gauge 
was cool both were unsealed and readings taken. The gauge that 
had been warmed sometimes gave 1 m. against no less than 230 m. 
in the other. Ten minutes’ connection generally brought the 
readings equal. Obviously the movement of the air need not 
depend on diffusion only; for a very small difference of tempera- 
ture would cause mercury to evaporate in one gauge and condense 
in the other, driving the air with it. 

I made a gauge with an alloy of about equal parts of potassium 
and sodium, which is liquid at ordinary temperatures. It would, 
of course, absorb any mercury vapour, and has probably a low- 
vapour tension. It was very troublesome, for it could not be ex- 
posed to the air for a moment, and heavy hydrocarbons would 
prevent the pump’s working. The alloy always gets some mois- 
ture, and gets coated with a thin film of oxide which prevents 
drops from uniting, and they can only be run together by heating 
under a hydrocarbon of low boiling point. I eventually got the 
gauge fitted up, but the alloy acted on the film of moisture on the 
glass, and the bubbles formed seemed to drive plugs of it about. 
It has a very low specific gravity, and pistons of it began to stray 
about inside the pump, and I was afraid they might get to the 
mercury, and by combining explosively, smash the pump, so the 
experiment was abandoned. In one experiment a plug did wander 
into the tube, r, and cracked it. 

Fusible alloy was next tried. It worked better, but the vapours 

of some sulphur that was used to trap any mercury vapour 
blackened the surface, and only two readings were obtained 
These gave a pressure of only 13°5 m. as the vapour tension of. 
mercury. 
_ Whether it is really 13 m. or 50m. is of comparatively little 
importance; but there seems to be quite enough evidence that the 
readings of ‘01 m., and higher vacua that have been given, are 
inaccurate to the extent of some hundreds of thousands per cent. 
This is important in many investigations pursued by means of 
mercury pumps, for instance, experiments on the “ Fourth State 
of Matter.” ‘The question is also important in lamp making, as it 
shows that better vacua are possible, and they may be an advan- 
tage. I do not know whether pumps worked with alloy of sodium 
and potassium will come into commercial use. 


Discussion. 


Lord RAYLEIGH considered the points that Mr. Swinburne had 
brought before the Section were of great interest. He had not 
had much experience in obtaining the highest vacua, but he had 
a good deal of experience with the mercury pump. He had been 
astonished with the immense quantity of vapour which hung about. 
At onetime he passed a large quantity of air slowly over the mer- 
cury and then through a sulphur tube, and it would astonish most 
people to see what the discolouration of the sulphur was from the 
mercury vapour carried over the area. The points as to the beha 
viour of the M’Leod gauge as the only available method for mea- 
suring the vacua were of the highest importance, and in conclusion 
he hoped Mr. Swinburne would not slacken his efforts to arrive at 
the bottom of the matter. 


THE COMPENSATION OF ALTERNATING-CURRENT 
VOLTMETERS, 


By J. Swinpurne. 
(Read before Section A, September 9th, 1890.) 


In 1887 I had the honour of bringing before this Section several 
methods of compensating voltmeters and resistance-bridges 
for variations of temperature. Wires with different temperature 
co-efficients were used, by which means errors from change of 
temperature can be avoided. Methods of compensating watt- 
meters for the errors inherent in them were also explained. 
The present communication relates to a somewhat analogous 
arrangement for compensating alternating voltmeters for changes 
of frequency. 


It is much more easy to make a‘ current indicator for alter- 
nating than direct currents, for troubles from hysteresis do not 
come in, and the slight tremble makes the moving part hang 
freely. If it is attempted, however, to use such a instrument as 
a voltmeter, the self-induction makes the reading far too low, and 
the error varies with the frequency. 

To get over this trouble, a voltmeter may have a non-inductive, 
or nearly non-inductive, resistance put in shunt to its active 
coil. A coil with an adjustable iron core is then put in shunt to 
the active coil, this shunt coil having a very much larger time- 
constant. Though both voils have iron cores, they have open 
magnetic circuits, so they have practically constant co-efficients 
of self-induction. When the frequency increases, the current 
through the whole instrument under a given pressure falls; but 
the back pressure of the shunt coil increases more rapidly 
than that of the active coil, so that it takes less than its 
share, while the active coil gets a larger share of the reduced 
current; the actual current, and therefore the reading, in it 
remaining constant. The instrument is calibrated with a direct 
current. An alternating current is then put on, and the core of 
the shunt coil regulated till the readings agree with those of the 
direct current. 

A similar effect might be obtained by putting a condenser in 
shunt to the non-inductive series resistance; but it does not look 
so promising, and I have not gone into the size of condenser 
needed in practice. 


LONDON COUNTY COUNCIL. 


THe weekly meeting was held at Spring Gardens, 8.W., on Tues- 
day last, with Sir John Lubbock in the chair. The Asylums Com- 
mittee, in bringing forward their report, stated, with reference to 
the Claybury Asylum, it had been decided to light it by electricity. 
In order to do this, they had referred it to one of the assistants in 
the engineers department to prepare and formulate a scheme for 
that object. It would be necessary for the purpose to expend a 
sum of money for the preparation of plans, the employment of 
temporary draughtsmen, and, possibly, for consultation with an 
expert. In conclusion, the committee recommended that a certain 
sum of money should be devoted to the object. 


NEW PATENTS—1890. 


15413. “ An arc electric lamp.” T. B.Grant. Dated Septem- 
ber 29. 


15455. “ Improvements in or appertaining to welding metals 
electrically.” W.P.THompson. (Communicated by C. L. Coffin, 
United States.) Dated September 30. (Complete.) 


15456. ‘‘ Improvements in or appertaining to welding metals 
electrically.” W.P.THomrson. (Communicated by C. L. Coffin, 
United States.” Dated September 30. (Complete.) 


15464. ‘ Apparatus for governing electric light engines, marine 
engines, and other engines.” T. Suutivan, J. W. Hueues, V. W. 
CuEmerRy, and A. H. S. Brownz. Dated September 30. 


15469. “ Improved method of, and apparatus for, administer- 
ing electricity to the human body.” O.Imray. (Communicated 
by the Bethel Electric Medical Baths Company, Limited, 
Australia.) Dated September 30. (Complete.) 


15482. “ Improvements in and relating to electric batteries.” 
H. H. Lax. (Communicated by the Crosby Electric Company, 
United States.) Dated September 30. (Complete.) 


15547. ‘ Improvements in locked switches for electric current 
circuits.” J. A. Inirre and F. Tzagusr. Dated October 1. 


15573. ‘ An improved method and means of attaching and 
suspending electric and other fittings.” F. J. Down. Dated 
October 2. 


15629. 
coils to be used therewith, and for other purposes.” 
and J. Lewis. Dated October 2. 

15640. ‘ Improvements in electric or secondary batteries.” 
E. Hancock and A. J. Marquanp. Dated October 2. 


15643. ‘ Improvements in and connected with electric tram- 
ways or railways, and for working electrically propelled vehicles 
thereon.” E.Hoprxinson. Dated October 2. 


15644. ‘ Improvements in electric clock-circuit-closing appa- 


“ Improvements in telephone transmitters and induction 
W. WHEATLEY 


ratus.” W. Brown. Dated October 2. 

15654. ‘“ Improvements in pull-down switches for walls oF 
ceilings for electric light.” C. W. Cox and F. Roprnson. Dated 
October 3. 

15741. ‘ Electric fire indicator.’ T. R. Dousz. Dated Octo- 
ber 4, 
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10640. “Improvements in electric arc lamps.” T. P. © 
Crampton and A. Essineer. Dated July-1. 8d. Claims :—1. In 
combination with the lower carbon holder tube, a crown piece at 
its top carrying several refractory studs, and a weight urging 
upwards a canoidal piece of insulating material supporting the 
carbon, so that the coned point of the carbon is retained in posi- 
tion as it is consumed by bearing against the studs, against which 
the conoidal insulating piece is made to bear when the carbon is 
exhausted, substantially as and for the purpose set forth. 2. In 
combination with the upper carbon holder tube having attached 
to it a core subject to the differential attraction of two solenoids, 
a clutch consisting of jaws which grip the carbon until, by the 
descent of the tube a certain distance, they meet adjustable stops 
whereby they are released, allowing the carbon to slip downwards, 
substantially as described. 3. The combination of a lower carbon 
holder such as is referred to in the first claim, and of an upper 
carbon holder and clutch such as is referred to in the second 
claim with suitable solenoids and framing, constituting an electric 
arc lamp, substantially as described. 


12185. ‘‘ An improved mode of and apparatus for distributing 
electricity.” A. H. Howarp. Dated July 31. 11d. Claims :— 
1. In a system of electric distribution from a central station, 
through storage batteries situated at various points on the ex- 
ternal circuit, the use, at the central station, of a periodically 
acting automatic switching apparatus, for diverting (temporarily) 
the entire dynamo current from the batteries in charge, to a re- 
sistance, and allowing mechanism situated at the various storage 
stations on the line, to come into action and effect the changes in 
the local circuits, as and for the purpose above described. 2. In 
combination with the storage batteries at each installation, a 
rotary commutator arranged to effect a cycle of changes in the 
connection of the batteries with the line wire, and with each 
other, as and for the purpose above set forth. 


12236. “ Improvements in appliances for distribution of power 
by alternating and commutated electric currents.” J. SwINBURNE. 
Dated August 1. 8d. Transformers are used to transform alter- 
nating currents, and these alternating currents are, when desired, 
combined to form direct currents, and may themselves be pro- 
duced by the commutation of direct currents. 5 claims. 


12237. “ Improvements in and connected with electric trans- 
formers.” J. SwinpurNnE. Dated August 1. 8d. Two or more 
transformers are nsed for each house, and are put into or out of 
circuit by automatic gear as required. Thus a 100-lamp house 
may have a 90 and a 10-lamp transformer. The 10-lamp trans- 
former is ordinarily in circuit, but when the current rises to that 
of 11 lamps, an electro-magnet or other suitable mechanism cuts 
the primary and secondary of the 90-light transformer into circuit. 
When no lamp is used the mechanism may be arranged to cut out 
even the 10-lighter, and leave in a minute transformer just big 
enough to work the mechanism. 65 claims. 


12503. “ Improvements in dynamo-electric machines.” F. V° 
AnpERsEN. Dated August 7. 8d. Has for its objects to con- 
struct the brushes by which the current is taken off or conducted 
to a dynamo-electric machine of an improved shape and in an 
improved manner. The brushes are constructed in the shape of 
an are of a circle, and are manufactured by winding copper or 
other wire, or conducting strips or tape, into a round reel, and 
soldering the wire or strips or tapes together at as many places as 
the number of brushes intended to be cut out of the reel, and, 
finally, cutting the reel into the intended number of pieces, so 
that a soldered portion is at or near one end of each piece, and 
the other end is unsoldered. The brushes are arranged in such 
manner that the end that comes in contact with the commutator 
is radial to it. 4 claims. . 


18553. “Improvements in and in connection with electrica 
signalling apparatus for preventing collisions between trains on 
railways.” E.Epwarps. (A communication from abroad by T. 
Verls, of Wiirzburg.) Dated August 27. 8d. This invention 
has for its object the prevention of collisions between locomotive 
engines or trains travelling in the same or opposite directions upon 
the same line of rails, and also to give notice at the right time of 
the threatening danger to the drivers of both locomotives by means 
of electrical bells. 3 claims. 


CORRESPONDENCE. 


Electricity Meters. 


In your last week’s issue under “ Meters” in your 
Notes, I see with much interest that there are 515 elec- 
tricity meters in use at the Geneva Central Station. 

Permit me to say with regard to your concluding 
remark that I do not think it in the least doubtful that 
this total is largely exceeded in the London central 
stations. This company alone, for instance, has 206 


electricity meters in daily operation, all of the Aron 
type, with one exception, and over 17,500 lights. 

The Kensington and Knightsbridge Company, St. 
James’s and Pall Mall, Westminster Company, and 
others will at least make the total reach 1,000, and to 
this would have to be added the meters on the alterna- 
ting systems. 

W. Howard Tasker, 
Electrician Chelsea Electricity Supply 


Company, Limited. 
October 21st, 1890. 


In the last issue of your esteemed paper, on page 463, 
you mention under the heading “ Meters,” that 450 
Aubert meters and 65 Aron meters are in operation at 
the Geneva Central Station. You conclude the 
leaderette with the question, “ We wonder whether 
London with all its central stations can total 515 meters 
in use?” 

Will you allow us to draw your attention to the fact 
that the Aubert meter is not an electricity meter like 
the Aron meter, but simply a primitive arrangement 
for counting the “lamp hours,” consequently it does 
not come up to the standard which is expected in this 
country for meters. 

As regards the number of meters in use in London, 
we cannot say positively how many meters of the 
various types are in actual use, but it may interest you 
to know asa positive fact that we have sold the follow- 
ing number of Aron meters :— 


For the year 1887 ae niet Saeed 
% » 1888 ih sag epee OG 
‘a LOS ee ae wo. O04 
ef », 1890 upto date ... eyed 


And we have booked orders within the month of 
October for close on 1,100 Aron meters to be delivered 
during the coming season, most of which are for London. 


The General Electric Company, Limited, 
H. Hirst, Director. 


The Lane-Fox Patents. 


Now that “The Lane-Fox Electrical Company” is 
showing some fresh signs of vitality by bombarding the 
unfortunate “consumers” of electric light with mys- 
terious manifestoes, threats of writs, et hoc genus omne, it 
would be useful, I think, if some of your more initiated 
readers would throw a little light upon this matter. 
Many good people, I fancy, have either forgotten Mr. 
Lane-Fox and his inventions, or are now hearing of 
them for the first time. Upon such minds the question 
“What is the Lane-Fox system ?” has very much the 
some effect as the old riddle, ‘‘ Who’s Griffiths ? ” with 
which in my early youth the walls and hoardings of 
London used to be placarded. Is Mr. Lane-Fox also 
the Safe Man ? 


October 22nd, 1890. 


Mystified. 


Running Alternators Parallel. 


It may interest your readers to know that during the 
past few days we have tried running the Mordey alter- 
nators here in parallel. The results have been in every 
way satisfactory. 

As we had no synchroniser, we joined a transformer 
to each of the two machines, and put the secondaries 
in series with two incandescent lamps, so that when the 
two machines were in phase, the lamps were bright as 
with an ordinary synchroniser. We tested the trans- 
formers for this by so connecting them both to one 
machine, that the lamps in series were bright with the 
secondaries in series. We then transferred the primary 
wires of one transformer, so as to connect it to the cor- 
responding poles of the other machine, 
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We send you sketch of the connections. From these 
you will see that any current passing from one machine 
to the other is registered on both ammeters. 

The machines were first put parallel when the load 
on the one supplying current to the outside circuits was 
only 5 amperes. They went into step at once and kept 
so. The current going between the machines to keep 
them in phase was not sufficient to make the needles 
swing more than 2 ampere divisions on the ammeters. 

The load was transferred to either machine quite 
easily by speeding its engine up slightly by means of 
its governor. 


TO MACHINE N°. 


A A 
OPS OPS 
L 


TO GIRCUIT | 


A, Ammeteér, DPS, Double pole switch, L, Lamps. 


TO MACHINE N° 1. 


The second dynamo was switched out of and into 
circuit several times as the current increased. They 
were run parallel till after the heavy load of the evening 
(about 40 ampéres) was passed, each machine taking 
half the work. 

During the heavier loads, the swing of the needles 
was greater, showing that more current was being sent 
between the machines ; but this would correspond to 
only 3 or 4 amperes. 

When the load dropped under 30 ampéres, the load 


was transferred to one dynamo, and the other switched _ 


out of circuit. 

We have also made the experiment of switching the 
machines in parallel when not at the same voltage. 
The difference was about 3 per cent. The current 
which flowed between them was 10 ampéres. This 
seems to indicate that a very large current indeed must 
have passed when Mr. Mordey made his experiment of 
putting a machine at 1,000 volts in parallel with one at 
2,000 volts. 

George S. Hooker, Electrician. 

Bath Electric Light Works, 

October 15th, 1890. 


Accumulator Management. 


Will Mr. Barber-Starkey kindly oblige by letting me 
know how much soda (common washing, I believe) 
should be put to one gallon of solution—1 to 10 for 
accumulators. I have lately bought some second-hand 
cells. Some give a good current after charging and 
others comparatively little, though all look much the 
same in colour. What is likely to be wrong, and how 
can I remedy it ? ; 

I have already tried some soda, adding it to the solu- 
tion, which hissed up until it was dissolved ; but con- 
siderable sulphate still remains. 

B. B. 


Telephonic Specific Inductive Capacity. 


In an article under the above heading in your last 
issue, Mr. W. W. Jacques points out that there is a con- 
siderable difference between the telephonic and the 


telegraphic specific inductive capacity of certain ma- 
terials. 

After describing some experiments made by himself 
and others upon various dielectrics, he gives a table 
showing that the telephonic capacity of all the samples 
tried, except one, is HIGHER than the telegraphic capa- 
city of those samples. 

Surely this is not quite correct. 

All theory and practice, except Mr. Jacques’s, so far 
as I am aware, tend to show that the capacity of any 
dielectric is LESS when measured by currents of 
short duration—e.g., telephonic currents—than when 
measured by currents of longer duration, ¢.g., tele- 
graphic currents, owing to the “absorption effect” 
noticeable when any dielectric is charged for an ap- 
preciable time. 

This is clearly explained in most text-books upon the 
subject, and is noticed even in the authority quoted by 
Mr. Jacques, viz., “Gordon’s Electricity and Mag- 
netism,” chapter 11. On pages 99 and 103 of the second 
edition, experiments are described and figures given 
which clearly show that Mr. Jacques’s deductions are 
not correct. 

Again, on page 109, we read : “ The capacity increases 
if the electrification is continued—at first rapidly, then 
more slowly,” &ce. 

As the question is of considerable importance in long 
distance telephony, and, as an earlier edition of the 
same article has been published in your Journal of 21st 
March last, page 314, without any one drawing attention 
to the inaccuracy of the results contained therein, I 
think an explanation is due from Mr. Jacques as to how 
his experiments were made, and also as to how he 
arrives at the “ calculated results” given in the middle 
column of the table referred to. 


October 21st, 1890. 


J. W. Uilett. 


On 28th March last you were good enough to pub- 
blish a letter from me on the subject of telephonic 
specific inductive capacity, and in your Kditorial 
columns you remarked that when Dr. Jacques had 
read the letter you would probably receive a disclaimer 
from him. The article by Dr. Jacques quoted in your 
last week’s number from the New York LHlectrical En- 
gineer is mainly a republication of the communication 
which I criticised, but with the omissions I claimed 
should be made. It seems to me that the article con- 
tains-internal evidence that Dr. Jacques has read my 
letter, but I have uot noticed any disclaimer in your 
columns, 

Perhaps another reminder would bring it about. 


J. E. Kingsbury. 
October 21st, 1890. 


Accumulator Explosions. 


Having read the account of the extraordinary 
accident which took place on board Earl Poulett’s 
steam yacht, the Pathfinder, I think the occur- 
rence, though fortunately uncommon, may be easily 
accounted for on the supposition that during the violent 
storm of rain when the leak was reported, water must 
have collected somewhere near the main conductors, or 
some uninsulated portion of the system, and have been 
decomposed, liberating hydrogen; and a sufficient 
quantity of this gas, in conjunction with the atmo- 
spheric air would naturally and immediately explode 
on a light being struck. Therefore this mishap need 
in no way be attributed to the use of accumulators, as 
it seems they were properly ventilated, and such acci- 
dents may be readily prevented by taking care to duly 
protect and insulate the flow and return conductors, 
and other exposed portions of the system from each 
other. 


October 21st, 1890. 


H. Edmunds. 
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THE LANE-FOX PATENTS. 


IN our present issue we print a somewhat lengthy 
letter from Mr. St. George Lane-Fox ; but we fail 
to see that he has answered the various points that 
we raised. We think that he passes too lightly over 
the demonstrations and work of others previous to 
1878, the date of his first patent, and although these 
experiments may have been mainJy with lamps made 
of platinum wire or strip, yet that would not alter the 
principle of running such lamps in parallel or series, 
as might be desired, there being no invention in the 
arrangement. For such modifications would have 
occurred to anyone who was studying the subject ; 
and as two horses might be driven either abreast or in 
tandem, so lamps might be connected up either in 
series or in parallel arc. Long before Mr. Lane-Fox 
commenced his researches, it was a common practice to 
connect up primary batteries in series for tension, and 
in parallel are for quantity, and therefore the principle 
of such arrangements were well-known to electricians, 
Prof. Moses G. Farmer, in discussing his experiments at 
Salem, Mass., in 1859, remarks :— 

“ If a wire of pure platinum 5 inches long and ;},th 
of an inch in diameter be traversed by a current of 
electricity, somewhat more than five and less than six 
vebers in strength, it can be maintained at a tem- 
perature quite near to the point of fusion, and while 
in this condition it will, in the common atmosphere, 
emit something more than three candle lights, and just 
below the melting point, the light will be between four 
and five candle lights, 

“ Now, if 100 such wires be put in series in a cir- 
cuit, the sum of this resistance would be 125 ohms, and 
it would require a difference of potential equal to 
125 x 5} = 6874 volts to maintain this strength of cur- 
rent of 55 vebers, and we should get in the aggregate 
500 or more candle lights.” 

Mr. Lane-Fox may object that this only refers to the 
running of lamps in series, and the maintenance of 
current for that purpose. But mark what follows :— 


“Tf, further, we should arrange 10 such circuits 
in multiple arc, having 100 lights in each of the 10 
branches, we should find the joint resistance of this 
part of the circuit reduced to 124 ohms; but it would 
now require a current of 55 vebers’ strength to keep 
the lamps all shining and the difference of potential 
required to maintain the 1,000 lights, each from three 
to five candles, would still be 6875 volts; but we 
should now have 5,000 candle lights instead of 500.” 

Therefore, it is quite evident that the laws which 
govern the running of incandescent lamps in parallel 
were clearly recognised many years before the advent 
of Mr. Lane-Fox. 

With regard to the only claim for which Mr. Lane- 
Fox says he is now endeavouring to obtain recognition 
(viz., for a system of combining incandescent lamp 
distribution in multiple arc at a constant potential, with 
secondary batteries as reservoirs of electrical energy) ; 
if this patent entitles him to the combination with a 
reservoir, why is he not entitied to the running with- 
out areservoir? This would mean that any mode of 
running two or more lamps in parallel, whether from 
dynamos, accumulators, or thermopiles, would be in- 
cluded in his system. On the other hand, it would 
seem that the addition of the battery was the invention 
that Mr. Lane-Fox claims, and therefore he might as 
well claim the discharge from the battery as distinct 
from the dynamo, As, however, he does not go into 
details, and ignores the work of earlier pioneers, we 
can hardly call his methods discoveries or inventions, 
as they were simply the obvious arrangement of parts, 
the parts themselves being the patentable matter, and 
not their re-arrangement. 

‘ One thing, however, is quite clear: secondary bat- 
teries can still be used without infringing Mr. St. 
George Lane-Fox’s claim if employed for discharging 
when disconnected with an operating dynamo. On this 
point some doubt has been expressed, but we have it 
from the inventor himself that it is only when used 
simultaneously with a dynamo that he makes any 
demur, for it is well known that Werdermann con- 
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nected his lamps up in parallel arc, the potential being 
constant, or as nearly so as was possible with the 
machine employed to generate the current. 

With regard to the Brush Company, they would 
naturally have no interest in contesting the validity of 
Mr. Lane-Fox’s patents while they held them; and 
when they were relinquished the Brush Company 
retained the right of working under them, so that any 
license granted under those circumstances would only 
be amatter of form, and could not be construed as a 
surrender to Mr. Lane-Fox’s claims. 

Why should Sir David Salomons be quoted? He 
simply shows that primary batteries, as usually made, 
have so high an internal resistance that any alteration 
in the work they are doing causes a variation of their 
potential. With a very large battery, however, the in- 
ternal resistance would be small in proportion, so that 
less variation would be apparent. But the term “con- 
stant potential ” is only a comparative one, and, should 
the work the battery is doing be out of proportion to its 
size, the potential would again be irregular, as in a pri- 
mary battery. Thus it is wholly a question of propor- 
tioning batteries to their work, whether they be 
primary or secondary. 

We have every desire to set the views of the con- 
tending parties clearly and fairly before our readers, 
and for this purpose we feel ourselves justified in 
asking Mr. Lane-Fox for a further explanation and a 
reply to our remarks of last week. 


FOR ELMORE SHAREHOLDERS. 


IN bringing our articles on the Elmore Companies to a 
conclusion, we may remind our readers that we were 
somewhat sceptical when the first companies were 
issued, but it was hardly possible to foresee the later 
developments. Company following company naturally 
aroused our suspicions, and we protested, as we were 
bound to do. The results of our enquiries on the 
various points are before our readers, and speak for 
themselves, so that we need not say whether we con- 
sider our suspicions to have been confirmed or not. 

We know that the promoting instinct is prone to 
follow up an initial success with ventures of the same 
kind, and the success of the first company was a temp- 
tation to repeat the operation which could not, appa- 
rently, be resisted. The issue of the Austro-Hungarian 
prospectus has been the last, and though there is little 
room for doubt that there were more to follow, it is 
satisfactory to know that no other has since been 
issued. We have no exaggerated idea of our con- 
tribution to this result. We do not anticipate that 
our electrical friends are amongst those who would 
rush in for Klmore shares, and the general public 
do not read technical papers, or seek in them infor- 
mation upon topics which come within their pro- 
vince. All the same, we have felt it to be our duty to 
speak out for the benefit of any investor whom per- 


chance our words might reach, and for the credit of © 
the electrical profession. 

We have spoken out, and having done so we will say 
nothing more of the past, but deal with the present and 
the future. 

To the shareholders of the subsidiary companies we 
venture to repeat the advice which we gave before. 
Keep the money you have in hand, and don’t proceed 
with the work set out for you until the parent com- 
pany has shown that there is a commercial success in 
the Elmore process. There is nothing unreasonable in 
this. All that will be lost is time, and that can be 
made up with the good start which the experience of 
the parent company will give you. There is no reason 
to suppose that France and Austria are so hungering 
for Elmore copper that by a few months’ delay a market 
may be lost never to be regained. Energy, enthusiasm 
and enterprise are very well in their way but we recom- 
mend a strong infusion of caution as well. . 

To the shareholders of all the companies we would 
say : Remember that it is not an unusual thing for a com- 
pany to embark in an enterprise with which it is found 
undesirable to proceed, and thereupon to take up some- 
thing else. Articles of association are wide enough to 
permit very varied occupation for the employment of 
the capital subscribed. Sometimes this diversion leads 
to success, but too often it means that, however little 
the directors know of the business for which the com- 
pany was originally formed, they know less about the 
second string, with the result that disaster comes at 
last. 

To the parent company. we would say: You have 
received valuable consideration for the rights with 
which you have parted, and it is your duty to carry the 
process to a successful conclusion if you can, but not 
necessarily to throw good money after bad if your ex- 
pectations of a Golconda show unmistakeable signs of 
being misplaced. 

Inventors are expected to be sanguine, but to the 
promoters more than the usual responsibility attaches, 
on account of their well-known connection with the 
electrical business, and the pledges which they have 
given that their thorough examination of the Shag 
had satisfied them of its value. 

Of the process itself we have written with the best 
information at our disposal, and, in considering 
that information, have used our best judgment. 
We shall, if proved to be wrong, cheerfully with- 
draw any unkind things we may have said about it. 
But successful or not successful, we shall not alter our 
opinion of the unwisdom of floating a series of com- 
panies and paying away large sums of money for an 
undeveloped and comparatively unprotected process 
whatever its problematical prospects. 

To electricians the electro-deposition of copper on a 
large scale is in itself a matter of considerable interest. 
To a number of subscribers understanding the risk 
they run and being prepared for either success or 
failure, and the inventor depending on results for his 
remuneration, it would have been a legitimate enter- 
prise ; we could then have encouraged it and watched 
with interest the results attained, 
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WE mentioned in a former number 
that our rules respecting anonymous 
correspondence compelled us to deny 
admission to our columns of a letter signed “S. T. E.,” 
purporting to be a reply to our article of October 10th, 
on the labour question. But so that “S. '[. E.” may 
not be under the apprehension that the waste paper 
basket has been the destination of his letter, we will 
devote a few words to a brief review of the contents of 
his communication. In the course of a somewhat 
rambling series of assertions and contradictions, 
making it uncertain whether “S. T. EK.” upholds the 
conduct of the unionist or appeals on behalf of the work- 
ing man in general, our correspondent upbraids us with 
having employed the epithets “bully,” “sneak,” and 
“perverter of the truth,” as being descriptive of the 
general characteristics of the unionist. We would 
refer ‘‘S. T. KE.” to the history, as recorded in the police 
courts and hospitals, of every strike which has taken 
place, and would then ask him if the conduct of 
unionists and the treatment of non-unionists, do not 
emphatically bear out the justice of our language. Our 
correspondent in the all engrossing desire to support 
the cause of those with whom he sympathises, lends his 
own voice to swell the war-whoop of “ capital versus 
labour,” and indulging in a diatribe against capitalists, 
so heats his fancy, that he entirely misses the whole 
point and intent of our article, which certainly did not 
make the question one of class versus class, an issue 
which “S. T. E.” would apparently provoke. “S.T. E.” 
censures our expression of opinion as being “ unavail- 
ing and harmful,” “as it is generally false.” He does 
not, however, attempt to support this contention by 
either argument or evidence, but pretends to find, in 
the action of employers to maintain the rights of free 
labour, an evidence of the tyranny of capital over 
labour, and a palliation of ill-advised and ill-directed 
proceedings. From the general tone of the communi- 
cation we should guess the author to be a well-mean- 
ing, but very young, enthusiast. Some further study of 
the subject may, however, show him that indiscrimi- 
nate strikes must result not only in a loss to the em- 
ployer, but eventually in much graver consequences to 
the workman ; and he may learn that the attempt to 


coerce either capital or labour, must end in disaster to 
all classes of the community. . 


The Labour 
Question. 


THE rapidity with which news is 
now-a-days diffused is marvellous, 
and in no less degree have we cause to wonder at the 
extraordinary fertility of invention evidenced in the 
contents of the daily journals. It ig a common enough 
event to read very exact particulars of occurrences, 
when the persons who are presumably most interested, 
are entirely ignorant of their having taken place. We 
extract the following from the Evening News and 
Post:—“That so important a colony as the Bahamas 
should be unconnected by cable with the rest of the 
world is a singular fact. Quite recently the neigh- 
bouring colony of Bermuda has obtained a cable, but 
at the almost prohibitive tariff of 4s. 2d. per word. 
Better things have been done for the Bahamas, a8 we 
understand on good authority that the India-rubber 
and Telegraph Works Company of Silvertown, are 
about to lay a cable from Jebrida to Nassau Bahamas, 
at the cost of £25,000, and that the money for this cable 
is being provided by the colony. The charge per word 
for England will be 2s. per word, with a half extra for 
official telegrams and a reduction for press news. The 


rate to America will be 6d. per word. The cable will 
be ready for use by the spring.” 


Bahamas Cables, 


A CORRESPONDENT, who signs himself 
: “Perplexed,” sends us some circulars 
descriptive of the Bellhouse Patent Anti-Rheumatic 
Towel. The peculiarity of the towel is, that it is made 
from a fibre which generates electricity, but, unlike 
other known fibres, which absorb what they produce, 
that of “the anti-rheumatic towel, having a negative 
power, compels the body to absorb the electricity it 
generates from the part on which it operates.” That a 
good rubbing with a friction towel is invaluable asa 
specific for rheumatic complaints is undoubted, but 
why the virtues of this particular toilet appliance 
should be attributed to a negative electrical power in the 
fibre we do not quite comprehend. Though the elec- 
trical explanation is utter rubbish and results either 
from ignorance, or intention to foist on the public by 
investing it with fictitious attributes an everyday 
appliance, it is quite possible that the rheumatic victim 
may be induced to rub harder with this towel inspired 
by the desire to see sparks or feel an electrical glow, 
whatever that may be. This would amply account for 
its efficacy and also throw light on the testimonials 
written in its favour by men of position and un- 
doubted integrity. Imagination has much to do with 
these things ; the old towel is played out and it offers 
but small inducement to rub ; but make a man believe 
he is a sort of animated frictional machine and the in- 
fluence is at once apparent. It acts like a charm and 
he rubs with tenfold vigour. Truly electricity is a 
name for both ignorant and enlightened to conjure by. 


A Quiet Rubber. 


THE recent report by Sir C. G, 
Stokes, Lord Rayleigh, and Sir W. 
Thomson on the subject of lighthouse 
illuminants seems to be somewhat contradictory to 
opinions which have been previcusly expressed by 
other observers as regards the efficiency of the elec- 
tric light. It has been stated that, although in clear 
weather the electric light is far superior to gas or oil, 
yet in fog and haze it has but very little penetrating 
power, and that in such cases the glare of the large 
mass of flame from oil or gas can be seen when the 
electric light has wholly disappeared. The report in 
question, however, states that when the electric light 
has been deprived in great measure of the highly re- 
frangible rays, in which it so much abounds, by passing 
through a sufficient length of haze, in its further pro- 
gress it is not more cut down than the light from gas 
or oil, and the initial intensity isso great, that it still re- 
tains its superiority. Accordingly, the signatories to the 
report, in their conclusions, state that the experiments 
establish the superior power of the electric: light as 
exhibited at the South Foreland under all conditions 
of weather, &c. 


Lighthouse 
Illuminants. 


THE exact action of the microphone 
has never been really satisfactorily ex- 
plained, although theories and experiments innu- 
merable were for several years in succession brought 
forward to solve the mystery of its phenomena. Of 
late years little or nothing has been done in the matter, 
the all-absorbing interest in the electric light and its 
allied industries having diverted the stream of experi- 
mental and theoretical work. In a recent paper read 
before the American Academy of Arts, Prof. Charles R. 
Cross gives the results of experiments he has made re- 
lative to the “Extent of the Excursion of the Elec- 
trodes of a Microphone Transmitter.” The method 
adopted for the researches was a stroboscopic one, a 
microscope magnifying up to 940 diameters being used. 
The greatest movement observed, consistent with good 
quality tones being obtained, was 40 x 10-. Interest- 
ing as the paper is, it still leaves us in the dark as to 


the way in which the movement of the electrodes causes 
a resistance variation. 


The Microphone. 
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ON THE EXTENT OF TBE EXCURSION OF 
THE ELECTRODES OF A MICROPHONE 
TRANSMITTER.* 


By CHARLES BR. CROSS, Thayer Professor of Physics. 


THE character and extent of the motions of the elec- 
trodes of a microphone transmitter, when actuated by 
sound waves of different degrees of intensity, is a sub- 
ject in telephony of by no means slight importance, but 
to which very little study has been given. The present 
paper describes the results of some observations relating 
to this subject, which have been made at various times 
during the past two years. 

Several years ago an attempt was made by Mr. W. W. 
Jacques and the writer to gain some knowledge as to 
the amplitude of the vibrations of the hammer elec- 
trode of a microphone, by observing it with a micro- 
scope while in operation, and noting the extent of the 
blurred portion of the image. The results, though 
giving all that could be expected from so crude a 
method were not very satisfactory so far as definite 
measurement was concerned. 

It afterwards occurred to the writer that the matter 
might be studied more completely by the use of the 
stroboscopic method, and an arrangement of apparatus 
was adopted by which the motions of the electrodes 
could readily be observed. 

This was done inthe following manner. The micro- 
phone to be studied was placed in the field of a micro- 
scope, whose line of collimation was horizontal. Behind 
the microphone, at a suitable distance, was placed a 
Helmholtz mercury interrupter, with a tuning fork 
making 128 vibrations per second. The extra current due 
to the electromagnets. of the interrupter was quite large, 
so that a brilliant spark was obtained at each rupture of 
the circuit, as the platinum style of the interrupter 
left the mercury. The interrupter being properly 
placed, and the light of the spark concentrated by a 
lens, quite a bright field was obtained, against which 
the electrodes were seen projected, as silhouettes. The 
light, though intermittent, of course seemed continuous, 
since the sparks were so numerous. When good 
definition was obtained, the microphone was set in 
operation, usually by means of an organ pipe 
placed at a convenient and variable distance, and in 
some experiments by the voice. The pipe was blown 
by a constant blast, and great uniformity of inten- 
sity in the sound was secured. An open OC, organ pipe 
making approximately 256 double vibrations per second 
was commonly used, its pitch being variable to a mode- 
rate extent by shading the mouth or the opening at the 
top. 

So long as the pipe was an exact octave in pitch 
above the interrupting fork, the electrodes of the micro- 
phone as seen with the microscope appeared to be at 
rest ; but if the interval was slightly disturbed, the 
stroboscopic effect was observed, and the electrodes 
seemed to move slowly through their complete course. 
The rate of this apparent vibration was of course 
dependent upon the deviation of the pipe from exact- 
ness in its interval with the fork, and could be varied 
at will within quite wide limits. 

The extent of the motion of the electrodes could be 
determined by observing the grains of dust which 
adhered to them, or some definitely marked roughness 
on their surface. Measurements were made by means 
of a spider-line micrometer, the wires of which were 
placed at a convenient distance apart, and the amplitude 
of the motions of the selected points of reference on 
the microphone was determined by estimating the rela- 
tion of their apparent motion to the distance separating 
the wires of the micrometer. This last distance was 
frequently varied to diminish the liability to error from 
a possible bias of the observer towards an agreement 
with earlier results. 

In the experiments described in the present paper, 


* Read at a meeting of the American Academy of Arts and 
Sciencies, April 9th, 1890. From the J'echnological Quarterly. 


the electrodes were generally so adjusted that the 
motion of the anvil electrode was too small to be ob- 
served. Under these circumstances the observed motion 
of the hammer electrode, as measured by the micro- 
meter, was the motion of this relatively to the anvil 
electrode, which is of course the quantity to be deter- 
mined, rather than the actual excursion of the hammer 
electrode. 

The microphone was placed in circuit with a battery 
and the primary of an induction coil, whose secondary 
contained a receiving telephone. With this arrange- 
ment the effect on the ear of the electrical variations 
due to the various values of the excursions of the elec- 
trodes could readily be observed. In many cases a 
second observer was stationed at the receiving tele- 
phone, which was then placed in a separate room. 

Magnifying powers were used of from 50 to 1,000 
diameters. With the higher ,powers the use of an 
objective of short focal length was difficult on account 
of the small working distance, so that, although even 
as short a focus as ;th in. was sometimes employed, 
it was found much preferable to obtain the needed 
magnification by the use of short focus eye pieces. 

The brilliancy of the electric spark was amply suffi- 
cient for illumination of the field, even with the 
highest magnification employed; a fact which calls 
attention vividly to the enormous “ instantaneous in- 
tensity ” (so to call it) of that light. Considering the 
excessively brief duration of the spark and the very 
small quantity of matter illuminated, it seems unques- 
tionable that the intrinsic brilliancy is far greater than 
that of the electric arc, a view fully supported by the 
results of spectroscopic study. 

Various forms of microphone were observed, but the 
general features characterising the actions studied were 
common to them all. As the intensity of the sound 
acting on the microphone was increased by approaching 
the organ pipe to the diaphragm, the motion of the 
hammer electrode, at first absolutely invisible, was seen 
gradually to increase, until, when the intensity was 
very great, the motion was excessive, the anvil elec- 
trode being violently pushed aside, and the hammer 
leaving it on its return motion, so that the circuit was 
broken at every vibration. At the same time bright 
sparks were seen between the electrodes. Tosthe ear 
the simultaneous acoustic changes in the sound trans- 
mitted were very striking. The sound of the pipe was 
distinctly audible, and its quality clear, with motions 
of the hammer electrode far too slight to be observable. 
As the sound actuating the telephone became louder, 
and the excursion of the electrode became visible, the 
quality continued.good, the sound transmitted growing 
louder ; and then, as the excursion increased further, 
the quality gradually changed, shrill false notes made 
their appearance, and the sound began to grow harsher, 
until finally, when breaks appeared in the current, the 
sound was excessively harsh, and entirely devoid of 
musical quality. Long before this, however, the cha- 
racteristic quality of the organ pipe disappeared. 

The following tables will illustrate the results 
obtained. In making many of the measurements I 
worked in company with Mr. W. W. Jacques, 
whose observations were always in substantial accord 
with my own. A large number of observations 
have also been made, under my direction, by Messrs. 
A. W. Jones and F. L. Dame, students in the laboratory, 
whose work has been performed with conscientious- - 
ness and accuracy. ; 

The microphone used in most of the experiments 
was one in which the anvil electrode was a “ pendu- 
lum electrode,” suspended by a vertical rod, hinged at 
the top, and so weighted as to give to it a proper mass. 
The desired normal pressure could be obtained by 
sliding the point of suspension laterally so as slightly 
to incline the supporting rod, and further, by adding a 
weight so as to exert a proper leverage, if this was 
desired. The hammer electrode was pointed and 
carried by the diaphragm, which was of mica. The 
sounding pipe was gradually removed from or ap- 
proached toward the microphone, Care was in all cases 
taken to keep the wind pressure constant. A single 
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Leclanché cell was ordinarily used, though in a few 
cases a Grénet cell was employed. 

In the various tables, the excursions of the electrodes 
are in all cases given in fractions of an inch. In desig- 
nating the material of the electrodes, that of the anvi! 
is stated first. 

Tables I. to III. show the results obtained when both 
electrodes were of carbon; Tables IV. and V., when 
the anvil electrode was of carbon, the hammer of 
platinum. Tables VI. to VIII. contain results of obser- 
vations made with a modified form of transmitter, in 
which the anvil electrode was also somewhat heavier 
than in the earlier experiments. 


TABLE I. 
ELEcTRODES, CARBON, CARBON.—WMagnification, 50 diameters. 


Excursion. Character of Sound, 


1000 x 10-® to 700 x 10-6 Constant breaking and sparks. Elec- 
trodes visibly separating. 


600 x 10-6 Constant sparking. Electrodes occa- 
sionally seen to separate. 

200 x 10-6 Occasional breaks and sparks. 

200 x 10-6 Scratchy sound, no sparks. 


No visible motion. Sound clear and smooth. 


TABLE II. 
ELECTRODES, CARBON, CARBON.—Magnification, 50 diameters. 


Excursion. Character of Sound. 
1000 x 10-* to 600 x 10-* Constant sparks; electrodes sepa- 
rating. 
300 x 10-6 to 200 x 10-* Harsh; occasional breaks and sparks. 
150 x 10-6 Scratchy. 
No visible motion. Clear and smooth. 


Whenever the excursion of the hammer was greater 
than 100 x 10~* the sound was very scratchy and 
harsh. 

TABLE III. 


ELECTRODES, CARBON, CaRBon.—Magnification 160 diameters. 


: Excursion, Character of Sound. 

350 x 10-6 to 300 x 10-6 Loud, noisy, harsh. 

250 x 10-6 to 200 x 10-* Very scratchy. 

120 x 10-* to 80 x 10% Scratchy, but less than before. 
150 x 10-* to 100 x 19-® Scratchy, but with high overtones. 


At the lowest amplitude given in Table III. the 
quality uf the sound of the pipe was first heard, but a 


still less amplitude was necessary for its satisfactory 
reproduction. 


TABLE IV. 

ELECTRODES, CARBON, PLatTINUM.—Magnification, 160 diameters. 

Excursion, Character of Sound. 

250 x 10-6 Constant sparks and breaks. 

120 x 10-4 Scratchy ; occasional sparks and breaks. 

70 x 10-6 Raspy. 

50 x 10-6 Quality distinct, but high squealing over- 
tones present. 

20 x 10-6 Quality better ; fewer high overtones. 

Less than 20 x 10-6 Quality better; some high overtones still 

audible. 


The pipe had to be carried twice as far away from 
the transmitter as in last measurement, to a distance of 
18 inches, before the quality became really excellent. 


TABLE V. 


ELxecrropEs, Carzon, PLATINUM.—Magnijfication, 150 diameters. 


Excursion, Character of Sound, 

120 x 10-6 Very scratchy ;_ occasional sparks. 

60 x 10-4 Squealing, high overtones. 

40 x 10-6 Fair quality; high overtones prominent. 
<20 x 10-4 Good quality ; a little rough. 
400 x 10 Constant breaking. 

60 x 10-6 Very raspy. 

40 x 10-6 High overtones strong. 

20 x 10-6 Quality good. 


TABLE VI. 


ELEcTRopES, CARBON, PLATINUM.—-Magnification, 700 diameters. 


Excursion. Character of Sound. 
200 x 10-6 Rough, but pitch discernible. 
80 x 10-6 Rough, pitch distinct. 
30 x 10-6 Smooth, with high overtones. 
30 x 10-6 ” ” ” 
20 x 10-6 Quality good; some high overtones. 
TOP LLOTe Good quality. 
25 x 10-6 Smooth, with high overtones. 
30 x 10-6 to 40 x 10-® High overtones prominent: 
80 x 10-6 Harsh and rough. 


TABLE VII, 


ELECTRODES, CARBON, PLATINUM.—Magnijication, 940 diameters. 


Excursion. Character of Sound, 
1,000 x 10-6 to 800 x 10-® Scratchy, with breaks. 

100 x 10-6 Rough, with high overtones. 
80 x 10-6 Wheezy, with high overtones. 
40 x 10-6 Smooth, but with high overtones. 
30 x 10-6 ” ” ” 
60 x 10-6 Rough, with high overtones. 
50 x 10-6 Harsh, with high overtones. 
40 x 10-6 Smoother. 
30 x 10-6 Smoother, with high overtones. 


20x 10-6 to 30x 10-® Good quality, high overtones present. 
20 x 10-6 Good quality. 


TABLE VIII. 


ELEcTRODES, CARBON, PLatinum.—Magnification, 940 diameters. 


Excursion. Character of Sound, 


1,090 x 10-6 Harsh and screamy. 
2,000 x 10-6 6 oF 
1,000 x 10-6 High overtones heard; no distinct 
pitch transmitted. 
400 x 10-6 High strident overtones present. 
100 x 10-6 High overtones still present. 
60 x 10-8 Sound wheezy. 
30 x 10-6 Sound smooth. 


20x 10-6 to 10x10—-® Quality good. 


The differences in the effects obtained with a micro- 
phone in which both electrodes are of carbon, as com- 
pared with one in which one of the electrodes is of 
platinum, are well known to every one who has con- 
sidered the subject. While with the latter it is more 
easy to produce an actual break of contact between the 
electrodes than with the former when the sound is 
increased, on the other hand the quality is much more 
satisfactorily reproduced, and does not so rapidly dis- 
appear on increasing the loudness. These differences 
were clearly noticed in the observations. Thus for 
slight excursions of the hammer electrode the quality 
of the sound with two carbon electrodes was found to 
be less satisfactory than when the hammer was of 
platinum, although in the latter case the point of actual 
breaking of circuit and sparking was usually reached 
with a less excursion than in the former one. Evidence 
of these differences appears in the tables just given, and 
also in those which follow. 

It must be observed that while the figures given in 
the tables show what is the maximum amplitude of 
vibration of the electrodes consistent with the trans- 
mission of quality, they entirely fail to indicate the 
excessive minuteness of the least excursions which are 
capable of this result. How minute these sometimes 
are may be inferred from the following observation. 

With a microphone having a somewhat heavy anvil 
electrode, the organ pipe was gradually moved away 
from the diaphragm, and the diminishing range of 
motion of the electrodes noted in the usual manner. 
When the pipe was at a distance of three inches the 
motion of the electrodes was too slight to be visible, 
although this could have been seen readily with the 
low magnifying power employed if it had been as great 
a8 syooo in. The pipe, still blown with the same loud- 
ness, was then carried farther and farther away. Ata 
distance of 36 feet, which was the most distant point 
from the microphone in the room, the sound of the pipe 
was still distinctly though faintly audible at the receiver 
placed in circuit with the microphone, and in a distant 
apartment, 
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The results shown in the preceding tables give an 
idea of the phenomena observable with a microphone 
of the structure employed. Inasmuch as the primary 
object of the measurements was to obtain some idea of 
the actual value of the excursion of the electrode, the 
mass and normal pressure of the electrodes were not 
particularly considered, except that they were so ad- 
justed as to give good transmission with moderate loud- 
ness of the sound actuating the microphone. But it 
would of course be expected that the numerical value 
of the relative excursion of the electrodes correspond- 
ing to any given character of sound would vary with 
the mass of the anvil electrode and with the normal 
pressure between the electrodes. ‘Two separate sets of 
observations were made to observe the effects of such 
variations by Messrs. Jones and Dame. The latter 
series was somewhat more complete than the former, 
besides being carried on with better instrumental appli- 
ances, and the results hereafter given are taken chiefly 
from it. 

In all experiments of the nature of those under con- 
sideration, it is very difficult to get any fixed standard 
of quality to which to refer such results as the present. 
Different observers differ to a certain extent in their 
estimate of the excellence of the quality reproduced. 
But the point at which the distinctive quality of the 
transmitted sound disappears is quite well marked, and 
a very slightly increased vibration of the hammer elec- 
trode causes great harshness to result. For this reason, 
the name “critical point,” originally suggested by Mr. 
Jones, has been given to this limit, and the excursion 
corresponding to it has been particularly noted, in tests 
of the varying effects of mass and pressure. 

The transmitter used had its anvil electrode sus- 
pended like a pendulum, as before. In order to vary 
the mas3 without varying the normal pressure, a 
horizontal wire was suspended beneath the anvil elec- 
trode and rigidly attached to it. The middle point of 
the wire was vertically beneath the point of suspension 
of the electrode. The masses added consisted of small 
copper washers weighing 1‘1 grams each. By adding 
two of these whenever the mass was to be increased, 
and placing one on each side of the middle point of 
the horizontal wire, the mass of the electrode was 
increased, while the normal pressure remained sub- 
stantially constant. In the experiments whose results 
are contained in Tables 1X. to XIII. the normal pres- 
sure was exceedingly small, the electrodes always being 
kept in very light contact. This condition of things 
was easily secured by a slight adjustment of the position 
of the washers. A magnification of 280 diameters was 
usually employed. 

The following results were obtained by the mode of 
procedure just described. 


TABLE 1X. TABLE X, 
ELECTRODES, CARBON, PLATINUM.| HLECTRODES, CARBON, PLATINUM. 
Mass in grams. Excursion of hain- Mass io grams, Excursion of ham- 

mer at critical point. mer at Critical point. 

40 12 x 10-6 48 12 x 10-8 

81 25 x 10-6 5°9 25 x 10-6 

10°3 SU x lO 8:1 StX LO=S 

12°5 50 x 10-6 10:3 274k OSE 

14-7 50 x 10-6 12°5 50 x 10-6 

17-0 50 x 10-6 14°7 50 x 10-6 

19°2 50 x 10-6 17:0 50 x 10-6 

21°4 50 x 10-6 19:2 50 x 10-6 

' 21°4 50 x 10-6 

TABLE XI. 25°8 50 x 10-6 

ELectropes, CARBON, CARBON. a5 12 x 10° 

8:7 25 x 10-6 

Mass in grams. Exoursion of ham- 10'9 37 x- 10-4 

mer at critical p0int. 13°1 50 x 10-8 

85 18 x 10-6 175 50 x 10-° 

10°7 18 x 103 21°9 50 x.10- 
12°9 25 x. 10-8 
Le 25 x 10-6 
17°3 25 x 10-6 
19:5 37 x 10-6 
21°7 37x 1058 
23'°9 37 x 10-8 
28°3 37 x 10-6 


TABLE XII. | TABLE XIII. 
ELECTRODES, PLATINUM, 
PLATINUM. 


Excursion of ham- 
mer at critical point. 


ELECTRODES, CARBON, CARBON. 


Excursion of ham- Mass in grams, 


Mass in grams, 
mer at critical point. 


7 12x 19-6 7°65 12 x 10-6 
8:7 17 x 10-6 9°85 25 x 10-6 
10°9 25 x 10-6 12°05 31 x 10-6 
13°1 37 x 10-6 14-25 37 x 10-6 
15°3 387 x 10-6 16°45 87 x 10-6 
175 87 x 10-6 18°65 37 x O—6 
19°7 37 x 10-6 20°85 87 x 10-6 
5'7 12 x 10-% 7°65 12 x 10-6 
9:1 18 x 10-86 9°85 25 x 10-6 
11°3 37. x 106 12°05 37x 10-8 
15°5 37 x 10-6 14°25 37 x 10-6 
LBSSSTA 37 x 10-6 18°65 37 x 10-6 
17:9 37 x 10-6 20°85 37 x 10-6 
20:1 37 5CA10;% 


An inspection of Tables IX. to. XIII. shows that the 
value of the excursion of the hammer electrode corres 
ponding to the “critical point,” and presumably, 
therefore, the excursion corresponding to any given 
degree of excellence in the reproduction of quality, at 
first rises very rapidly as the mass of the anvil elec- 
trode is increased, but soon reaches a maximum value, 
which is not altered by further increase of mass. The 
rise appears to be less rapid when both electrodes are 
of carbon, than when one or both of them are of 
platinum, as may be seen by a comparison of the 
various tables, or, better still, by plotting the results so 
as to exhibit them graphically by curves. Also, when 
both electrodes are of carbon or both of platinum, the 
maximum and permanent excursion at the critical 
point is considerably less than when the hammer elec- 
trode is of platinum and the anvil of carbon, a fact 
which goes to explain the well-known excellence of a 
microphone employing these last materials. Farther 
experiment is desirable, however, before fully accepting 
this explanation. Furthermore, variations in the sur- 
face and shape of the electrodes are likely to modify 
these values to a certain extent. Thus the carbon 
electrodes used by Mr. Jones gave the results shown in 
Tables XIV. and XV. The arrangement of the elec- 
trodes was as already described, except that the anvil 
was slightly inclined, and in the second series a weight 
of bent wire was added to increase the normal pressure 
by a small amount. 


TABLE XLV. TABLE XV. 
ELecTRODES, CARBON, CARBON. | ELECTRODES, CARBON, CARBON. 
Mass in Grams,  Bxumslon of Hammer aeass in Grams,  Sagngsion of Mane 

65 te SOEs LOS 29 29 x 10-6 
8:9 50 x 10-4 5:3 30 x 10-4 
TRIAS 60 x 10-4 ald 40 x 10-6 
IBV 7¢ 60 x 10-4 10:1 55 x 10-6 
161 60 x 10-4 12°5 60 x 10-6 
18°5 60 x 10-* 149 60 x 10-6 
20°9 60 x 10-8 17:3 60 x 10-6 
23°3 60 x 10-6 

25°7 60 x 10-6 


In connection with the various preceding tables the 
following results obtained by Mr. Jones will be of 
interest. 


TABLE XVI, 


ELECTRODES, CARBON, PLATINUM. 


series, | mrguitentin. | op ZEST, | ceameenat | Saeemuenton 
1 400 16 x 10-6 60 x 10-6 | 80 x 10-4 
2 4.00 20 x_ 10-6 30-40 x 10-* 60 x 10-6 
3 400 30x 10-6 | 50 x 10-* 80 x 10-6 
4 350 30 x 10-6 | 60 x 10-6 | 80 x 10-4 
5 700 40 x 10-6 | 60 x 10-6 | 80 x 10-4 
6 1000 fe oOs 10-6. ~ | 70 x 10-6 | 80 x 10-4 
| 


In Series 2 the normal pressure was slightly less than 
in the others. The excessively high value of 40 x 107° 
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at which in Series 5 ‘good quality still persisted, is the 
highest that has been observed. The hammer electrode 
had been brought to a sharp point just previously. 

I have observed, among the four persons who have em- 
ployed the method under consideration, that each one 
has apparently his own standard of what constitutes 
good quality, and usually adheres quite closely to this 
in different experiments. The observer last cited gene- 
rally gave somewhat larger values to the excursion for 
a given degree of excellence of transmission than I 
noted in my own observations, apparently from this 
cause. 

A further series of measurements was made in order 
to ascertain what effect was produced by a variation in 
the normal pressure between the electrodes. 

In order to do this, a wire was caused to project 
backward from the anvil electrode, and small weights 
were hung upon the end of it. The pendulum electrode 
with this projecting wire constituted a bent lever whose 
arms were easily measured, thus enabling the normal 
pressure due to a given weight to be calculated. It was 
thus obtained very easily, although the method is sub- 
ject to the objection that there is a certain variation of 
the mass of the anvil electrode simultaneously with the 
variation in pressure. The use of a delicate spring 
instead of the weight would be preferable, but I have 
not yet found time to carry through observations by 
this method. The results reached are shown in Tables 
XVII: to XIX. 


TABLE XVII. TABLE XVIII. 


ELECTRODES, CARBON, 
CARBON. 


ELECTRODES, PLATINUM, 
PLATINUM. 
Excursion of Hammer 


Normal Pressure Excursion of Hammer|Normal Pressure 
a 


in Grams, at Critical Point. in Grams, at Critical Point. 
0°34 8 x 10-6 0:297 8 x 10-6 
Ora 14 x 10-6 0°682 12 x 10-6 
1:20 25 x 10-6 0°990 12 x 10-6 
1°63 87 x 10-6 1°288 12 x 10-4 
2°06 50 x 10-6 1°650 25 x 10-6 
2°50 61 x 10-6 2°150 25 x 10-6 
0°34 10 x 10-6 Sree O72 8 x 10-6 
OTF 12 x 10-4 0°616 25 x 10-6 
1:20 25 x 10-6 0°960 387 x° 10-6 
1°68 37. x 10-4 1°304 BY fe a 0 ed 
2°06 50 x 10-6 1°648 3f x_.10;% 
2°50 bol x 10-6 1:990 37 x 10-8 
2°93 61 x 10-6 
TABLE XIX, 


ELEctTRopES, Carson, PLatinum. 


Normal Pressure Excursion of Hammer|Normal,Pressure Excursion of Hammer 


in Grams. at Critical Point, in Grams. at Critical Point. 
0°184 8 x 10-6 0°184. 8 x 10-6 
0°288 12 x 10-4 0°288 peer 2. LO 
0°432 12 x 10-4 0°632 i bape (= 
0°632 12 x 10-6 0°990 12-7 10-9 
0°990 12 x 10-6 
1°288 12 x 10-4 0°180 8 x 10-6 
1°654 Anvil vibrating. 0°395 LZ. X11L058 
0°620 erg Cae 
0°104 78x 10-8 0°644 12 x 10-4 
0132 >8 x 10% 0149 8 x 10-6 
0°153 8 x 10-6 


It appears from these results, that the value of the 
excursion corresponding to the critical point rises with 
increase of normal pressure, soon attaining a maximum 
and constant value. The pressure at which this maxi- 
mum value was reached was greatest when both elec- 
trodes were of platinum, and least when the hammer 
electrode was of platinum and the anvil of carbon. 
When both electrodes were of carbon, the value lay 
between these two extremes. The unexpected result 
was also reached that the value of the maximum ex- 
cursion was much greater when both electrodes were 
of platinum than when both were of carbon. It was 
least when the hammer was of platinum and the anvil 
of carbon. 

A series of observations was also made upon the 
microphone of the Blake transmitter. These presented 
considerable difficulty on account of the construction 
of the parts of that instrument, and only a low magnifi- 


cation could be used. Three sets of measurements 
were taken, the first with a very light normal pressure, 
the second with the ordinary pressure, and the third 
with a very heavy pressure. With this microphone in 
its proper condition, both electrodes moved. It was 
therefore necessary to subtract the excursion of the 
anvil electrode from that of the hammer, in order to 
obtain their relative motion. The results reached are 
givenin Table XX. The total excursion of the hammer 
electrode, and its motion relative to the anvil, are given 
as nearly as they could be measured. 


TABLE XX. 


BuAKE TRANSMITTER.—ELECTRODES, CARBON, PLATINUM. 


A. Light Normal Pressure. 


Total Excursion, Relative Excursion. Character of Sound. 


<25 x 10-6 Good quality, very faint. 
50. x 10-4 25 x 10-6 33 aa clear. 
100 x 10-4 50 x 10-6 Overtones strong. 
B. Medium Normal Pressure. — 
<25 x 10-4 Good quality, very faint. 
70.x 10-6 2b x 10-6 a; F clear. 
100 x 10-6 50 x 10-46 Overtones strong. 
c. Heavy Normal Pressure. 
<25 x 10-6 Good quality, very faint. 
100 x 10-6 25 x 10-6 of y clear. 
150 x 10-* 60 x 10-4 Overtones strong. 


These results, although of only approximate exactness, 
are interesting, as they show one cause of the excellence 
of the Blake transmitter in practice, in that the mode 
of support of the electrodes allows of very considerable 
variations in the absolute motions of both of them 
without material change in their relative motions, 

Rogers Laboratory of Physics, 

March, 1890. 


ELECTRIC LIGHT FATALITIES. 


ON September 30th last an inquest was held to enquire 
into the cause of the death of August Kopp, who was 
killed while at work on an electric light pole at the 
corner of Thirty-fifth Street and Broadway, in New York, 
on the night of the fifteenth of the month, and whose un- 
timely end hasalready been noticed inourcolumns. The 
coroner’s jury, composed principally of electrical men, 
brought in a verdict to the effect that Kopp would not 
have lost his life had he exercised proper care (7.¢., had 
he been wearing at the time the rubber gloves provided 
by the company), and further, that “ while said August 
Kopp did not exercise proper care, it has appeared in 
evidence that the defective insulation which existed at 
the various arc lamps was a necessary factor in causing 
his death; and that the existence of such defective 
insulation was countenanced by the Board of Electrical 
Control. It is the opinion of this jury that the opera- 
tion of high-tension electric circuits in such condition 
is a dangerous practice.” 

For a proper understanding of this verdict, says the 
New York India-rubber World, it is necessary to re- 
view the evidence given at the inquest, by which the 
exact manner in which Kopp met his death and the 
various contributing causes were made clear. It appears 
that Kopp, who was a patrolman in the employ of the 
United States Illuminating Company, was inspecting 
the working of the lamps in a certain district on the 
night in question, and observing that the lamp at 
Thirty-fifth Street and Broadway was extinguished, he 
climbed the pole to remove the cause of trouble, 
although he had left his rubber gloves at the Central 
station. Kopp, therefore, did not “exercise proper 
care,” and directly violated the rules of the company 
which provide that all employés shall wear rubber 
gloves when working on live circuits. It is a matter 
of history that he paid the penalty of his excess of zeal 
with his life, br* exactly how this came about has not 
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been correctly stated in any published report of the 
accident. 

It appears from the evidence that the circuit was 
grounded on the lamp frame through a defective insu- 
lator and Kopp’s idea was to remove the ground from 
the circuit by cutting out the lamp. He effected this 
by baring a small portion of the insulated wires by 
which the lamp was connected to the cables and join- 
ing them across by means of a “jumper ’”—a short, 
thick piece of wire heavily insulated and provided with 
a clamp at either end for making the connections. 
Having thus cut out the lamp, he proceeded to discon- 
nect the wires from the lamp terminals, and en- 
deavoured to twist them together in order that he 
might remove the jumper. In making the attempt, he 
tonched one of the bare ends and thereby received the 
shock that resulted in his death. 

It would appear to most persons that, having fixed 
the “jumper” properly and so completed the circuit, 
Kopp ought to have been able to handle the free ends 
without receiving any hurt, as they then only repre- 
sented one side of the circuit. His death having been 
produced in this way shows that the circuit must have 
been grounded at some other point, or at least that the 
total insulation of the circuit was so low that it 
practically amounted to a ground; Kopp, clinging to 
the iron pole and lamp support, made a second ground, 
and he naturally received a powerful shock. 

The circuit consisted of about 44 miles of under- 
ground cable, 14 miles of overhead wire and 48 arc 
lamps, and according to the evidence of the self-satisfied 
gentleman who poses as expert to the Board of Elec- 
trical Control, the insulation of the entire circuit, 
measured im fine weather, was about 1:6 megohms. 
This result was obtained some days before the accident 
and some days after, but no test was made on the day 
of the accident or on the day following. Wet weather 
prevailed about that time, and it had never occurred 
either to the expert or to the superintendent of the 
company to have a test made in wet weather, and the 
latter official could only guess at the probable insulation 
of the circuit under such conditions, placing it at about 
half a megohm. This was a very liberal estimate, 
about a fiftieth part of that figure would probably be 
nearer the mark. The point is that the company did 
not know and the “expert” to the Board did not know 
how low the insulation fell, or, in other words, whether 
the circuit was safe or dangerous in wet weather, and 
apparently they did not care to know ; they could only 
say that under the best conditions the insulation of the 
circuit was fairly good.. The experience of lineman 
Kopp showed that in wet weather to touch one side 
only of the circuit meant death, and the company owe 
it to their good luck that the man had infringed their 
rules in not carrying his rubber gloves, as even though 
he had had them the wire might have touched some 
other part of his body, say his neck or - face, in which 
case he would have been killed just the:same. 

The evidence given on behalf of the company shed 
some light on a lamentable method, or rather want of 
method, in testing circuits and keeping records of tests 
made. It is with some surprise that we learn of an 
important company, like the one in question clinging 
to the antiquated magneto bell test—a test which means 
nothing at all, as the witness for the company could 
not even say what resistance the bell would ring 
through, the deduction being that it would only show 
whether the circuit was dead grounded or not. The 
insulation might fall dangerously low, but the magneto 
would give no sign. 

The main point to be borne in mind in connection 
with this peculiar case ia that Kopp was killed because 
the insulation of the circuit was so low as practically to 
amount toa “ground.” The witness for the company 
accounted for this low insulation by crediting it to the 
accumulation of leakage from the arc lamps, the frames 
of which form part of the circuit. This explanation 
probably accounts for a great deal of the leakage, and 
the rest would no doubt be made up among the over- 
head wires, and poorly insulated connections between 
lamps and cables. 


The fact remains, however, that the insulation of 
such a circuit falls dangerously low in wet weather, 
and we fully concur in the verdict of the jury charac- 
terising the operation of high-tension circuits in such 
condition as a dangerous practice. It remains for the 
electric light companies to find the remedy, and it 
would clearly seem to be the duty of the Board of 
Electrical Control to insist upon some remedy being 
applied. If the present construction of are lamps is 
such that they afford escapes for the current in wet 
weather, it ought to be no very difficult matter to im- 
prove the construction so as to eliminate this dangerous 
defect. A vast amount of work has been done in the 
production of efficient arc lamps, surely our industrious 
inventors might now turn their attention to the design 
of one that shall be safe. 

We sympathise with the electric light companies to a 
certain extent for the persecution they underwent last 
winter, but at the same time we have an idea that they 
are rather inclined to carry things with a high hand 
where they have the chance; now that it has been 
clearly shown that the first element to be considered in 
the operation of high-tension currents, namely, insu- 
lation, is disregarded to the extent of rendering the 
operation of their circuits a “dangerous practice,” we 
think that the sooner they are compelled to adopt im- 
provements in their methods of construction the better 
it will be for all parties concerned. 


PRACTICAL PROBLEMS. 


OUR readers, says the editor of L’Hlectricien, often ask 
questions of general interest demanding a reply that 
would exceed the limits of space that we can devote to 
them in the correspondence column. We will in future 
answer them under the heading “ Practical Problems,” 
which we now introduce. We shall number these pro- 
blems, as we number the items of useful information, 
in order to facilitate reference. 

I. Provisional employment of accumulators in a 
lighting of 110 volts. 

A consumer supplied normally by a machine with a 
constant potential of 110 volts wishes to keep four or 
five lamps lighted for some hours in the daytime, or 
when the machine is stopped for repairs or cJeaning. 

It is evident, in this particular case, that he must 
have recourse to accumulators ; but the solution that 
suggests itself, @ priori, and which consists of establish- 
ing a series of 55 accumulators in derivation on the 
dynamo, is far from being either the most economical 
or the most simple method. 

In short, these 55 accumulators entail at the outset an 
expenditure which cannot be less than 800 franes, as 
the smallest industrial type of accumulator costs at least 
15 francs. : 

We should prefer to substitute for the four or five 
lamps that are to work while the motor is stopped, 
double the number of lamps working at 25 or 30 volts, 
for instance, requiring only from 13 to 15 accumulators 
for their maintenance. The four or five lamps working 
at 75 or 80 volts are connected in derivation from one to 
another, but in series with the battery of accumulators, 
and in derivation on the terminals of the dynamo, 
which then charges the battery at the same time as it 
supplies the lamps connected in series with the accu- 
mulators. 

At the moment of stoppage, a simple commutator 
cuts off the communication between the accumulators 
and the machine and the lamps of 75 volts, and places 
the lamps of 30 volts in derivation on the accumulators. 
We thus realise a considerable saving on the cost of the 
accumulators, and we are sure of charging them with a 
current that is very constant, which is favourable to 
their preservation. The doubling of the lamps may be 
avoided by installing lamps of 50 volts which, during 
the charge, would be connected in series with the 
accumulators, and in derivation on the terminals of the 
dynamo. During the discharge, the accumulators and 
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the lamps would be separated from the dynamo, and .- 


the accumulators would supply the same lamps of 50 
volts. By this second method, 27 or 28 accumulators 
would be required instead of 55; but the first plan is 
the more advantageous, for, taking into consideration 
the high price of the accumulators and their depre- 
ciation, it is still more economical to double the 
number of lamps than to double the number of accu- 
mulators. 

If the attendant should happen to forget to use the 
commutator at the moment when the dynamo stopped, 
the accumulators would only be discharged very slowly 
over the resistance represented by the lamps of 75 volts 
introduced into the circuit charged. It is, moreover, 
easy to arrange that an automatic disconnector should 
effect the commutation at the moment of the stoppage 
of the dynamo, for the current supplied by the accumu- 
lators being of an opposite sign to that supplied by 
the dynamo during the charge, it must pass through 
zero in order to change its sign, and thus the discon- 
nector cannot fail to act at the moment required. 

We will suppose that lamps of 50 watts (16 candles) 
are required, each requiring 25 volts and about 2 
amperes. The output will be 15 ampéres. We shall 
only require to use 13 accumulators at 25 francs each, 
or 325 francs worth of accumulators instead of 800, in 
order to supply this special service. These accumu- 
lators, containing 100 available ampere hours, will 
ensure the working of the five lamps for 10 hours, 
which is more than sufficient in this particular case. 

The method we have described of lessening the 
number of accumulators required in an installation 
with a potential of 110 volts may be applied inall cases 
in which these accumulators are only required to 
supply a limited number of lamps, late at night, for in- 
stance, 


SOME OF THE ENGINEERING PROBLEMS 
CONNECTED WITH THE RE-ESTABLISH- 
MENT OF THE WESTERN UNION TELE- 
GRAPH COMPANY, AFTER ITS RECENT 
FIRE IN NEW YORK CITY.* 


|By A. C. ROBBINS. 


ON the morning of the 18th of July last, occurred the 
most disastrous fire in the history of the electric tele- 
graph. The General Operating Department of the 
Western Union Telegraph Company, at New York, was 
completely destroyed. The general operating room 
occupied the entire seventh floor of the Western Union 
building, with a frontage on Broadway of 75 feet, and 
on Dey Street of 150 feet, and furnishes employment 
to upwards of one thousand people, operators, clerks 
and messengers. The height of the room was about 21 
feet. A gallery extended across the Broadway end of 
the room, and was occupied by the Commercial News 
Bureau. 

The room contained a main line switch having a 
capacity of about 700 wires; a city line switch with 
about 250 wires ; a loop switch of 200 loops; 40 sets of 
quadruplex instruments; 40 sets of duplex instru- 
ments ; about 700 simplex instruments ; the pneumatic 
tube system ; 3 sets of the Hughes-Phelps printing 
telegraph apparatus; a rapid transit distributing 
system ; and offices of the management and staff. 

The battery room was located on the sixth floor, and 
contained about 20,000 cells, principally of the zinc- 
copper, gravity form. The coat and toilet rooms were 
also on this floor. 

The eighth floor was occupied by the Associated 
Press operating department, and the Western Union 
book-keeping department and the employes’ lunch 
room. 


* Paper read before the Electrical Department of the Brooklyn 
Institute, October 10th, 1890. 


The ninth floor contained the kitchen and lodging 
rooms of the lunch room employés. The tenth floor 
was used as store rooms for records, and other miscel- 
laneous matter. 

The wires entered the building at the cellar, and 
were 2,000 in number, conveyed to the operating room 
in cables containing from 50 to 100 wires each, through 
flues in the central partition wall of the building. 

How the fire originated is something of a mystery, 
and probably will ever remain so. It was discovered 
by various people on the sixth and seventh floors simul- 
taneously at about 7 o’clock, and spread with such 
rapidity that several who tarried a few moments in 
vain endeavour to extinguish it, found the stairways a 
seething mass of flame, and their only means of escape 
to be through the windows, from which they were in 
various ways rescued by gallant firemen, happily with- 
out loss of life or accident ; as was the case with some 
half dozen employés who were rescued from the roof 
by the life-saving corps of the fire department. 

While the engines were yet playing upon the build- 
ing, operators were detailed to Jersey City, Brooklyn, 
Weehawken, Hoboken, Harlem, and all possible avail- 
able suburban offices in all directions, there to tap the 
wires, and handle the vast business as best they could. 

Almost before the fire was entirely extinguished a 
part of the engineering staff repaired to the former 
operating room of the defunct Baltimore and Ohio 
Telegraph Company, on the fifth floor of No. 415, 
Broadway, where, with only a room destitute of all 
furniture, an electric light dynamo in the cellar, and a 
permit from the authorities to string a few temporary 
aerial wires, they proceeded to open up communication 
with the outside world. 

Cables were strung to, and connected with, the trunk 
line cables on the Sixth Avenue Elevated Railway 
structure, the dynamo in the cellar was put in opera- 
tion, and at seven o’clock in the evening, after seven 
hours’ labour, they were working their first wires. By 
Saturday morning they were working 20 wires; and 
on Saturday evening electric lights, furnished with cur- 
rent from the dynamo in the cellar, rep!aced the candles 
and lanterns of the previous night. On Sunday morn- 
ing a second dynamo for furnishing current of opposite 
polarity to that of the first one was in operation, and 
12 duplex systems were started. Monday morning 
found this energetic party operating 15 duplex and 25 
simplex circuits to the north, east and south. 

The fire occurred on the regular weekly pay-day of 
the employés, and the systematic and business-like 
methods of this company is finely illustrated in the fact 
that every employé who presented his voucher to the 
cashier on that day received his salary. One employé 
humorously remarked that while the engines were 
pouring water into one window he received his money 
from out another. 

The scene inside the building, after the fire, beggars 
description. It was enough to discourage the stoutest 
heart. Everything burnable above the fifth floor was 
entirely consumed. In the operating room, the largest 
piece of combustible material left was the leg of a 
table. 

The once magnificent switchboard was reduced toa 
mass of melted brass, and twisted beams, and to trace 
the identity of a single wire from out the tangled mass 
would be as difficult as tracing a thread in the broken 
web of a spider. 

Water flowed from the building in rivers, and for 
days afterward dripped from the ceilings of every floor. 
This dripping was the source of great annoyance in the 
work of reconstruction, and in many instances, during 
the first few days, instruments and wires had to be 
covered with tarpaulin to protect them from the water. 

On the morning succeeding the fire new life was in- 
augurated amidst the ruins. The fifth and a part of the 
fourth floors were to be converted temporarily to the 
uses of the operating department. 

The occupants of these rooms were busy removing 
to other quarters ; an army of workmen were engaged 
in erecting switches, building tables, setting up instru- 
ments, and running wires. 
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- The conduit from the cellar was opened in the hall 
on the fourth floor, and the work of testing out and 
identifying each one of the 2,000 wires therein was 
commenced. The pneumatic tubes were opened up in, 
and business with their terminals conducted from, the 
cellar. 

Day and night the work progressed, until, one by one, 
as fast as wires were provided, the entire force was 
brought back. On the following Saturday, eight days 
after the fire, nearly all of the wrecked wires had been 
re-connected in working order at the general operating 
department, and the temporary quarters at 415, Broad- 
way, were abandoned. 

Gradually the business resumed its former and well 
organised routine, until to-day, as for several weeks 
past, with rude pine benches for desks, and wires 
strung promiscuously around the ceilings, an unusual 
delay to a single message, and the cause therefor, is 
instantly known to the management. 

One of the worst difficulties encountered in this re- 
establishment was a lack of proper apparatus, and at 
times the engineering staff were severely taxed in sub- 
stituting for apparatus not in stock, and which was 
needed immediately ; for instance, the dynamo duplex 
and quadruplex systems require pole reversing trans- 
mitters different from the ordinary, in that they require 
only two points of contact in place of four, where a 
battery is used. 

The dynamo quadruplex system also requires resist- 
ances of 600, 900 and 1,200 ohms respectively, in pro- 
portioning its currents, and it also requires a set of bat- 
tery and ground switches of peculiar construction. 

Of this apparatus, and much more, only samples are 
kept in stock, and considerable time is necessary to 
construct when required. In substituting for the pole 
reversing transmitters, the battery style (of which, for- 
tunately, there was a good supply) was used by the 
insertion of ivory insulation on two of its contact points. 
For the quadruplex proportional resistances, incandes- 
cent lamps were used until the proper resistance coils 
could be obtained. While the lamps, as a makeshift, 
answered fairly well, I cannot say that I consider them 
a decided success, as they are too sensitive to changes of 
temperature. The proper equilibrium of the apparatus 
at the distant station, to a very considerable extent, 
depends upon the joint resistance of the 900 and 1,200 
ohm resistances, equalising that of the independent 600 
ohm resistance ; and, again, the outgoing current is re- 
gulated in proportion as is the 900 to the 1,200 ohm re- 
sistance, so that a quadruplex circuit working nicely 
for a part of the day, is liable to become unsteady, or 
variable later on by a change in the wind, or draughts 
of air from an open window, which may cause one set 
of resistance to vary considerably more than the others. 
Constant watching; however, partly overcame this 
difficulty. For 9 point combination dynamo and 
ground switches, 3 point switches were connected in 
substitution. 

Another difficulty experienced was the want of 
battery room. No room was available for this purpose, 
except some shelves in the halls, and boxes under the 
desks. This was overcome by using the Edison-Lalande 
caustic soda battery, which, while of low pressure, 
furnishes quantity sufficient for from 8 to 10 circuits 
from one battery. 

There are 5 local circuits on each set of quadruplex 
instruments ; these circuits ordinarily require 10 cells 
of gravity battery ; 4 cells of the caustic soda battery 
has been found ample to work the local circuits of two 
sets of quadruplex, a saving of 16 cells, or 80 per cent. 
in battery room. The same percentage was secured in 
saving of battery room for the local batteries of the 
multiplex city loops, several loops being supplied from 
one battery. 

The 20,000 cells of battery used previous to the fire 
have been replaced by 1,750 cells ; and, in afew weeks, 
perhaps days, not a single cell of chemical battery will 
be used for telegraph purposes in the general operating 
department. ; 

For several years past the dynamo has provided cur- 
rent for the main circuits from New York. A poten- 


tial of 70 volts, regulated by a system of joint resistance, 
multiple supply, has been applied for supplying the 
loop locals. For intermediate batteries special appa- 
ratus is required for each battery. A one-eighth horse- 
power motor is by current. from the building incandes- 
cent lamp circuit, run at a speed of about 2,200 revolu- 
tions per minute. This motor in its turn operates a 
generator of equal size and at about the same rate of 
speed, from which is obtained a current potential of 
about 100 volts—sufficient for all intermediate battery 
purposes. The saving in room is 40 square feet for 
each intermediate battery. About 50 intermediate bat- 
teries were formerly used, but the number will pro- 
bably be reduced somewhat. 

Another question of space was presented when incan- 
descent lamp room was considered. Hach battery lead 
before reaching its wires has a resistance inserted in form 
of from one to four incandescent lamps for the preven- 
tion of damage in cases of accidental short-circuiting., 
5,000 of these lamps are necessary for use on the main 
line switches, and as each lamp requires a space of 3 
square inches, or a total of 104 square feet, the problem 
was an important one. 

This was happily solved by placing the lamps on a 
framework over the switch. In so doing two results 
are obtained, viz.: Space otherwise useless is utilised ; 
and, secondly, yet of still greater importance, the wire 
chief is enabled, by watching his lamps to note grounds 
and crosses on his wires, and by prompt action from 
such observation prevent destruction by overheating of 
the instruments in circuit. For the multiplex currents, 
spaces on the framework of the doors and windows 
have been utilised, and the lamps thereon serve as 
monitors for those in charge of the apparatus. 

Previous to this arrangement, the burning out of 
magnets by accidents to heavily charged circuits was a 
frequent occurrence. Since this improvement, I have 
yet to hear of the destruction of a single coil in this 
manner. 

The building stood the heat wonderfully well; heat 
which caused the granite trimmings of the doors and 
windows to flake and crumble, and glass to melt, had 
no effect whatever upon the massive walls. 

The operating room which, when first occupied some 
17 years ago, was generally supposed to be adequate to 
the requirements of the department for all time to come, 
has for years been entirely too small for the rapidly 
increasing business. 

Particularly during the past five years have these 
quarters become crowded, and the stern necessity of 
utilising every inch of available space been forced upon 
the management. 

Just previous to the fire a prominent official of the 
department remarked that he did not see how they 
could work through the coming busy summer season 
without more room, and that to do so a year hence 
would certainly be an impossibility. This is only one 
of many indications of the rapid growth of the tele- 
graph business in recent years. With this experience, 
it has been decided to rebuild the structure from the 
fifth floor up, and to extend the building 25 feet on Dey 
Street ; and it is confidently predicted that when com- 
pleted it will be the finest and most complete telegraph 
office in the world. 

The remodelled building will be nine storeys high, 
and the old mansard will be replaced by a flat roof. 
The sixth floor will be used for offices for various 
departments; the seventh and eighth floors for 
operating rooms, and the ninth floor will be occupied 
by wardrobe and lunch rooms, kitchen, &c. 

The operating rooms on the seventh and eighth floors 
will each have a frontage on Broadway of 75 feet, and 
on Dey Street of 175 feet —considerably more than 
double the space occupied before the fire, and will be 
furnished with every facility that can be procured to 
secure perfection of operation. There will be used 
twelve dynamos in series of four each for the main line 
batteries, two only being in use at any one time, and 
the third series being kept in reserve in case of acci- 
dent to either of the others, Two dynamos of low 
voltage will furnish the current for instrument local 
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circuits, one being used and the other held in reserve. 
Two dynamos will be devoted to supplying current for 
city multiplex loop, local circuits, one of them as a re- 
serve ; and as many sets of the one-eighth horse-power 
motors and generators will be used as there may be 
intermediate batteries required. The chemical battery 
will have no place in this model telegraph equipment, 
its day of usefulness having passed. 

To the telegraph engineer it is a pleasing one. It 
marks an advance of the telegraph, in keeping with the 
progress of electrical science up to the present time, 
and we can feel assured that the results will be such as 
to induce the management to apply the improvements 
to all the principal offices of the company in the near 
future. 

There is great need of improvements in insulating 
material. An insulation for wires is needed that will 


be cheap, light, flexible, and durable; one that damp- . 


ness will not decay, nor the heat of an electric are dis- 
solve or burn. A fire extinguishing liquid is also to be 
desired which will be a non-conductor of electricity. 
When these have been obtained, and not until then, 
can the large telegraph offices be absolutely assured of 
protection from fire. 

Please consider this matter. The one who succeeds 
in obtaining these results will, I am sure, be richly 
rewarded for his trouble. Nearly all the employés lost 
personal property in the fire, of greater or less value. 
Some of the losses were memoranda of experiments 
never to be repeated, or the giftof some departed friend, 
and can never be replaced. To someof the employés their 
losses were, to them, a much more serious matter than 
was to the company its more formidable calamity ; yet 
from these employés are heard no complaints or lamen- 
tations ; and, with sad regrets for their misfortune, all 
turned with eager hands to lend their aid to the rrestora- 
tion of public service. 

This disaster has demonstrated that there is to-day 
between the Western Union Telegraph Company, and 
its employés in New York City, a combination of capital, 
labour, and harmony. Capital for dividend on its in- 
vestment ; labour for the love of science, and advance- 
ment of its chosen profession, and both harmonising in 
successful endeavour to make the now largest telegraph 
office the most perfect one in the world. 


A SUGGESTION. 


(COMMUNICATED.) 


AT present there are many English electrical firms who 
would be disposed to undertake an export trade, whilst 
others who have already established foreign connec- 
tions are desirous of extending their sphere of opera- 
tions in other countries. The difficulties to be over- 
come, however, in order to attain these objects are so 
great that some firms have given up the idea of opening 
up or cultivating an export trade. The first question 
which arises in the mind is, how are foreign business 
transactions to be effected ? There appear to be only 
two methods which can be adopted. The first is the 
formation of a branch house. It would, of course, 
necessitate the expenditure of too much money to 
establish branch offices in different countries, although 
two or three electrical firms have already taken this 
step by founding branch offices abroad. Still, to the 
majority this would be impossible, and the idea may 
therefore be left out of consideration. The alternative 
is the appointment of bond fide representatives capable 
of efficiently carrying out work according to instruc- 
tions. But the difficulty to be surmounted is to ascer- 
a the good faith of foreign importers or representa- 
ives. ” 

The two electrical directories are excellent as far as 
they treat the electrical industries, but they do not give 
all the information which an exporter would desire to 
know, and the choice of an agent from either might 
lead to pecuniary loss, What is, therefore, required is 


an electrical trades handbook for the export trade. It 
should give in numerical order the names and addresses 
of only financially sound English and foreign export 
firms, together with a list of the specialities sent and 
received abroad, of the goods made by English export 
firms, details of electrical apparatus imported into 
foreign countries, their coinage, weights and measures, 
customs’ tariffs, cost and means of transport, the names 
of responsible agents, lawyers, banks, importers at the 
principal ports, practical hints as to the means of 
trading, and last, but not least, a “ black list” of those 
firms with whom it is undesirable to transact business 
without pre-payment in cash. A book of this kind 
would show to the exporter what to arrange and what 
to avoid. This want has just been filled in Germany 
for almost all trades, by Messrs. W. J. Schmidt and 
Gelbrecht, of Berlin, N., who have published a volume 
entitled, Hzport-Hand-Adressbuch von Deutschland. 
The list of export firms alone numbers over 4,200, the 
electrical industry being but briefly referred to. The 
black list is remarkable, and one of the many peculiar 
cases is worth mentioning. A Vienna boot manufac- 
turing firm sent to an agent in London a case of boots 
as samples, but they were not returned, notwithstanding 
the fact that all of them were for the right foot ! 


THE FLORENCE ELECTRIC TRAMWAY. 


SINCE the Note appeared in our last issue regarding the 
electric tramear accident in Florence, a copy of our 
Italian contemporary, L’Elettricita, containing a de- 
scription of the tramway, has come to hand. The 
Sprague system, as worked in the Italian town, does 
appear to be, as the correspondent of the Standard 
pointed out, “a complicated arrangement of overhead 
wires.” 

The generating station is situated at S. Gervasio, in 
Fiesolo, and contains three large tubular boilers made 
by Tosi Brothers, of Legnano. These boilers supply 
steam to three compound engines furnished by the 
Oerlikon Engineering Works. Each engine runs at 
245 revolutions and is of 100 H.P. The engines drive 
three Sprague dynamos at 900 revolutions, the capacity 
of each being 55,000 watts. All the electrical plant has 
been despatched from the Schenectady works of the 
Sprague Motor and Railway Company. The tramway 
is 5 kilometres in length, and in addition to the many 
curves, the difference in level between the Piazza §S. 
Marco in Florence, and the Piazza del Duomo in 
Fiesolo, isabout 270 yards. One pole of each dynamo 
is connected with an insulated main copper cable which 
is carried at the side of the tramway, whilst the other 
pole is jointed to a second or binary wire, which forms 
the return. The main cable is attached by means of 
insulators to vertical standards arranged laterally along 
the route at intervals of from 32 to 43 yards. From 
this cable branches are taken off to a secondary con- 
ductor termed the service wire, which consists of silicon 
bronze 5 mm. in diameter. The latter is placed slightly 
above the return wire, and is partly supported by 
brackets projecting from the standards and partly by 
means of wires arranged transversely. The standards 
erected inside Florence consist of light iron posts 
placed at the side of the footpaths, whilst outside the 
town they are wooden masts, all being about 20 feet 
high. The current is collected from the service wire 
by means of a trolley supported by an arm from the 
roof of the car, and passes down to the motors. Each 
car has arranged under its body two Sprague motors of 
15 H.P. each., each motor driving independently one of 
the axles by means of gearing. A switch for increasing 
or diminishing the speed is placed at each end of 
the car. The number of cars in service is 12, each 
having a seating capacity for 24 passengers. The cars 
are lighted inside by five incandescent lamps, whilst 
externally there are two lamps which serve as head 
lights, ; 
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RECENT RESEARCHES ON THE ELEC- 
TRICAL CONDUCTIVITY OF CERTAIN 
LIQUIDS. 


CONDUCTORS of electricity may be regarded from two 
points of view. They may be considered as endowed 
with a greater or less facility for allowing electricity to 
pass through them, and, again, they may be considered, 
when placed in a circuit, as offering a greater or less 
resistance to the passage of an electric current. Hach 
of these methods of regarding conductors is, in alge- 
braical language, the znverse of the other. 

We need not here enter into the relative merits and 
demerits of the various plans which are generally used 
for measuring conductivity and resistance. They are 
familiar to every student of electricity. But in the in- 
vestigation of these properties, in so far as they are 
exhibited by certain particular substances, it is often 
necessary to modify the details, if not the principle, 
of any experimental method which may be resorted to, 
and these will be alluded to in due course. 

To the early observers, the metals presented them- 
selves as the most obvious conductors of electricity, 
and it was some time before it was definitely recognised 
that many other substances, supposed to be indifferent 
in their action, possessed the property of conductivity, 
although in varying degrees. Matthiessen’s work on 
the conductivity of metals at zero Centigrade is still 
regarded as standard, but other physicists have obtained 
very conflicting results. This has mainly arisen from 
the character of the specimens examined ; they have 
rarely been uniformly pure, and have often possessed a 
different molecular character. 

The influence of temperature upon the conductivity 
of substances is affected by the physical condition of 
those substances. in the case of the metals, it has been 
shown that their electrical conductivity is diminished 
when their temperature is raised. And the law of this 
diminution is expressed by the formula 


Ke = K Ud+at+ 0), 


when @ and 0 are constants, which are probably the 
same, for all pure metals, and K, and K; the electrical 
conductivities of the metals at temperature 0° and 7° 
Centigrade. 

Liquids and fused conductors in general are opposite 
in their behaviour under the influence of temperature, 
thus their electrical conductivity is increased by a rise 
of temperature. And the laws of this increase is ex- 
pressed by the formula 


Ky = K,(11 + @?), 


when, as before, a is a constant, K; and K, are the elec- 
trical conductivities at temperature 0° and 7° Centi- 
grade. 

Now the chemical decompositions which are effected 
by a voltaic battery have been explained by the 
well-known theory of Grothiiss. Assuming that in 
every binary compound or substance which may be 
considered to act as such, one of the elements is electro- 
positive, whilst the other is electro-negative. Grothiiss 
predicates that under the influence of the contrary 
electricities of these electrodes, a series of successive 
decompositions and recompositions from one pole to 
the other is effected in the liquid in which they are 
immersed. Hence the elements which appear free at 
the electrodes and do not recombine are those which 
are, so to speak, the terminal molecules. 

This theory of Grothiiss’s can be applied to the acids, 
the salts, and to the metallic oxides. 

But there were various objections lodged against this 
theory, and in overcoming the chief of these Clausius 
applied the theory which is now universally admitted 
by the leading physicists, and which explains the con- 
stitution of liquids. In a liquid there is vibratory, 
rotatory and progressive motion ; the molecules have no 
fixed positions ; they are in a perpetual state of separa- 
tion and reunion. The hypothesis assumes that com- 
pound bodies and their elementary constituents coexist 
with each other in a liquid. Hence, when a current of 


electricity passes through them it influences the motion 
of the molecules in such a way that certain of them 
pass to the positive electrode whilst others pass to the 
negative electrode, and their recombination is pre- 
vented. The current does not bring about the decom- 
position, but it wéilises it to give definite direction to 
the particles which are already separated. 

Now these interesting considerations explain why the 
electrical conductivity of a liquid increases with the 
temperature, for heat, as every student of thermo- 
dynamics knows, increases the velocity of the molecules ; 
not in a direct ratio to the rise of temperature, because 
the number of collisions of molecules per unit of time 
is also increased, but a little more slowly than in direct 
ratio. It also follows that electrical conductivity in- 
creases with the concentration of the liquid. 

Within the past few months a great deal of attention 
has been directed-to the estimation of the electrical con- 
ductivity of fused salts and solution of salts. 

Foussereau stated some time ago that in the case of 
fused salts there is a sudden change of conductivity at 
the melting point (vide Comptes Rendus, vol. xeviii., 
p. 1,325). This was accepted with some hesitation at 
the time. L. Graetz, a German physicist, has recently 
been investigating the truth of the assertion experi- 
mentally. He made use of the following method :— 

A quantity of the salt which is to be examined is 
placed in a small porcelain crucible. The lid of this 
crucible is perforated with four holes, two of which 
serve for the introduction of the wires which lead to 
the electrodes, and the other two for those of the thermo 
element, which is used for measuring the temperature. 

The crucible is placed in a large sand bath, and pre- 
cautions are taken in order that the conducting wires 
may be kept hot, so as to prevent solidification of the 
fused salt on the electrodes and on the junction. 

‘The sand bath is heated to considerably above the 
melting point of the salt, and then allowed to cool 
slowly, whilst simultaneous determinations of the tem- 
perature and of the conductivity are made from time 
to time. F 

The melting point is determined by a separate experi- 
ment. Graetz used this method in the case of anumber 
of substances, and the results which he obtained serve 
to show that there is in no case a sudden change of con- 
ductivity at the melting point. 

Tables are given for the conductivity of the following 
substances : the chlorides, bromides, and iodides of 
cadmium and zine, lead chloride, lead iodide, potassium 
nitrate, cuprous chloride, stannous chloride, and anti- 
monious chloride. These may be consulted in Gilbert’s 
Annalen der Physik und Chemie, series [2], vol. xl., p. 
18, where the reader will also find the theoretical aspect 
of the question discussed, particularly in connection 
with dissociation. 

Solutions of the chlorides and nitrates of sodium, 
potassium and barium, of potassium bromide, chlorate 
and ferrocyanide, of sodium sulphate, magnesium sul- 
phate and hydrochloric acid, were examined a short 
time ago by E. Kraunhals, who used an apparatus 
originally described by Ostwald. In his experiments, 
Kraunhals investigated the electrical conductivity of 
solutions of these substances at temperatures between 
18° and 100° Centigrade. 

The concentration —always, as we have seen, an 
important consideration in connection with conduc- 
tivity—varied from 1 gramme equivalent per litre to 1 
gramme equivalent per 1,000 litres. 

We need not follow Kraunhals through the eight 
pages of results and deductions from them which he 
gives in the Zeitschrift fiir physikalische Chemie [vol. 
v., page 250]; it will be sufficient to state that these 
results show most conclusively that the higher the tem- 
perature the greater the increase in the molecular con- 
ductivity with rising dilution. 

Kraunhals calculates the mean temperature coefficients 
for various degrees of dilution, and also the values of 
p,, 3 that is, the conductivity for infinite dilution atthe 
temperatures 18°, 50°3°, 82°, and 99:4° Centrigrade. — 


The quotient ia is found to decrease somewhat with — ; 
@ 
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rising temperature, from which it is concluded that 
the influence of temperature on the degree of dissocia- 
tion of electrolytes which, at ordinary temperatures and 
in moderately concentrated solutions, are strongly dis- 
sociated, is only slight. 

The great increase in electrical conductivity with a 
rise of temperature is explained by Kraunhals by the 
decrease in the viscosity of the solution. 

Chemical constitution undoubtedly affects in some 
way the electrical conductivity of solutions. This is 

‘evident from D. Berthelot’s researches, recently de- 
scribed in the Comptes Rendus, vol. cx., page 703. 

The various solutions examined by Berthelot con- 
tained 0:01 gramme equivalents of various substances 
per litre, and the measurements of conductivity were 
effected by means of a Lippmann’s electrometer. 

The three hydroxy benzoic acids are observed to 
possess different conductivities, the resistance increasing 
in the order— 


Ortho-hydroxy benzoic acid 
Meta- ” ” ” 
Para- ” ” ” 


It is somewhat remarkable that the conductivity of the 
para-acid is practically identical with that of simple 
benzoic acid. 

When the acids are treated with one equivalent of 
sodium hydroxide, the numbers obtained are approxi- 
mately the same in all these cases: thus 


Reduction of conductivity for the ortho-acid = ? 
” ” 9 meta- , = Yo 
” ” ” para- 5», = 3 


When a second equivalent of the alkali is added, the 
conductivities of the meta- and para-derivatives remain 
practically the same, but differ considerably from that 
of benzoic acid, since the second equivalent of alkali 
exerts an appreciable effect. A third equivalent exerts 
a smaller but still appreciable influence. 

In the case of the ortho-acid (salicylic acid), the 
second and third equivalents of the alkali produce less 
effect than with the meta- and para-derivative. The 
maximum difference in the case of salicylic acid is 
reached on the addition of one equivalent of alkali ; 
but in the case of the meta- and para-acids this maxi- 
mum is given by the second equivalent. 

From these results an interesting chemical deduction 
has been made, namely, that in the ortho-acid the 
phenolic function is less energetic than in the meta- 
and para-acids, a result which agrees with the thermo- 
chemical measurements of Berthelot and Werner. 

Berthelot first put forward his theory that the ex- 
amination of electrical conductivity could be used as 
a means of investigating chemical and correlated phy- 
sical properties in the Comptes Rendus, cix., p. 801, and 
he showed, for instance, that determination of electrical 
conductivity could be utilised for determining the con- 
dition of equilibrium between dilute saline solution 
and aspartic acid which combine the functions of a 
base and an acid. 

There is another paper on “this subject in the same 
volume of the Comptes Rendus, commencing at page 
864, in which the electrical conductivities and the mul- 
tiple affinities of aspartic acid are investigated. 

The most recent work of D. Berthelot on the appli- 
cation of electrical conductivity, to the determination 
of various chemical facts, may be read in a paper con- 
tributed to the Comptes Rendus, vol. cx., p. 1,066. In 
this paper he gives the results of an investigation into 
the conductivities of the ammonium and aniline salts 
of the hydroxy benzoic acids. 

Those who are interested in this new departure in 
electro-chemistry may also find a recent paper by C. A. 
Bischof and P. Walden worth reading. It may be con- 
sulted in the Berichte der Deutschen Ohemischen 
Gesellschaft, vol. xxiii, p. 1,950. Here is described 
an investigation which they undertook into the con- 
ductivity of the substituted succinic and glutaric acids. 

Tables are given showing the melting point and the 
values, as ascertained by them, of the dissociation con- 
stant. It appears that the tri-substituted succinic acids 
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have the least conductivity, and differ least amongst 
themselves. In the case of the glutaric acids the dif- 
ferences in the value of the constants were too small to 
allow of the deduction of any conclusion concerning 
the constitution of the different acids. 

There is also a paper on the conductivity of the sub- 
stituted succinic acids by Bethmann, in the Zeitschrift 
fiir Physikalische Chemie, vol. v., p. 385. 


THE VIBRATIONS OF A PLATINUM WIRE 
KEPT INCANDESCENT BY AN INTER- 
RUPTED ELECTRIC CURRENT.* 


By M. ARGYROPOULOS. 


I STRETCHED horizontally a platinum wire ‘7 of a 
metre in length and a fraction of a millimetre in 
diameter, and sent an electric current into it, in order 
to heat it to white heat. Observing the great dilata- 
tion of the wire during the passage of the current, I 
thought that some vibratory movement would be pro- 
duced by successive interruptions of the current. I 
therefore introduced into the circuit a large trembler 
interrupter, or, better still, the interrupter proposed by 
Foucault for large Ruhmkorff coils ; the platinum wire 
immediately began to vibrate, subdividing itself into 
stationary waves. 

We can observe very clearly one, two, three, and as 
many as eight, ventral segments separated by nodes 
which seem to be stationary. By very slowly lessening 
the tension of the platinum wire the number of these 
ventral points is increased ; on the other hand, if we 
slowly increase the tension, the number of ventral 
points is lessened, and the incandescent wire vibrates 
transversely, forming a single ventral segment in the 
middle. 

The support on which I stretched the wire had two 
actions, one to stretch the wire more or less, and the 
other to lengthen or shorten it. 

The experiment was performed in the following 
manner :—First, I took a long length of wire and sent 
through it a current of from 45 to 50 Bunsen elements, 
keeping the interrupter inoperative. Then the wire 
was shortened until it became incandescent. The in- 
terrupter was then set in motion and the wire began to 
vibrate. Then the wire was slowly stretched, until at 
last it vibrated as a whole, forming one single ventral 
segmentin the middle. By lessening the tension of the 
wire I could produce as many as eight ventral seg- 
ments, or even more. 

This experiment enables us to illustrate before a 
large audience the vibratory movements of strings. 


A NEW APPARATUS FOR EXAMINING THE 
VARIATION OF ELECTROMOTIVE FORCE 
WITH TEMPERATURE. 


A NEW apparatus—or, perhaps, more correctly speaking, 
a new method by means of which the seat of the varia- 
tion of electromotive force with variation of tempera- 
ture may be examined—has been devised by a German 
physicist, A. Gockel. It consists, in its essential features, 
as follows :— 

Four cells are taken and placed at the corners of a 
rectangle ; these are joined up, according as they are re- 
quired, along the sides of the rectangle by means of 
siphons, and filled with certain electrolytes. 

The cells at one pair of adjacent corners, for example, 
contain a solution or zinc sulphate, and are provided 
with zine electrodes, whilst the other pair of cells con- 
tain a solution of copper sulphate with copper elec- 
trodes, 


* Presented to the Académie des Sciences, by M. Cornu, 
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It is obvious that this arrangement gives, practically, 
two Daniell cells, one of which can be warmed in a 
water bath, whilst the other remains cold, the necessary 
connection being made by means of the siphons. 

By suitable combination, the temperature co-efficients 
of the different contacts may be determined. Gockel 
shows that from these coefficients the temperature co- 
efficient of the whole galvanic element may be calcu- 
lated by summation. 

It is stated that the agreement between direct experi- 
ment and calculation is fairly satisfactory, and this 
assertion will give confidence to other observers who 
may be inclined to experiment with this apparatus. 


IMPROVED ATTACHMENT FOR LATHES. 


THE apparatus shown in the accompanying illustration 
will be found a very useful adjunct to a lathe or any 
similar tool from which a vertical reciprocating motion 
can be obtained. It consists of a standard which is 
bolted to the bed of the lathe; upon this slides a 
grooved face plate, to which is secured the work to be 
tooled. This face plate is moved up and down by a 
roller mounted upon a pin bolted to the ordinary lathe 
_chuck plate, which travels to and fro in the roller path 
formed upon the back of the slide, the length of stroke 
depending upon the distance of the roller pin from the 
mandril centre. By placing a cutting tool in the slide 
rest, and operating the feed screws by hand or by means 
of self-acting motion obtained from the slide, metals 


may be planed, shaped, key grooves cut, and a variety 
of other tooling work accomplished with accuracy and 
rapidity. For the convenience of light metal workers, 
a punch and pair of shearing blades can be added for 
cropping plates and roughing out material. The 
grooves upon the sliding face plate can, when desired, 
be replaced by a vice for holding the work, or a vice 
can be bolted to the grooved face plate. The illustra- 
tion is taken from an attachment fitted to a 4-inch 
centre lathe, which has a stroke of three inches; a 
speed can be obtained of from 50 to 200 strokes per 
minute. The cost is very moderate. The attachment 
is patented, the inventor being Mr. F. M. Rogers. 


Department of Science and Art.—Her Majesty has 
been graciously pleased to command that the Govern- 
ment institution now known as the Normal School of 
Science and Royal School of Mines shall in future be 
called the Royal College of Science, London. ; 


~ 


EXPERIMENTAL PLANT OF THE PORT- 
ELECTRIC SYSTEM. 


IT is now something more than a year, says the 
New York Electrical World, since the exhibition 
of the model of the Portelectric system in the Old 
South Church in Boston. The subsequent description 
of this promising invention in the daily newspapers 
and technical journals attracted the notice of people in 
all parts of the world. It was at once recoguised that, 
could the model be duplicated on a large scale, and be 
made to work with the same degree of success, its com- 
mercial utility and importance in the rapid transporta- 
tion of mail and express packages would be very great. 
Since the invention was first exhibited to the public, its 
projectors have been busily engaged in the construction 
of an experimental track upon which the “ portelectric ” 
car could be tested under conditions similar to those 
which would be met in actual practice, and fully as 
severe as those which would be encountered in com. 
mercial operation. 

This experimental plant, which is located near the 
Howard Street Station on the New York and New Eng- 
land Railroad, in the suburbs of Boston, has been com- 
pleted and in experimental operation for some time, 
but its construction and operation have been open to 
the inspection of the public only since the 11th of this 
month. Notwithstanding the difficulties, mostly of a 
mechanical nature, which necessarily had to be met 
and overcome in pioneer work of this kind, the experi- 
mental work has proved so successful that the per- 
formance of the system re-enforces the opinions for- 
merly held by its projectors concerning its future 
commercial importance. 
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The system is intended for the transportation not of 
passengers but of mail and express matter only at rates 
of speed approximating two miles per minute, the steel 
car being drawn along its confined path at this high 
rate by the pull of numerous solenoids through which 
the track is laid, each coil exerting its power for a short 
time only as the car approaches it. In general prin- 
ciples the experimental track here described and illus- 
trated does not differ from the model exhibited in the 
Old South Church last year. In the mechanical details, 
however, such changes have been made as have been 
found by actual experience to be necessary to adapt the 
system to the requirements of commercial service. The 
method of closing and opening the circuit through the 
track solenoids at the proper time has been changed ; 
the mounting of the car upon its wheels, the con- 
struction of the track and some other mechanical 
details have been greatly improved. Prof. A. E. 
Dolbear, the electrician of the company, and Mr. John 
T. Williams have given the matter almost daily atten- 
tion for several months, and especial care has been 
directed toward the reduction, as far as possible, of 
the copper wire required in the coils of the track 
solenoids. 
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The experimental line is nearly 3,000 feet long, built 
in the form of an oval or somewhat of a pear shape, 
including two curves of different radii, some straight 
and level sections, and grades, both on a straight track 
and on curves. One grade is 8 per cent. and another 11 
per cent. Posts 10 inches square are set solidly in the 
earth to a sufficient depth to be undisturbed by frost, 
and are packed about with sand.’ These posts project 
above the surface to a height of about 4 or 5 feet, and 
to their sides, at the top, are strongly bolted 
planks, 3 by 10 inches, set on edge and carefully 
fitted, so that the top of the planks is flush with 
the top of the posts. Posts are set at intervals of 
6 feet. This low structure was so built simply for 
convenience of access in conducting experimental in- 
vestigation. 

A very neatly designed and well constructed power 
house stands diréctly over the track. The track passes 
directly through its centre at a distance of about 2 feet 
from the floor. The building is surmounted by a look- 
out tower, from which the car. may bs watched as it 
speeds around its half-mile course. 

The power equipment of the station consists of a 
Sturtevant .20 H.P. engine and an Edco dynamo to fur- 
nish current for the propulsion of.the car. This dynamo 
is wound for a pressure “of-1,000 volts. A horizontal 
tubular boiler supplies steam for the engine and for the 
heating .of the building as well. A small supply and 
work room is conveniently arranged in one corner of 
the building. The station is lighted by Bernstein 
series incandescent lamps, and the track is lighted when 
necessary with seven arc lights. 

Upon the heavy framework of wood of abigt the 
track structure is composed are placed the solenoids, a 
series of coils extending along: the entire track at in- 
tervals of 6 feet... These coils have an internal diameter 
of 11 inches, and are each made of about 20 lbs. of 
No.14 wire. The two rails of the track extend through 
these coils, one at the top and the other at the bottom. 
The lower track is in connection: with one terminal of 
the dynamo and the other terminal is connected with a 
lead wire parallel with the lower track. To this wire 
are attached branches connecting it to the various 
sections of the upper track, these sections being about 
six feet long. The passage of the car completes the 
circuit between the upper and lower rails through the 
solenoid in advance of the car, and the car is thus 
pulled into the coil urtil it is midway through the 
coil, when the current is cut out and transferred to the 
next coil in advance. 

The car is an iron cylinder 10 inches in diameter 
and, with its conical ends, is 12 feet long and. weighs 
350 Ibs. It runs on two wheels, and also has guide 
wheels to run on the track above the car. Doors upon 
its side allow of the necessary matter constituting the 
load: of the car to be placed upon its inside and securely 
locked in place. 

The greatest difficulty experienced. in the operation 
of this track and car was in the adaptation of the car 
1o the compound curve, made up ofa grade and a 
curve of short radius. It was found necessary to make 
the car itself rotate to accommodate itself to the curve 
and grade, thus introducing a great frictional resist- 
ance. In spite of this, however, the car has been 
drawn about the oval track in about 14 minutes, and its 
speed has reached about 45 feet per second. The 
greatest acceleration observed was about 34 feet per 
second, which, if maintained for a minute would give 
a speed of about two miles per minute. The shape and 
difficulties of the present track, however, prevent the 
acquiring of sucha speed, 

In forming an opinion of what has been already 
accomplished by the plant described above, it should be 
borne in mind that the whole project was so new that 
every step has had to be taken without the assistance of 
any precedent, or of the experience of others in similar 
work. Its growth, however, has been very satisfac- 
tory, and Prof. Dolbear asserts that there is every 
reason for thinking’ that in a short time the car will 


pe capable of running away from the swiftest express 
rain. © 


IMPROVEMENTS IN TELEPHONE EXCHANGE 
| SWITCHBOARDS. 


By J. HE. KINGSBURY. 


THE subject of improvements in telephone exchange 
switchboards is of so much interest and importance 
that it cannot well be left at the point reached in the 
article on the subject last week. 

I may first say that switchboards for small exchanges 
have not been neglected in the way the writer of the. 


= thy 42 
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article supposes. All the improvements in details 
which have been made in connection with multiple 
boards have been applied to the smaller boards so far 
as practicable, but it is quite true that the type of board 
remains very much what it was many years ago. I 
find this, however, simply a tribute. to the prescience, of 
its designers. The type I refer to is what is known all 
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over the world as the “Standard” switchboard, in 
which the two subscribers’ indicators are cut off, “left 
idle,” and a special ring off indicator inserted in the 
circuit of the pair of cords with which connection is 
made. This type of board is made from 25 subscribers 
upwards, for telephone exchange use. Smaller switch- 
boards are not usually fitted with clearing out drops, 
but nevertheless only one of the subscribers’ drops is 
left in circuit. The question of switchboards for ex- 
changes is a large one and I cannot hope to do more 
than touch the fringe of the subject, but it is important 
that those of your readers who are not practical tele- 
phone men, and yet interested in telephony, should not 
be led to an incorrect conclusion by reason of the way 
in which the subject was dealt with last week. 


A switchboard cannot be judged by itself. It is, or 


will be, one of a series making an exchange, and the . 


exchange in its turn is, or will most likely be, one of 
a number constituting a telephonic system. A switch- 
board, then, must not only work well with the number 
of subscribers for which it is fitted, but must also be 
so arranged that further sections may be easily added 
as the subscribers increase ; the whole work smoothly 
and quickly ; and the electrical conditions be such as 
will interfere as little as possible with conversations 
from distant places. 

The switchboard shown. last week has a frontage of 
about 2 feet 6 inches. By the time the exchange had 
reached 120 lines there would be 4 sections covering 
a distance of 10 feet. Subscriber No. 1 would be 
on the extreme left, and No. 120 on the extreme 
right. If those two numbers were required to be 
connected, it could not be done with one operation. 
The cord is not sufficiently long, and if it were there 
are three other operators in the way. ‘‘ Cross connec- 
tions” therefore would be provided between the 
different boards, the work of connecting doubled, and 
the risk of error increased by the call passing through 
two hands. This system of cross connection is un- 
avoidable in non-multiple exchanges, but in no case 
should it ever be necessary with so small a number as 
120 subscribers. I would like to point out that it is 
not necessary to cover so large a space. The boards 
may be more compressed, but then the plugs are 
crowded. It is a choice of evils. 

This type of board fails when considered as part.of 
a series. Not only so, but it fails to come up to what 
is claimed for it when considered singly. The descrip- 
tion says that because it only requires the plug of any 
line to be inserted in the jack of any other line to make 
a connection, it is plain that much less work is necessary 
than if a cord with a plug at each end of it were to be used 
for the purpose. At first sight it does seem so, but it 
is a fallacy nevertheless. Further on in the article the 
movements required are given in detail, and I tran- 
scribe them below in comparison with the movements 
required to make a connection with the board illustrated 
here, which is a double cord board :— 


DousuE Corp. 
Insert first plug into No. 5 


SINGLE Corp. 
Insert general plug in No. 5 


jack me Bie ead jack (the operator’s 
Take out general plugfrom . telephone is then in the 
No. 5 jack see Seed line)... a, Re 
Insert general plug in No. Insert second plug into 
10 jack and ring... estes No. 10 jack and ring... 
Insert No. 10 plug into Throw over lever of speak- 
No. 5 jack Re eerie! ing key (which connects 
Take out general plug from the two subscribers and 
No. 10 jack ee RSet disconnects the operator) 1 
Total s:.:,6 eeLotal ? ... “4 


Instead of much less work being necessary, two 
movements more are necessary to make a connection 
on the single than the double cord board. The making 
of a connection is not all the work. The connection 
has to be unmade, and a comparison is not fair which 
does not include that also. When this is considered, 
the movements are equal in number, the single cord 
board requiring only one plug to be pulled out (1), 
whilst the double cord requires two plugs to be pulled 
out and aspeaking key to be thrown oyer (3). It is not 


to be supposed that these movements, though of equal . 


number, are of equal value. The double cord move- 
ments are done much more quickly. = 
I think this will suffice to show that the saving of 


30 per cent. in. operators’ work, which is ‘claimed, is: 


quite illusory, the balance is the other way, > 

But if there be no saving in operators’ work, wherein 
consists the “Improvement”? It is not in facilities 
offered in’ other directions, for there are none. It is 
not in economy of first cost, for more material is used. 
It is not in saving of operators’ wages, for the same. 
number of subscribers takes a larger number of operators 
than a double cord board. 

I am aware that there are advocates for these boards: 
whose opinions are entitled to respect, but, unfortu-. 
nately, opinion may be set against opinion.. There is, 
probably, no subject which it is less safe to dogmatise 
upon than telephone switchboards. Circumstances do,’ 
undoubtedly, alter cases, and should be taken into ac- 
count; but there are certain all-round requirements: 
which have to be met, and it ought to be possible to. 
demonstrate with reasonable precision in what way. 
these boards are superior in design to their predecessors. 
The demonstration is not contained in last .week’s 
article. If I were to point out all the short-comings: 
of the board and the errors of statement and deduction 
in the article, I might give the impression that my 
criticism was of a captious character ; whilst, on the 
contrary, I am desirous only of contributing a few 
items of interest on a general question. eo ES GI 

The board here illustrated is one of a type which the: 
writer of last week’s article does not allow for, 2.e., a 
double cord board without special clearing out drops, 
and yet only one drop left in circuit. It is for 100: 
subscribers, and is 23 inches wide. Thus 500 sub- 
scribers would occupy a space of less than 10 feet: ~ It 
has some advantages, though in principle it is’ not 
better than the special clearing-out drop typé. © This 
latter enables the most suitable drop to be used for re- 
spective purposes, 7.¢., those which would interfere 
with talking are “left idle,” those which do not dele- 
teriously affect talking are left in circuit. The designers 
of the standard switchboard recognised the fact which 
has been overlooked by their critics, that a telephone 


-gwitchboard needed something more than a line of 


communication between one subscriber and another, 
and concluded that the most suitable place for the 
necessary apparatus was in the circuit of a pair of con- 
necting cords. It is the absence of: this necessary 
apparatus which makes the particular form of single 
cord board in question, clumsy in operating. If it were 
present, it would take up more room, and while in- 
creasing the cost, nulify the advantage. And here, 
I may say, that a single cord multiple board and the 
type of single cord board under discussion, are two 
distinct things. Inthe multiple board there is key- 
board room for all the apparatus needed and the 
apparatus is there. 


EDINBURGH EXHIBITION. 


(Continued from page 407.) 


“ Silvertown” Dynamo and “ Globe” Compound 
Engine—Tue dynamo, which is capable of giving a 
continuous output of 350 ampéres and 104 volts at 300 
revolutions, has been designed for coupling direct to a 
high speed engine, and is so coupled to a Globe com- 
pound engine having cylinders 84 inches and 15 inches 
diameter, by 8-inch stroke. The magnets are of the 
single horseshoe type, with pole pieces at the lower 
end, each vertical limb carrying a metal bobbin, on 
which is wound both series and shunt wire. The arma- 
ture, which is of the ring type, has its core built up of 
thin annealed charcoal iron discs, insulated from one 
another by every alternate disc having a thin coating 
of special ebonite cured on. The discs are keyholed, 
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and carried by a four armed gun metal spider which, 
in turn, is securely keyed to the steel shaft. Thearma- 


ture winding consists of one layer of insulated strand. 


cable, wound and connected on in the ordinary method 
to the commutator, which is built up of hard drawn 
copper segments, insulated with mica, and carried 
at each end by insulated gun-metal rings, fitting 
into grooves, turned in the commutator. The in- 
sulation of this ring is obtained by the use of 
ebonite, which is cured on to this ring to a thick- 
ness of about 3th of an inch; and it has been 
found that this method has given much more gatisfac- 
tory results than the old one of having separate insu- 
lating pieces. The rings fit on to a gun-metal sleéve, 


bored to fit the shaft, and the whole commutator is’ 


screwed up tight by nuts on this sleeve, so that it is 


complete in itself.. There. are three brush-holders on. 


each spindle, each fitted with separate adjustments for 
pressure, and with hold-off catches. 
holders are made of ample section, and each brush- 


holder is connected by a separate flexible conductor to: 


the terminal board of the machine, to avoid the neces- 
sity of collecting the current through the contact 
between the holder and the spindle on: which it is 
carried. 
running in an engine room, the temperature of which 
is somewhat over 100° Fabr., and the rise of tempera- 
ture has therefore been kept low ; an actual test, made 
hy placing the thermometer on the armature directly 
the machine was stopped, and noting the highest: tem- 
perature recorded by the thermometer, showing a rise 
of 25° Fahr. 


REVIEWS. 


The Working and the Connections of Electric Tele- 
graphs. Compiled by Prof. Dr. KARL EpuaRD 
ZETZSCHE, Engineer of Imperial Telegraphs, with 
the co-operation of several specialists ; being, at the 
same time, the second half of the third volume of the 
Manual of Electric Telegraphy. Part 2, Section 3 ; 
The Arrangements and Connections for Multiple 
Telegraphy. Drawn up by Dr. A. 'loBLER and 

. Dr. E. ZeTzscHn. Halle on the Saale: W. Knapp. 


The authors of this treatise deal with their subject in 
the most thorough-going manner. Inthe third section, 
with which the present volume beging, they explain the 
kinds of multiple telegraphy. They distinguish duplex 
telegraphy, 7.¢., the simultaneous dispatch of two tele- 
grams in opposite directions on the same Jine ; diplex- 
telegraphy, the dispatch of two telegrams on one and 
the same line, but in the same direction, and, lastly, 
quadruplex-telegraphy, the dispatch of two telegrams 
on the same line in each direction. As regards the 
economical valte of multiple telegraphy, it is remarked 
that in spite of the great number of devices proposed 
the system has not met with such wide application as 
might have been expected. There seems little prospect 
that as many messages can be dispatched by duplex 
telegraphy on a single wire as can be sent upon two 
wires by simple telegraphy. j 

The authors deseribe in the first place the duplex 
telegraphs for short lines, then those for long aerial 
lines. and, lastly, those suitable for cables. Under each 
of these heads the various kinds of instruments are 
described and shown in beautiful figures. 

In duplex telegraphy in long aerial lines, well insu- 
Jated, and still more in cables, the phenomena of charg- 
ing constitute an obstacle. z 

Intermittent multiple telegraphy is discussed at great 
Jength, with special notice of the systems of Laborde, 
Munier, Brown, and La Cour. The work is evidently in- 
complete, the appearance of the concluding part being 
promised by the end of the current year. Still, we can 
have no hesitation in pronouncing it a treatise of great 
value to telegraphists and to electrical engineers in 
general. a A i xe 


The brushes and: 


The dynamo has been designed for continuous. 


Practical.Manual of the Installation of the Electric 
Light. (Manuel pratique de I'Installation de la 
Lumiere. Electrique). Par J. P. ANSEY, Electrical 
Engineer. Paris : Tignal. ; 


This manual, after general rules for installation, 
treats of motors and their possible defects. Steam 
engines, gas engines, petroleum engines, hot air, com- 
pressed air and water power, are all described. Com- 
pressed air, on the system of Popp, seems to find 
considerable favour in Paris. Next follows a descrip- 
tion of electrical machines, with an account of the 
properties which they ought to possess. We have then 
the installation, maintenance and care of the machines. 
Accumulators are described especially as adapted for 
lighting purposes by the Electrical Power Storage 
Company. The rest of the work is devoted to arc 
Jamps, the Jablochkoff candle, glow lamps, and acces-’ 
sory appliances, the arrangement of the leads, special 
installations, eg., those of powder. works, distilleries, 
mills, ships, light-houses, and theatres. 

A special chapter lays down the duties of the various. 
officials engaged in electrical works, and an appendix 
gives an abstract of the French laws, on the introduc- 
tion and regulation of the electric light in theatres, 
music halls, &e. . 

The work is illustrated with 135 figures in the text, 
many of which, we are sorry to say, are strikingly bad. 


Traité D Electricité et de Magnetisme ; théorie et appli- 
cations ; instruments et methodes de mesure electriques. 
Cours professé a UEHcole Superieure de telegraphie: 
By A. VASCHY, Ingenieur des Telegraphes, Repéeti- 
teur a l’Ecole Polytechnique. Vols. 1 and 2. Paris: 
Librairie Polytechnique, Baudry et Cie, 15, Rue des 
Saints-Peéres, 


These two volumes form an excellent treatise on 
electricity and magnetism. Theory, properly so called, 
forms the subject of the first volume; elementary 
principles are not dealt with, these being supposed to 
have been previously studied by the reader. In the 
second volame the application of electrical laws to 
telegraphy, telephony, and other-subjects, is con- 
sidered, electrical. measurement. being more particu- 
Jarly dealt with. The books being especially written 
for students studying telegraphy, the subjects of 
electric lighting, dynamos, &c., are not touched 
upon; we say “written for students studying tele- 
graphy,” but we imagine that this is only nominally 
so, for the nature of the whole treatise is far too deep 
to be of any practical value to an ordinary student, it 


_ being somewhat on a par with the “ Electricity and 


Magnetism” of Clerk Maxwell; in fact, we should 
say that it is the very last work to recommend to 
such students. Generally speaking the two volumes 
may be described as a very excellent ‘boil down.” of 
matter which is found scattered through numerous 
modern works, though we by no means say that there 
is not a good deal of original matter also. Although 
frequent references are made to authorities in foot 
notes, there is a very great deal of original information 
obtained from standard works of which no acknow- 
ledgement whatever is made. The. author has taken 
great pains to keep to the front by giving the very latest 
information, and he does not deal with individual sub- 
jects at too great a length. Altogether we must express 
ourselves as much pleased with Mr. Vaschy’s produc- 
tion, which does him great credit. 


Dictionnaire d Electricité et de Magnetisme.. By JULIEN 
LEFEVRE. 2nd issue. Paris: J.-B. Bailliére et Fils, 
19, Rue Hautefeuille. 


_ We expressed a distinctly favourable opinion on the 
Ist issue of this dictionary ; the 2nd issue commencing 
at “Electrolysable,” and terminating at ‘ Magneto- 
metre,” is equally good with the first. The whole work 
Papas: to be a very valuable compilation when com- 
‘plete. . : 
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Tables to find the Working Speed of Cables, com- 
prising also Data as to Diameter, Capacity, and 
Cipper Resistance of all Cores. By ARTHUR DEAR- 
LOVE. London: E. & F. N. Spon, 125, Strand. 


Although but few books dealing with the subject of 
the eleciric telegraph are now issued, the subject of the 
electric light and the application of electricity for the 
purpose of power having carried all before it, yet 
occasionally productions are issued dealing with par- 
ticular points in connection with telegraphic communi- 
cation, some of small value, others of distinct utility. 
The small pocket-book before us decidedly belongs to 
the latter class. Up to the present, practically little 
reliable information has existed which was available 
when it was required to estimate what working speed 
could be obtained through a proposed cable of a par- 
ticular type, or to estimate what type would be 
required to obtain any particular speed. This very 
necessary information can now be obtained with 
certainty by means of Mr. Dearlove’s useful tables. 
The latter have been compiled from formule which 
have for some time been used by Messrs. Clark, Forde 
and Taylor (names which are a guarantee for correct- 
ness on a subject of the kind in question), and are 
based on mean results recently obtained in the com- 
mercial working of long cables. The starting point 
upon which the calculations are based are: Ist, the 
capacity of a cable whose conductor and dielectric are 
of equal weights. is ‘355 microfarad per knot. 2nd, 
the temperature of a laid cable is 45° F., at which 
temperature each knot-pound has a resistance of 
1,124 ohms. There are actually two tables in the 
book, the first giving all data with reference to cores of 
from 100 lbs. copper and 80 lbs. gutta percha to 500 lbs. 
copper and 500 Ibs. gutta percha, the former giving, it 
may be mentioned, a speed of 26°6 words per minute 
(over a length of 1,000 knots), and the latter a speed of 
147°7 words per minute. The second table gives di- 
mension coefficients for various lengths of: cable up to 
4,000 knots, by which the working speed given in 
Table I. have to be divided. Of course in practice a 
clerk cannot read on a mirror instrument-at a greater 
speed than about 25 words per minute, so that it is not 
to be understood that where a greater speed than this is 
shown by the calculations, this speed can actually be 
obtained, but only that the particular cable in question 
has a larger core than is necessary. This point might 
perhaps be shown a little clearer in the explanatory in- 
troduction, as it is liable we, think, to mislead. By the 
use of automatic transmitters and receivers very high 
speed working is possible under certain conditions. It 


would be interesting to know what thisspeed would be | 


in practice on a 1,000-mile cable with 500 lbs. copper 
and gutta-percha, and which is calculated to give, with 
an instrument as sensitive as the mirror, a speed of 
147:7 words per minute. 


BRITISH ASSOCIATION FOR THE ADVANCE 
MENT OF SCIENCE.—LEEDS, 1890. 


EXPERIMENTS TO DETERMINE WAVE VELOCITY IN 
CERTAIN DIELECTRICS. 


By F. T. Trovron. 
(Read before Section A, September, 1890.) 


THE method employed was described in Nature, February 2\st, 
1889, and depends essentially on interposing a sheet of the 
dielectric between the reflector and the resonator in Hertz’s well- 
known experiment of electro-magnetic “loops and nodes.” The 
effect of this is to move in towards the reflector the system of 
maximum and minimum sparking positions. The amount of the 
displacement thus resulting depends on the rate of propagation of 
the disturbance through the dielectric sheet. 

In the experiments made the sheet was placed immediately in 
front of- the reflector. The circular form of resonation was em- 
ployed to determine the position of the ‘loops and nodes,” and it 
was always held so as to be only effected by the magneticcom- 
ponent. 

If the reflection, which occurs at both surfaces of the sheet, be 
neglected, () the index of refraction will be found by dividing (1) 


ue where 


the thickness of the sheet into its air equivalent » = 
x is the distance from the sheet to the first node or magnetic 
minimum position, and x, the distance of the node from the 
reflector when the sheet is removed—that is to say, one-quarter 
the wave-length in air. 

When the reflection from the surface of the dielectric is con- 
sidered the expression for p is not quite so simple. If we suppose 
the metallic reflector in optical contact with the dielectric sheet, 
we can then sum up the multiple reflections resulting very much 
as in the well-known way of doing so for Newton’s rings. 
amplitude of the incident radiation be taken as unity, and let b be 
that of the reflection at the front surface of the sheet, and c of the 
part penetrating. This portion on reaching the metallic reflector 
is supposed returned, and at the front of the sheet is again divided ; 
let the part reflected back to the metal bec e, and that sent out 
cf,andsoon. The reflected wave is found by summing up these 
terms. If sin ¢ is taken to represent the incident radiation at the 


front surface of the dielectric, the total reflection then is b sin # + | 


cf {sin (p + 6) + & sin (p + 26) +e4sin (p+48)+ ... }, where 


2 : : =a ‘ 
d=m 21 p, m standing for" . This can be written as a sin (¢ + 


(1 v—b?) sin 6 


2mr), when tan 2m= 


-1 
bering that b = OE) 
a pit 


” (2b 4 (14 bY) cos 8 This gives for », remem- 


2psin 2m pl 
(n° —1) + (u* +1) cos 2 m pl} 


;tin2mr= 7 
( 
Here r is the equivalent distance in air, or r = a — @. 
Some experiments have been made with sheets of pitch, solid 
paraffin, sulphur, and plaster of Paris.. In the case of pitch, the 
value of p calculated from the above results is about what would 
be expected, namely, about 1-7 (Hertz by means of his pitch prism 
found 1°69) ; but in the case of the others the calculated values of 
p are evidently much too large, those for paraffin and sulphur 
lying between 3and 4, The area of the pitch sheet was 60 by 45 c., 
that of the paraffin and sulphur 69 by 29c.; the thicknesses were 
6°3, 3°5, and 8c. respectivelv. The zinc reflector placed behind 
the sheets was the same size as the sheets. It may be due to the 
small sizes employed that these unsatisfactory results were ob- 
tained, the small size of the reflector introducing diffraction phe- 
nomena—that is to say, the first node is situated at more than \/4 
from the reflector. This is due to the electrically-charged edges 
of the metal reflector. This is more fully referred toin Phil Mag., 
March, 1890. An approximate calculation of the action of such 
a reflector can be obtained by supposing it equivalent to a Hertz 
vibrator ; in this way are obtained values for the velocity of the 
disturbance near the reflector greater than the normal. -It may 
possibly be that these abnormal velocities (or whatever may be 
the true phenomenon which is equivalent to such) are effected in 
a greater ratio than the normal velocity is by the substitution of 
other dielectrics for air. In fact, taking Hertz’s value for the 
my? +1 


velocity at distance v as v = V —, we find something 


m? v? 
For a dielectric whose index of refraction is 
DIA via ; ; 
ih Z y Bg as and the value of the index at distance 
mM v~ pb i 


rs 


: mv? + 1 
V, by = = =p ( eo ‘). This gives ,, as greater 
: 1 F Zz 
we 


than p the normal value. 

It must, however, be remembered that at the distances in the 
present case the formula can hardly be satisfactorily applied. The 
thing might be experimentally tested by placing the sheet at a 
little distance in front of the reflector. There is no question but 
that the employment of larger dielectric sheets and metal re- 
flectors, so as to give the equiphasial surfaces plane instead of 
curved, will be the best solution of the main enquiry. 

When there is a space left between the dielectric sheet and the 
reflector, the calculation is more complicated than before, owing 
to the reflection from the back of the dielectric as independent of 
the metal. In the following this distance is supposed nothing but 
the back reflection from the sheet left. 


of the kind. 


Bb, Vy vi 


2 


Asina + csin y 
A COS @ + Cos y 


the reflection from the dialectric sheet alone, the metal being 
removed, and a the alternation in phase introduced ; and where 
c is the amplitude of the point resulting from replacing the metal 
reflector, and y the alteration in phase belonging 10 it. A anda 
are found precisely as in Newton rings. 

b—1 6 


2 co ale ee tan a = - Cote 
1 = 26% wus 0 + 6+ bo + 1 Z 


as tan2 mv = 


» where a is the amplitude of 


A 


To find c, let the transmitted beam be written as B sin (@ + 8) 

when 
CO 

E cos 6 — b? 
and suppose this returned by the metal reflector. Part of this 
will be transmitted by the sheet, and part sent back a second time 
to the metal. ‘The part transmitted is B® sin (p + 2 8) ; the part 
reflected back to the metal is a B sin (¢ + 6 + a). This is again 
reflected by the metal, and is again divided up. The part trans- 


Let the. 


The result can be written . 
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mitted is A B? sin (p + 28 + a); the part reflected is a? B sin 
(6 + 8 + 2a) andsoon. Then we have to solve 


c sin (? + y) = B {sin (p + 28) + Asin(? + 28 +a) + s? 
Sa (Greeeer 2a) +. 


and summing up we get the valuesof cand y. Putting in for the 
sines their exponential.values and recollecting that pn? = (1 — a?) 


Ber Poult) ee gand y = 28 + tan—1 ASU % 
1—2acosa+t+a.- 1— acosa’ 

The calculations of » from this result is practically the same 
values as given above. In the case of some substances it was 
found quite impossible to make a determination of » after the 
method described, as they afforded of themselves such strong 
reflection. Glass even 2c. thick gave considerable reflection, as 
did also a limestone flag 2°5 c. thick. Slate and sandstone gave 
reflection, but not so strong as the other two. A sheet of coal 
2°5 c. gave very slight reflection, but a sheet of thin battery carbon 
reflected like metal. No reflection could be obtained from ebonite 
2°5 c. thick, shellac 2 c., or tallow, pitch, paraffin, or sulphur. This 
reflection is doubtless due to absorption of the beam reflected from 
the back surface, which thus weakened cannot sensibly interfere 
with that from the front surface. Owing to the nature of the 
apparatus and the fact of its constantly changing in sensitiveness, 
no precise measurements are possible, but a considerable number 
of comparisons between different substances were made in this 
wise. The resonator was set so as to only just spark on placing, 
say, a sheet of glass behind it as reflector, then quickly a sheet of, 
say, sandstone, and again glass. In this way it could be found 
that while glass caused sparking the sandstone did not. A cell 
(adjustable as to thickness) made of cardboard, which could be 
filled with various substances in a broken up state, such as quartz, 
sand, chalk, lampblack was tried. When 2c. thick no reflection, 
or hardly any, was found with sand, fair reflection with chalk, and 
lampblack gave as “ good as the limestone flag.” Before the chalk 
was well dried it seemed to give stronger reflection. These sheets 
were about 1 foot square. Some quantitive method, such as that 
used in Germany by Rubens and Ritter, but which could be applied 
on a small scale, would be desirable, for these experiments are 
necessarily of the very roughest sort. 


we get c? = 


LONDON COUNTY COUNCIL. 


Tue weekly meeting was held on Tuesday at Spring Gardens, Sir 
John Lubbock in the chair. 

The Highways Committee reported that they have considered 
the question whether the council should be advised to again 
attempt to obtain control over the overhead wires in the County 
of London. It will be in the recollection of the council that the 
Bill introduced for this purpose last session was, after having been 
amended and passed by the select committee, rejected by the very 
small majority of three in the House of Commons, the voting 
having been 200 for and 203 against, notwithstanding that the 
chairman of the Select Committee and the chairman of Com- 
mittees of the House fully explained the Bill, and supported the 
decision of the Select Committee. The committee are of opinion 
that the Bill, having received the approval of a Select Committee, 
should be again submitted for the consideration of Parliament, 
and they therefore recommend— 

That the council’s Bill relating to overhead wires, in the form 
in which it passed the Select Committee of the House of Commons, 
subject, however, to such modifications as the Parliamentary Com- 
mittee may consider necessary, be again introduced into Parlia- 
ment next session ; and that it be referred to the Parliamentary 
Committee to give the requisite notices, and to take other measures 
necessary for the purpose. 

The committee have considered three notices of the London 
Electric Supply Corporation, as follows— 

6th October, 1890 (Registered No. 120), of intention to lay dis- 
tributing mains in Waterloo Bridge Road and Westminster Bridge 
Road (1 plan). 

6th October, 1890 (Registered No. 121), of intention to lay dis- 
tributing mains in Westminster Bridge Road, Waterloo Road, 
Borough Road and Borough High Street (1 plan). 

6th October, 1890 (Registered No. 122), of intention to lay dis- 
tributing mains in Blackman Street, Newington Causeway, New- 
ington Butts, and Walworth Road (1 plan). 

These notices relate to works of the same character as those ap- 
proved by the council on previous notices of this company; and 
the committee recommend— 

That the sanction of the council be given to the works referred 
to in the notices (Registered Nos. 120, 121 and 122), each dated 
6th October, 1890, of the London Electric Supply Corporation, 
upon condition that the company do give two days’ notice to the 
council’s engineer before commencing the work; that the mains 
be laid under the footways, and be kept 9 inches below the under 
side of the pavement, wherever it is found practicable to do so; 
and that where the mains cross the carriageways they be kept at 
the same depth below the concrete, or the road material, as the 
case may be. 

The committee have also considered a notice, dated 9th October, 


1890 (Registered No. 123), from the Notting Hill Electric Light- - 


ing Company, of intention to lay three 2-inch pipes across. Holland 


Park, from No. 39 to No. 76 (1 plan); and a further notice 
(Registered No. 124) from the company, bearing the same date, of 
intention to lay a 15-inch culvert on the east side of Pembridge 
Gardens, from No, 4, Pembridge Square to No. 74, High Street, 
Notting Hill (1 plan), in substitution for the works in Pembridge 
Gardens already sanctioned by the council (Registered No. 108). 
The proposed works appear to be unobjectionable ; and the com- 
mittee recommend— 

That the sanction of the council be given to the works referred 
to in the notices (Registered Nos. 123 and 124) of. the Notting 
Hill Electric Lighting Company, each dated 9th October, 1890, 
upon condition that the company do give two days’ notice to the 
council’s engineer before commencing the work ; that the cover- 
stones of the culverts under 20 inches wide shall be not less than 
2 inches thick, and of the wider culverts not less than 2} inches; 
and that, where the culverts cross the carriageway, there shall be 
at least 9 inches thickness of Portland cement concrete above the 
cover-stones of the culvert, in addition to the road material. 

The Kensington and Knightsbridge Electric Lighting Company 
has given a notice (Registered No. 125), dated 8th October, 1890, 
of an intended small extension of mains in Hyde Park Gate (1 
plan). There appears to be no objection to this; and the com- 
mittee recommend— 

That the sanction of the council be given to the works referred 
to in the notice (Registered No. 125) of the Kensington and 
Knightsbridge Electric Lighting Company, dated 8th October, 
1890. 


NOTES. 


The Electric Light in Barcelona, — The electro- 
technical journal Los Anales de la Electricidad, of 
Madrid, does not look very favourably upon the scheme 
for lighting (7,000 incandescence lamps), the town of 
Barcelona by means of Ferranti dynamos, working at 
10,000 volts, underground cables, and transformers. 
The high potential is objected to because, it is said, that 
the Deptford scheme has not yet proved a success, and 
underground cables are taken exception to, such a 
system being next to impossible in Barcelona where no 
large sewers exist, and where the ground under the 
narrow streets contains a perfect network of gas and 
water pipes, and small drains. 


The Electric Light at Bournemouth,—At a meeting 
of the Bournemouth Commissioners last week a letter 
was read from Messrs. Learoyd, James & Mellor, apply- 
ing for consent to a provisional order being granted to 
their client’s, The National Electric Supply Company, 
Limited. A committee recommended that consent be 
given, subject to the order being approved by the Com- 
missioners. It was stated that there were already two 
companies with provisional orders, one of whom, 
however, had made no sign of acting upon it. The 
matter was referred back to the committee. A letter 
was read from the Brush Electrical Engineering Com- 
pany, intimating their intention of shortly commencing 
to lay their wires underground. 


The Electric Light in Cornwall. The Penzance 
Town Council have been- asked to accede to the appli- 
cation of the Penzance Electricity Supply Company, 
for the grant to them of: a provisional order, but after 
consideration they haye adopted the recommendation 
of the Lighting Committee, that the Council should 
themselves take steps to obtain an order with a view to 
entering into a contract with a company to carry out 
the works. 


Croydon and Electric Lighting.—The town authori- 
ties are making application for a provisional order. 


A Generous Bequest.—The late Dr. Muirhead, of 
Lanarkshire, has left the bulk of his estate to be applied 
to founding and maintaining an institution to be called 
the Muirhead College for the instruction and education 
of women in medical and biological sciences, whereby 
they may be trained to become medical practitioners, 
dentists, electricians, and chemists. The testator ap- 
pointed fourteen ladies and gentlemen as executors. 
It is expected that the estate, which is chiefly in land, 
will realise about £30,000. 


THE TELEGRAPHIC JOURNAL AND 


528 


ELECTRICAL REVIEW. 


[OCTOBER 31, 1890. 


re aE NSEAAnSaCNESNNIRESESREES ISTHE SSE AEST GIST aa aS Se 


The Argentine Cables—The journal La Nacion, of 
Buenos Ayres, contains a paragraph concerning the 
concession of the proposed cables between the Argen- 
tine Republic and Europe. As many of our readers 
have a certain interest in this scheme, we translate the 
paragraph for their benefit :—“ Bieckert and Company’s 
Cables.—On the occasion of the drawing up of the final 
deed of contract referring to the concession which, by 
the law of the 8th November, 1889, was obtained by 
Messrs. Emilio Bieckert & Co. for the laying and work- 
ing of a telegraph cable to Europe, a difficulty was met 
with, which may result in the annulling of the contract 
signed by ex-President Juarez. This circumstance 
should not be necessary in order to induce the Govern- 
ment to abandon an enterprise which, at a cost of 11 
millions of gold dollars, bearing an interest of 5 per 
cent., lays a burden upon the national treasury. The 
condition to which a spendthrift administration has 
brought the country does not sanction the contracting 
of engagements of ithis nature, more especially since 
there already exist abundant facilities for telegraphic 
communication with the whole world. The entering 
into contracts of this kind would be a repetition of 
censurable actions, and would produce the most adverse 
expressions of opinion. The present administration, 
which is waging war against dishonest employés, will, 
we are sure, continue it with the greatest determination 
against those concessions whose aim is the building up 
of private fortunes at the expense, and to the ruin, of 
the interests of the community.” 


Recent Interruptions and Repairs to Submarine 
Cables :and Land Lines :— 
Cables: Interrupted. Repairec. 
Suakim—Perim ... 12th Sept. 1890. Still interrupted. 


Louveuco— Marquez and 
Durban ... ... 15th Oct., 1890. 16th Oct., 1890. 


Cape St. Jacques (Saigon) 


and Thuanan (Hué) ... 21st ,, 5, Still interrupted. 
Land-lines. 
Guatemala ... F ... 26th July, 1890. 7th Oct., 1890. 
Moulmein— Bangkok Ath Oct., ,, 8th ,, e 


Communication with Turks’ Islands.—The Halifax 
and Bermuda Cable Company has issued a notification 
in which it undertakes to transmit by post telegrams 
for Turks Islands (West Indies), which may be sent vid 
Bermuda. The telegrams will be posted at Bermuda 
on or about the 18th of each month, and an additional 
charge of one shilling per postage will be made on each 
telegram. The words “Post Bermuda” should be 
added to the address of every telegram. 


Increase of Plant at Bradford.—To meet the in- 
creasing demands for the electric light at Bradford the 
Corporation is now having an additional Willans’s 
engine of 300 I.H.P. put down. The engine is coupled 
direct to a Siemens’s dynamo capable of developing 
240 BE.H.P. The new work is being carried out by 
Messrs. Siemens Brothers, and the same firm has also 
in hand the laying down of additional feeding and dis- 
tributing mains. A set of storage cells is also being 
supplied. These have been supplied by Messrs, 
Crompton, Howell & Co., and they have a capacity of 
1,000 ampére hours. These cells are intended to meet 
whatever demand there may be for light in the still 
hours of the night and morning. At 10 a.m. they will 
be thrown out of use by the starting of one of the 
engines and dynamos, and in the evening, when the 
demand for light is at its height, the corporation, 
during the coming winter, will be in a position to turn 
on four engines and dynamogs, the united output of 
which will equal 600 E.H.P. 


Advice Gratis,—In a leaflet which the “ Medical 
Battery Company, Limited,” gets inserted in a number 
of “serious” journals, we read :—“ Beware of Bogus 
Appliances.” Perhaps Mr. Harness, or some one of his 


physicians, surgeons, and electricians has by mistake | 


put on the magic cap, which had the inconvenient 
property of causing its wearer to"speak the truth. 


The ss. * Silvertown.’’—This cable ship, which left 
the Thames on October 11th, arrived at Las Palmas, 
Gran Canaria, on October 18th. She left this port, after 
coaling, on October 19th, for Valparaiso. 


The Are Musical Society.—This society, composed 
of members of Mr. Ronald Scott’s works at Acton Hill, 
opened its second season of smoking concerts on the 
21st inst., at the Lyric Hall, Ealing, the concert being 
preceded by a dinner to which nearly 60 sat down. Mr. 
A. H. Tripp, the popular and ever energetic honorary 
secretary, to whom a vote of thanks was proposed by 
Mr. Scott, received quite an ovation, the general success 
of the society and of the dinner that night being 
entirely due to Mr. Tripp’s personal exertions. 


Owen’s College, Manchester.—A prize of £10 has 
been offered by Mr. William Mather, M.P., for the best 
essay on some subject connected with the technical ap- 
plication of electricity, the competition being open to 
students working in the physical laboratory of the 
Owen’s College during the day or evening. Theaward 
is to be given at the end of the present session, and Dr. 
Edward Hopkinson has offered a similar prize, to be 
awarded next session. The subject for the present 
session is “ Recent Progress in the Science of Mag- 
netism.” 


The Southampton Electric Light and Power Com- 
pany, Limited.—At the last meeting of the South- 
ampton Town Council, a letter was read from the Board 
of Trade, enclosing a letter from Messrs. Deacon, Gibson 
and Metcalf, of 4, St. Mary Axe, London, stating that 
the nominal capital of the company is £30,000, divided 
into 4,000 preference and 2,000 ordinary shares of £5 
each. 577 ordinary shares had been taken up, and on 
these £1,071 had been paid. The company had issued 
debentures to the amount of £2,100 for the purpose of 
satisfying liabilities under a contract between the com- 
pany and Crompton & Co, Limited, for the supply of 
plant and mains for the purposes of the undertaking. 
The only liabilities of the company were the solicitors’ 
costs to date, and the liabilities under the above- 
mentioned contract. The Board of Trade asked for 
any observations the council might wish to make, and 
the letter was referred to a committee. It was stated 
that the company had already commenced the work, 
and that everything would have to be done to the satis- 
faction of the borough engineer. 


Presentation to Mr. A. R. Bennett.—On October 
23rd a deputation, consisting of about twenty of the 
National Telephone Company’s employés in Scotland, 
comprising all the principal district managers and 
engineers, waited on Mr. Bennett and presented an 
illuminated address, recapitulating his services to the 
company during the eight years of his administration 
as general manager of their affairs in Scotland, and ex- 
pressing regret at his resignation and good wishes for 
the future. The address was accompanied by a costly 
set of Sir William Thomson’s electrical testing appa- 
ratus, manufactured by the India-Rubber, Gutta-Percha, 
and Telegraph Works, of Silvertown. The presenta- 
tion was acknowledged by Mr. Bennett in. suitable 
terms, and he was afterwards entertained to luncheon 
at the Windsor Hotel, Edinburgh. 


Signs of the Times.—O wing to the enormous increase 
in business at the Acton Hill Electrical Works, Mr. 
Ronald Scott has been compelled to replace his gas 
engine by a steam engine developing 200 horse-power. 


The 0, S. A.—An ordinary general meeting of the 
Old Students’ Association of the City and Guilds of 
London Institute, will be held at Finsbury Technical 
College, on Thursday, November 6th, 1890, at 8 p.m., 
when an address on “ Industrialism ” will be delivered 
by the President, Mr. W. B. Esson. This should be 


_the means of attracting a large muster of members and 


friends. 
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Patriotism and Telegraphy.—French people have the 
reputation of being frivolous. Of all free and easy 
places Bougival, a pretty Parisian suburb, is one of the 
most celebrated, being a favourite resort to “ canotiers ” 
and “baigneurs” (and principally ‘“baigneuses”’). 
Still, Bougival is not behind in anything heroic. 
Last Saturday, 26th October, saw the annual com- 
memoration of the deaths of three inhabitants, sacri- 
ficed in “l’Année Terrible,” victims of their devotion 
to their native country. One of these three braves, 
“ Father Debergue,” as he was commonly known and 
called, was an uneducated person, aged seventy, who, 
not being able to take an active part in the defence of 
his invaded country, made it his business to interrupt 
telegraphic communications between the headquarters 
of the Prussian army at Versailles and an advanced 
post at Bougival. Many times did this patriotic old 
fellow cnt the wire with his pruning knife without 
being detected, but at last he was caught in the very 
act. Taken before a court martial, he was condemned 
to death. The officer presiding, taking in kind con- 
sideration the advanced age of the culprit, offered to 
pardon him, provided that he swore never to do it 
again. Old Father Debergue proudly answered: “I 
am a Frenchman, and if I get free I will do it again.” 
A few minutes later he was shot along the wall. 


Edinburgh Exhibition.—A petition was presented to 
the Court of Session on Tuesday last for the liquida- 
tion of the Edinburgh Exhibition. It is computed that 
the deficit will be about £40,000, the guarantee fund 
amounting to only £27,000. 


Institution of Electrical Engineers.—The students 
will hold their next meeting on Friday, 7th November, 
when it is hoped that members will do their utmost to 
attend. 


Telephony in Parisian Suburbs.—At the present time 
suburban districts are connected by telephone with 
Paris, and shortly six more suburbs will be also united 
to the Paris network. In addition to these, eight other 
communes are negotiating with the Administration in 
order to be telephonically connected with the city ex- 
changes. 


Electric Tramway in Prague.—It is proposed to lay 
down an electric railway in the exhibition which is to 
be held in Prague next year. The line will be about 
half a mile long, and will be of narrow gauge. It has 
not yet been decided whether to employ the accumu- 
lator or direct system of supply. 


Electric Light Fittings for Clubs.—‘“ The Cavalry ” 
fittings, in Piccadilly, have thoroughout been designed 
and manufactured by Messrs. Faraday and Son, of 
Berners Street. The same firm has also designed the 
quaint brackets with sacristy lamps, in Venetian silver, 
which heralded the first night of “La Cigale,” under 
the new management at the Lyric Theatre. 


The McKinley Bill.—This new tariff of the United 
States of America may be obtained from Simpkin, 
Marshall, Hamilton, Kent & Co., Limited, of Stationers’ 
Hall Court and Paternoster Row. It is “an Act to re- 
duce the revenue and equalise duties on imports and 
for other purposes,” and it might be to the interest of 
anyone having dealings with America to invest 2s. in 
oa purchase of the Act, or a copy may be seen at our 
office. 


Ship Lighting.—The official trial trip of the ss. 
Innamincka, built by Messrs, Napier, Shanks and Bell, 
Yoker, to the order of Messrs. Elder, Smith & Co., 
London, on behalf of the Adelaide Steamship Com- 
pany, Port Adelaide, Australia, took place on Saturday. 
The Jnnamincka has been handsomely fitted with all 
modern improvements, including electric light and 
electric bells, 


Paris Complaints against the Telephone Working.— 
We take the following from Le Soleil of Tuesday :— 
“ We draw the attention of the Higher Administration 
of Posts and Telegraphs to the bad working of the tele- 
phone lines in the interior of Paris. When complaints 
are made of the slowness of communications the 
employés reply that they can do no better on account of 
the insufficiency of the staff. If this be so, there is an 
urgent necessity to remedy a state of things which 
cannot fail, by its prolongation, to lead to the loss of 
a large number of subscriptions. Many subscribers 
only ask for one or two communications per day. They 
find that 400 francs per year is rather a large sum for 
losing daily an hour of their time. 


National Telephone Company Appointment, — Mr. 
John D, Miller, district manager of the National Tele- 
phone Company, Limited, Dundee, has been ap pointed 
the company’s general manager for the division of 
Scotland north of the Forth, with offices at 13, Pan- 
mure Street, Dundee. 


Elmore Copper, &€.—We have received a long letter, 
too late, however, for insertion in this issue, from Mr. 
W. Stepney Rawson, replying to our recent articles on 
Elmore Copper and Electro-deposition. It is evidently 
written in a moment of hot haste, and, says Mr. Rawson: 
“Tf I am incorrect in any of my statements you will 
publicly make the same known, but if not, it will only be 
left for your readers to conclude that you have made an 
unwarrantable attack upon a new industry without 
such knowledge of the matter as alone could justify you 
in doing so.” As our correspondent lays himself open 
to correction in almost every paragraph, we cannot 
reasonably refuse to gratify his desire to place his mis- 
takes on record. 


Accumulator Explosions.—The stupid conclusions at 
which the writer of that classic note on “ Accumulator 
Explosions ” arrived in the Daily Telegraph, and which 
we quoted last week, has already had a baneful effect, 
for we notice both daily and weekly papers of the 
“Society ” kind commenting upon these little mishaps 
in the same way. : 


General Electric Company.—This company has sent 
us a copy of the latest edition (the fifth) of its electric 
light catalogue. Comparing it with the fourth edition, 
which was published only 18 months ago, we notice 
that its size, contents, and even weight are enormously 
increased, a fair indication, probably, of the extension 
which electric lighting has experienced in the period 
we have just passed through. The new edition of the 
catalogue contains every requisite for electric light in- 
stallations of the most extensive character, both as 
regards central stations and private plant. The com- 
pany considers it to be the most complete catalogue of 
electric plant which has been printed in any country, 
and has evidently spared no trouble and expense to 
make it perfect in every detail. Not only are the latest 
improvements and inventions included, but an endea- 
vour has been made to reduce prices in accordance 
with standards ruling in the market at the present date. 
As a book of reference, we are told that the former 
issue of this catalogue has been much appreciated by 
engineers, architects and others who have had to make 
qut estimates, and the present edition will certainly be 
found useful in estimating for plant and in ordering, 
both in England and abroad. It contains 126 pages 
and over 1,000 illustrations, and gives prices of, 
amongst others, the following articles :—Dynamos, 
lamps, cables, switches, cut-outs, electricity and other 
meters, glassware, brass, copper, and iron fittings, 
casings, engines, motors, accumulators, &c. 


Lighting of Aldershot Camp.—The authorities are 
considering the question of lighting the camp at 
Aldershot by electricity, and experiments will be 
shortly made, 
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Electrical Engineering Corporation, Limited,—Fol- 
lowing the advent of a new addition to the board of this 
Corporation, notified in our City news, we learn that 
for the past nine months considerable extensions of the 
works at West Drayton have been progressing and are 
now complete. In the course of a week new machinery 
will be in operation, amongst the machine tools being 
some of the largest employed in the electrical industry. 


Hanley Electric Lighting.—The corporation has de- 
cided to act on the recommendation of the committee 
to apply for powers to light the town by electricity. 


Glasgow Technical College.— In Prof. Jamieson’s 
evening classes alone in the Technical College about 
150 “Electric Lighting” students have already been 
enrolled. 


The Latest Form of Advertising —One of the 
partners in a well-known firm of electric wire manu- 


facturers on this side has just received a letter from . 


America containing a faded flower, and couched in the 
following terms :—‘‘ Take back the flower thou gavest. 
I love you no longer ; all my affection is now given to 
American Electrical Works, Providence, R.I., because 
they make such beautiful insulated electric wire.—I am 
no longer yours, MAUDE.” 


The City and South London Railway.—This electric 
railway is to be opened on Tuesday by His Royal 
Highness the Prince of Wales. We hope in our next 
issue to give full particulars of this, the first electric 
railway in England, which we trust may prove to be 
successful from all points of view. 


Alternating Current Lighting in Baltimore.—The 
Brush Electric Company, of Baltimore, is increasing its 
alternating current plant, Westinghouse system, up to a 
capacity of 20,000 16-C.P. lamps, and when the addi- 
tions and extensions are completed, there will be only 
two cities in the United States possessing larger systems 
of incandescent lighting, by alternating currents, than 
Baltimore, namely, Pittsburg, with 60,000 lights, and 
New York, with 50,000. 


Cremation Outdone.—A young savant, Dr. Variot 
has just found out (?) that human bodies can be elec- 
trically mummified, and the Académie des Sciences is 
very shortly to be treated to exhibitions of the metalised 
bodies of newly born children. We believe that similar 
schemes were years ago exploded. ‘Touching upon the 
subject, Dr. Variot claims that, by his(?) process, he 
can perpetuate, in the shape of authentic figures, 7.e., 
the very bodies (metalised) of the subjects which it is 
desired to so hand down to posterity by merely sub- 
mitting them to the process of galvanisation. We are 
afraid that popular sentiment would be greatly against 
the adoption of such a scheme, as in the majority of 
cases the impression of features after death would give 
no true indication of what they were in life, 


The Progress of Civilisation.—We are indebted to 
the Referee for the following information concerning 
the backward state of this country so far as scientific 
matters are concerned :—‘‘ Switzerland is far ahead of 
England so far as the application of scientific ideas and 
discoveries is concerned. In the smallest town in 
Switzerland you have the electric tram, the electric 
light, and the public telephone. Even up the valleys, 
in villages miles from a railway station, you can go into 
a tobacconist’s shop, buy a halfpenny cigar, and use his 
telephone for nothing, and the old gentleman who sells 
baked chestnuts at the corner of an alley in the poorest 
quarter of a tenth-rate town has the electric light laid 
on over his stall ; and yet in London, until the Swiss 
brothers took the matter in hand, the electric light was 
looked upon as'something only fit for a Baron Roths- 
child or a Duke of Westminster to play with in his 
private house.” Would it not be better that our sport- 
ing contemporary should confine itself to matters which 
its editors are able to understand ? 


The Electric Light in Madrid.—On the evening of 
October 19th, the inauguration of the new works of 
the Electricity Supply Company, was made the occasion 
of a banquet at which were present many influential 
persons. The works are situated close to the rail- 
way station of Las Delicias. The principal portions of 
the building are occupied by the machine and boiler 
rooms, each 132 feet long by 60 wide, the first contain- 
ing 6 engines, exciters and dynamos, the second, 6 
large boilers. The lighting is caleulated to be sufficient 
for 24,000 incandescence lamps. In addition to the 
usual offices, test-rooms, workshops, &c., some space is 
devoted to an exhibition, intended to be permanent, of 
a complete system of house lighting, showing not only 
the technical or scientific apparatus in use, but also a 
great variety of what may be termed the more ornamen- 
tal portions of an installation. 


Traction in Vienna,—The Vienna Tramway Company 
has just submitted to the Minister of Commerce a project 
for the tranformations of the present tramway system 
in that city. The scheme comprises the separation of 
the Ring traffic from the radial traffic, the working by 
electricity of the Ringstrasse tramway service, and the 
construction of a narrow gauge underground 'electricrail- 
way, which would traverse the town in two directions, 
namely, from the Schottenring to the Stubenring, and 
from the Burgring to the Ferdinandsbriicke and Aspern- 
briicke. The larger portion of this railway would com- 
prise a tunnel in which a single track, 1 metre gauge, 
would be laid. Stations with double lines would be 
built at distances of from 325 to 540 yards, so that a 
three minutes’ service in either direction could be 
effected. The tunnel would be lighted electrically, and 
it would be possible for a passenger to travel across the 
town in five minutes. The tramway company are pre- 
pared to construct this underground line as an integral 
part of the tramway system. The first steps which 
would be taken would be the introduction of electric 
traction on the Ringstrasse tramway by means of an 
underground conductor system. 


NEW COMPANIES REGISTERED. 


D. Glasgow Huxley and Company, Limited.,—Capital, 
£1,000 in £10 shares. Objects: To trade as chemists 
and druggists, herbalists, and oil and colourmen, and to 
manufacture and deal in surgical, electrical, photo- 
graphic, and other scientific instruments and requisites. 
Signatories (with 1 share each): D. Glasgow Huxley, 
Hy. D. Huxley, Isabella Huxley, Eliza Huxley, and 
Mary Howison, all of Sheffield ; H. Barrow and Walter 
Balby (engineers), of Attercliffe. Registered, without 
special articles of association, by R. J. 8. Douglas, 4, 
AXolian Villas, Muswell Hill, N. Registered office, 178, 
Cemetery Road, Sheffield. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Kidderminster Electric Light and Power Supply, 
Limited.—The statutory return of this company, made 
up to the 16th inst., was filed on the 20th inst. The 
nominal capital is-£1,000, divided into 900 ordinary and 
100 founders’ shares of £1 each. Seven founders’ 
shares are taken up, and upon these no call has yet 
been made. Registered office, Westminster Chambers, 
5, Victoria Street, S.W. 


East Coast Electric Light and Power Supply, 
Limited.—The statutory return of this company, made 
up to the 16th inst., was filed on the 20th inst. The 
nominal capital is £1,000, divided into 100 founders’ 
and 900 ordinary shares of £1 each. Only seven 
founders’ shares are at present taken up, and upon 
these no call has yet been made. Registered office, 5, 
Victoria Street, S.W. 
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* Barry and Cardiff Electric Light and Power Supply, 
Limited,—The statutory return of this company, made 
up to the 16th inst., was filed on the 20th inst. The 
nominal capital is £1,000 in £1 shares, but seven 
founders’ shares are all at present taken up; upon these 
no call has been made. Registered office, 5, Victoria 
Street, S.W. 


Devonshire Electric Light and Power Supply, 
Limited,—The statutory return of this company, made 
up to the 16th inst., was filed on the 20th inst. The 
nominal capital is £1,000 in £1 shares, but only seven 
are at present taken up, and upon these no call has 
been made. Registered office, 5, Victoria Street, S.W. 


Camberwell and Islington Electric Light and Power 
Supply, Limited.—The statutory return of this com- 
pany, made up to the 16th inst., was filed on the 20th 
inst. The nominal capital is £1,000 divided into 900 
ordinary and 100 founders’ shares of £1 each. Seven 
founders’ shares are taken up, but no call has been 
ts thereupon. Registered office, 5, Victoria Street, 


Stamford Hill, Tottenham and Edmonton Electric 
Light and Power Company, Limited.—The statutory 
return of this company, made up to the 16th inst., was 
filed on the 20th inst. The nominal capital is £1,000 
divided into 900 ordinary and 100 founders’ shares of 
£1 each. Seven of the latter are taken up, but no call 
has been made thereon. Registered office, 5, Victoria 
Street, S.W. 


Provincial Electric Light and Power Supply, 
Limited.—The statutory return of this company, made 
up to the 16th inst., was filed on the 20th inst. The 
nominal capital is £1,000 divided into 900 ordinary and 
100 founders’ shares of £1 each. Seven of the founders’ 
shares are taken up, but no call has been made thereon. 
Registered office, 5, Victoria Street, S.W. 


Vaughan Sherrin Electrical Engineering Company, 
Limited.—At a meeting of the subscribers to this com- 
pany, held at 48, Eagle Wharf Road, Islington, on the 
15th inst., it was proposed and carried that the number 
of directors shall be four, and that the first shall be 
John Ramsay L’Amy, J.P., D.L., of 107, Cromwell 
Road, 8.W.; Lieut.-Colonel Elphinstone Dalrymple, of 
6, Gledstane Road, West Kensington ; Herbert Wood- 
gate, of 123, Pall Mall; and J. Vaughan Sherrin, of 3, 
Codrington Road, Hampstead. 


Norwich Electricity Company, Limited.—The regis- 
tered office of this company is now situated at 1, Old 
Bank of England Chambers, Queen Street, Norwich. 


~ Electro-Chemical Syndicate, Limited.—The registered 
office of this company is situated at Monument Build- 
ings, E.C. 


Leeds and London Electrical Engineering Company, 
Limited.—The registered office of this company is 
situate at 117, Bishopsgate Street Within. 


CITY NOTES, REPORTS, MEETINGS, &c. 


The Monte Video Telephone Company, Limited. 


‘Tur following report will be presented to the shareholders at the 
annual general meeting, to be held at the offices of the company, 
at 12 noon to-day. The statement of accounts for the year ending 
31st July last, shows a gross profit of £10,301 5s. 9d., after pro- 
viding for all working expenses in Monte Video and London. Off 
this sum there has been written £114 14s. 8d. for preliminary 
expenses, and £19 10s. 10d. for depreciation of furniture, leaving 
a balance of £10,167 Os. 3d. To this must be added the balance 
from last year, £325 8s. 5d., making a total now to be dealt with 
of £10,492 8s. 8d. 
The directors recommend that of this amount the full dividend 
of 6 per cent. on the preference shares amounting to £8,308 7s. 2d. 
“be declared, that £1,000 be added to the depreciation fund, and 
that the balance £1,184 1s. 6d. be carried forward. An interim 
dividend on the preference shares was paid in March last. 
During the year the sum of £5,600 6s. 7d. has been expended on 


capital account, chiefly im consequence of the completion of the 
fixture of the multiple switchboard, cables and lines for new 
subscribers. 

The directors regret that the results for the past year have not 
come up to their expectations, but bearing in mind the severe 
commercial depression which for a considerable portion of that 
year has prevailed in Monte Video and which has caused very 
many subscribers to curtail their expenses by relinquishing their 
subscriptions to the telephone exchanges, they cannot but deem 
it satisfactory to have maintained the profit at about £10,000. 
For these reasons it has not been deemed advisable to recommend 
any dividend on the ordinary shares. It is gratifying, however, 
to report that the latest advices from the manager are to the 
effect that a large number of subscribers who had left for a variety 
of reasons, have returned to the company. 

In accordance with the articles of association, Mr. Peters 
retires from the board, but, being eligible, offers himself for 
re-election. ; 

The auditors, Messrs. Gérard Van de Linde & Son, also retire, 
but offer themselves for re-election. 


The Metropolitan Electric Supply Company, Limited. 


THe following is the report of the directors issued on Wednesday 
to the shareholders, and to be presented to the third ordinary 
general meeting next week :— 

“1. Under the Electric Lighting Act it has been provided that 
the accounts of statutory supply companies shall be made up to 
the 31st December in each year, and that these accounts shall be 
presented to the Board of Trade not later than the 25th March in 
the year following. 

«2. It will be remembered that last year the accounts were 
made up to the 30th September; in order, therefore, to comply 
with the above-mentioned statutory requirements, it is necessary 
to alter the period of the company’s financial year to the end of 
December, and the date of the annual general meeting to the 
beginning of next year. The accounts for the 15 months ending 
the 31st December next will therefore be submitted to the meeting 


. to be held early in 1891. 


«3. The present meeting has been convened in accordance with 
article 71 of the company’s articles of association, which provides 
that an ordinary meeting shall be held annually. 

“4, The directors are pleased to have the opportunity of in- 
forming the shareholders that the company is making steady and 
substantial progress in its works, and that what promises to be a 
large and remunerative business is being built up. 

“5. During the 14 months which have elapsed since the com- 
pany obtained Parliamentary powers, upwards of 40 miles of elec- 
tric light mains have been laid in pipes under the streets of the 
“principal thoroughfares of the company’s districts. 

“6, Current is being supplied from four central stations, two of 
which, viz., Whitehall and Sardinia Street, are fully equipped, 
while the other two, viz., Rathbone Place and Manchester Square, 
are on the eve of completion. 

“7, The company’s area of supply has been enlarged by the 
addition of the important and valuable district of Paddington. 
The directors are giving careful consideration to the best means 
of supplying current in this district, and an advantageous site 
on which to erect a central station has already been acquired on 
favourable terms. 

“8. While it is impossible, until the accounts have been made 
up and audited, to review the company’s financial position in de- 
tail, the directors are of opinion that the prospects of the company 
are such as to warrant them in looking forward to a satisfactory 
dividend being earned during the ensuing year. 

«9. In accordance with the articles of association, three of the 
directors, viz., Sir James Anderson, Mr. J. Spencer Balfour, M.P., 
and Sir George Elliott, Bart., M.P., retire by rotation, and, being 
eligible, offer themselves for re-election. 

10. The auditors, Messrs. Deloitte, Dever, Griffiths & Co. 
retire, and offer themselves for re-election. 


The Indo-European Telegraph Company, Limited,— 
The board of this company has declared an interim dividend for 
the half-year ended the 30th June last, at the rate of 5 per cent. 
per annum. 


Electrical Engineering Corporation, Limited, — Mr. 
Carl Von Buch, of Messrs. Foote and Von Buch, electrical 
engineers, 11, Queen Victoria Street, E.C., has joined the board. 


Messrs. Ruston, Procter & Co,—This company has 
declared an interim dividend of 5s. per share. 


TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts fer the week 
ending October 24th, after deducting the fifth of the gross receipts payable 
to the London Platino-Brazilian Telegraph Company, Limited, were £3,742 

The Brazilian Submarine Telegraph Company, Limited. The traffic receipts for 
the week ending October 24th were £4,834, 
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Present Closing Closing Business done 
iene Name, Share. | Quatations | | Gacislgs, | SMGaB tess Sass 
Highest. Lowest. 
250,0001 African Diruee Telegraph, Ltd., 4 p. c. Deb. meaty and to Bearer 100 99 —102 99 —102 
1,549,1601 Anglo-American Telegraph, Limited oe tock 49 — 50 xd) 483— 493 492 -| 482 
2,725,4201 Do. do. 6p.c. Preferred . Stock 85 — 86 xd}  84;— 853 854 85+ 
2,725,4201 Do. do. Deferred Stock 13 — 133 13 — 134 133 134 
130,000 | Brazilian Submarine Telegraph, Limited . 10 1ig— 12} OE ere} 122 | 11,2, xd 
84,5001 Do. do. 5 p. c. Bonds.. 100 100 —102 100 —102 & bonus 
75,0001 Do. do. 5p. c. 2nd Series, repayable June, 1996 100 103 —107 103 —107 1053 105 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416.. 3 tae 15 lj— eal 
63,416 Do. do. Preference, Nos. 1 to 63,416 2 Pe line 
$7,216,000 | Commercial Cable, Capital Stock $100 102 —104 102 —104 
224,850 | Consolidated Telephone Construction and Maintenance, Ltd. 14/- an 3 gxd 2 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20, 000° Stock Ba 5} 5a— 5% 
16,000 | Cuba Telegraph, Limited 10 tia 12 113— 12 
6,000 Do. do. 10p.c. Preference... 10 17 — 18 li 8 
12,931 |, Direct Spanish Telegraph, Limited (£4 only paid) 5 og— 43xd| “s§-—= 4g 
6,000 Do. do. 10 p. c. Preference ; es ae 5 83— 9axd a OF 8 82 
60,710 | Direct United States Cable, Limited, 1877 20 10s— 108 10;— 103xd} 102, ee 
400,000 | Eastern Telegraph, Limited, Nos. 1 to 400,000 10 13g— l4gxd) 133— 14 143 13% 
70,000 Do. 6 p. c. Preference 10 14g— 15¢xd) 143— 153 15 1415 
200,0001 Do. 5p. c. Dehs. (1879 issue), repay. Aug. 5 1899 100 106 —109 106 —109 107 Mi 
1,290,0007 Do. 4p. c. Mortgage Debenture Stock ... Stock |, 104 —107 | 103 —106 xd| 107 105 
250,000 | Eastern Extension, Australasia and China Telegraph, Limited 10 143— 14gxd) 14 — 143 14} 14, 
320,0001 Do. 6 p. ¢. Debentures, repay. February, 1891 __... : 100 100 —102 100 —102 
Do. 5 p. c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. re; ‘ as fre 
sue { Be Sik 1 to 1,049 3.976 to 4, neg } IO eee. | Ao 104 
325,200] Do. do. Bearer Nos. 1,050—8,975 and 4,327—6,400 ... | 100 102 —105 102 —105 
: Hastern and South African Tel., Ld.,5 p. c. Mort. Deb., 1900 3 108104 ea ; 
rene! { redeem. ann. drawings, Registered Nos. 1 to 2,343 ea : . 1 ie i 
198,2001 Do. do. do. to bearer, Nos. 2,344 to 5,500 100 101 —104 101104 
45,000 | Electric Construction, Limited, Nos. 101 to 45,100 10 3 a 28 7h 7% 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000... 5 Oe 43— 53 
70,000 | Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000 2 ae 5) =— 208 63, Ag 
2 Elmore’s Wire Manufacturing, Limited; Nos. 1 to 67,385 | } pee O4 SOA 3 4 
oe issued at 1 pm. all paid (£14 paid) 5 Z d " ae - a 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,000 ...(£3 only paid) 5 23— 3 33— 4 
180,227 | Globe Telegraph and Trust, Limited ; abe. Stanaee 10 pig) Ore. 8§— 95 9 8238 
180,042 do. 6p. c. Preference 10 l4g— 143 143— 15 143 : 
150,000 | Great Nosthern Tel. Company of Copenhagen ... 10 153— 164 156¢— 16% 15s 
15,9001 Do. do. 5 p. c. Debs. (issue of 1881) 100 101 —104 101 —104 
230,0001 Do. do. do. (issue of 1883) 100 104 —107 104 —107 
9,3341| Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 .. 10 1lj— 123 113— 123 
5,3341 Do. a ee Cumulative Preference, Nos. 2,667 to 8,000 10 l1g— 125 11g— 123 ' 
41,609 | India-Rubber, Gutta-Percha and Telegraph Works, Limited . 10 183— 19> 183— 193 183 
200,0001 Do. do. 43 p. c. Deb., 1896.. ne 100 100 —102 100 —102 xd 
17,000 | Indo-European Telegraph, Limited.. re 25 36 — 38 35 — 37 xd 
38,348 | London Platino-Brazilian Telegraph, Limited : 10 63— 73 63— 73 
109,0001 Do. do. dou. 6 pre. Debentures 2 100 105 —108 105 —108 
43,900 | *Metropolitan Electric Supply, Limited, Nos. 6,101 to 50,000 ... 10 Bee 5 a) 6 54 5k 
438,984 | National Telephone, Limited, Nos. 1 to 438,984 ... Bl are 5 Ag— 43 a— 48 4s 45; 
15,000 Do. 6 p. ¢. Cum, Ist Preference .. 10 tg 125 12 — 121 
15,000 Do. 6 p. c. Cum. 2nd Preference ‘(£8 only paid) 10 3— 103 a— 105 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) 1 Sane & iq oae | 
9,000 | Reuter’s, Limited : 8 83— 8ixd 8i— se 
South of England Telephone, Ltd., “ Ordinar A Nos. iL to 2,000, ie pee 5 - 
209,750 |) : 2,501 to 8,500, 98,251 to 300,000 } : 2 ames 
20,000 Do. 6p.c. Cum. Pref., Nos. 1 to 20,000 (£34 only paid) 5 Ben 8 3— 3 xd 
3,381 | Submarine Cables Trust ; te ay ae Cert. PS 117 118 —17 
78,949 | Swan United Electric Light, Limited (£34 only paid) 5 54— 53 5 —. 5 5.3 z 
37,350 | Telegraph Construction and Maintenance, Limited 12 43 — 45 43 — 45 AAR 44, 
150,0C01 * Tabor do. do. 5 p. c. Bonds, red. 1894 100 100 —102 100 —102 
58,000 | United River Plate Telephone, Limited ... 5 sacle i 
146,1281 Do. do. 5 p. ¢. Debenture Stock.. Stock 90 — 94 90 — 94 
3,2901 Do. do. 7p. c. Debs., Nos. 1 to 1 5000 100 “ wes ¢ 
15,609 | West African Telegraph, Limited, Nos. 7, 501 to 23,109 .. 10 83— 9a 8i— 9 
290,9001 Do. do. do. 5 p. c. Debentures 100 98 —101 98 —101 100 993 
30,000 | West Coast of America Telegraph, Limited : 10 ag-- 5 4— 5 
150,0001 Do. do. do. 8 p. c. Debs, repay. 1902 100 102 —107 102 —107 1033 ae 
64,174 | Western and Brazilian Telegraph, Limited a 15 fe) Lit Lis 113 113 
27,873 Do. do. do. 5p.c. Cum. Preferred . 7 oe. f 6§— 7 6% ae 
27,873 Do. do. do. 5p.c. Deferred . 3 as 8 4t— § 
200,0001 Do. do. do. 6p.c. Debentures «A>? 1910.. 100 103 —106 103 —106 
250,0001 | Do. 6 p. c. Mort. Debs., series “ B”’ of ’80, red. Feb., 1910 100 103 —106 103 —106 
88,321 | West India and Panama Telegraph, Limited 10 Se 3 3 — 3} 33; 32, 
34,563 Do. do. do. 6 p. ce. Ist Preference 10 113— 12 114— 12 114 118 
4,669 Do. do. do, 6 p.c. 2nd Preference... 10 1 org a) 14 — 15 143 ee 
1,336,000 | Western Union of U.S. Tel., 7 p. c. lst Mort (Building) Bonds $1,000 | 122 —127 122 —127 
175,100 Do. do. 6p. c. Sterling Bonds ... 100 99 —103 99 —103 
42,853 |/*Westmstr. Elec. Sup. Corp., Ord., Nos. iol to 42,953 (£3 only paid) =) 2 apelin 23— 3 
* Subject to Founders Shares. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Blackpool Electric Tramway Company, Limited, £10 (£64 paid), 778. —Elmore Copper Depositing Priorities, 7 —74.—Elmore’s 


er Patent Copper Depositing shares of £2 (issued at 10s. premium, 15s. paid), 1g—13.—House-to-House Company (£5 paid ys 
A4§—5;.—International Okonite, Ordinary of £10 (£7 paid), 6g—73.—London Electric Supply Corporation, Ordinary (£5 paid), — 

2328. —Manchester Edison and Swan Company, £9 (£1 paid) 11/- —13/--—Woodhouse & Rawson Ordinary of £5 (£2 10s. 

paid), 24—}.—Preference, 43—43. 


Bank Ratz or Discount.—5 per cent. (26th September 1890). 
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THE ELECTRO-MAGNET.* 


By Prof. SILVANUS P. THOMPSON, D.Sc., B.A., M.LE.E. 
(Continued from page 505.) 


There is a paradoxical experiment which we will try next week, 
that illustrates an important principle. If you take a tubular 
electro-magnet and put little pieces of iron into the ends of the iron 
tube that serves as core, and then magnetise it, the little pieces of 
iron will try to push themselves out. There is always a tendency 
to try and increase the completeness of the magnetic circuit ; the 
circuit tends to re-arrange itself so as to make it easier for the 
magnetic lines to go round. 

Here is another paradoxical experiment. I have here a bar elec- 
tromagnet, which we will connect to the wires that bring the excit- 
ing current. In front of it, and at a distance from one end of the 
iron core, is a small compass needle with a feather attached to 
it as a visible indicator, so that when we turn on the current the 
electro-magnet will act on the needle, and you will see the feather 
turn round. It is acting there at a certain distance. The mag- 
netising force is mainly spent not to drive magnetism round a cir- 
cuit of iron, but to force it through the air, flowing from one end 
of the iron core out into the air, passing by the compass needle, 
and streaming round again, invisible, into the other end of the 
iron core. It ought to increase the flow if we van in any way aid 
the magnetic lines to flow through the air. How can I aid this 
flow? By putting on something at the other end to help the mag- 
netic lines to get back home. Hereisa flat piece of iron. Putting 
it on here at the hinder end of the core ought to help the flow of 
magnetic lines. You see that the feather makes a rather larger 
excursion. Taking away the piece of iron diminishes the effect. 
So also in experiments on tractive power, it can be proved that the 
adding of a mass of iron at the far end of a straight electro-magnet 
greatly increases the pulling power at the end that you are work- 
ing with; while, on the other hand, putting the same piece of iron 
on the front end as a pole-piece greatly diminishes the pull. Here, 
clamped to the table, is a bar electro-magnet excited by the cur- 
rent; and here is a small piece of iron attached to a spring 
balance, by means of which I can measure the pull required to 
detach it. With the current which I am employing, the pull is 
about 23 lbs. I now place upon the front end of the core this 
block of wrought iron; it is itself strongly held on; but the pull 
which it itself exerts on the small piece of iron is small. Less 
than half a pound suffices to detach it. I now remove the iron 
block from the front end of the core, and place it upon the hinder 
end. And now I find that the force required to detach the small 
piece of iron from the front end is about 33 Ibs., instead of 23 lbs. 
The front end exerts a bigger pnll when there is a mass of iron 
attached to the hinder end. Why? The whole iron core, in- 
cluding its front end, becomes more highly magnetised, because 
there is now a better way for the magnetic lines to emerge at the 
other end and come round to this. In short,"we_have™ diminished 


Pull in pounds, 


Distance in mils, 


Fic. 35.—Conrrastep Errect or Frar anp Porntep Poss. 


the magnetic reluctance of the air part of the magnetic circuit, 
and the flow of magnetic lines in the whole magnetic circuit is 
thereby improved. So it was also when the mass of iron was 
* placed across the front end of the core; but the magnetic lines 
streamed away backwards from its edges; and few were left in 
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* Cantor Lecture. Delivered before the Society of Arts, 
January 27th, 1890. 


front to act upon the small bit of iron. So the law of magnetic 
circuit action explains this anomalous behaviour. Facts like these 
have been well known for a long time to those who have studied 
electro-magnets. In Sturgeon’s book there is a remark that bar 
magnets pull better if they are armed with a mass of iron at the 
distant end, though Sturgeon did not see what we now know to 
be the explanation of it. The device of fastening a mass of iron 
to one end of an electro-magnet in order to increase the magnetic 
power of the other end was patented by Siemens in 1862. 

We are now in a position to understand the bearing of some 
curious and important researches made about forty years ago by 
Dr. Julius Dub, which, like a great many other good things, lie 
buried in the back volumes of Poggendorff’s Annalen. Some ac- 
count of them is also given in Dr. Dub’s now obsolete book, entitled 
Elektromagnetismus. 

The first of Dub’s experiments to which I will refer relates to 
the difference in behaviour between electro-magnets with flat and 
those with pointed pole ends. He formed two cylindrical cores, 
each six inches long, from the same‘rod of soft iron, one inch in 
diameter. Either of these could be slipped into an appropriate 
magnetising coil. One of them had the end left flat, the other had 
its end pointed, or, rather, it was coned down until the flat end 
was left only 4 inch in diameter, possessing therefore only one- 
fourth of the amount of contact surface which the other core pos- 
sessed. As an armature there was used another piece of the same 
soft iron rod, 12 inches long. The pull of the electro-magnet on 
the armature at different distances was carefully measured, with 
the following results :— 


Distance apart Pull abe}. pole Pull on pointed 
8.). 


in inches, pole (lbs.). 
0 3°3 5°2 
0°0055 my 1°8 
0:0110 0-9 0°75 
0°0165 O71 0°50 
0°022 0°60 0°42 
004.4 0°38 0°20 
0-088 0°19 0°09 


These results are plotted-out in the curves in fig. 35. It will 
be seen that in contact, and at very short distances, the reduced 
pole gave the greater pull. At about ten mils distance there was 
equality, but at all distances greater than ten mils the flat pole 
had the advantage. At small distances the concentration of mag- 
netic lines gave, in accordance with the law of traction, the 
advantage to the reduced pole. But this advantage was, at the 
greater distances, more than outweighed by the fact that with 
the greater widths of air-gap the use of the pole with larger face 
reduced the magnetic reluctance of the gap and promoted a larger 
flow of magnetic lines into the end of the armature. 

Dub’s next experiments relate to the employment of polar exten- 
sions or pole-pieces attached to the core. These experiments are 
so curious, so unexpected, unless you know the reasons why, 
that I invite your especial attention to them. If an engineer 
had to make a firm joint between two pieces of metal, and 
he feared that a mere attachment of one to the other was not 
adequately strong, his first and most natural impulse is to 
enlarge the parts that come together—to give one as it were a 
broader footing against the other. And that is precisely what an 
engineer, if uninstructed in the true principles of magnetism, 
would do in order to make an electromagnet stick more tightly on 
to its armature. He would enlarge the ends of one or both. He 
would add pole pieces to give the armature a better foothold. 
Nothing, as you will see, could be more disastrous. Dub employed 
in these experiments a straight electro-magnet having a cylindrical 
soft iron core, 1 inch in diameter, 12 inches long; and as arma- 
ture a piece of the same iron, 6 inches long. Both were flat 
ended. Then six pieces of soft iron were prepared of various 
sizes, to serve as pole pieces. They could be screwed on at will 
either to the end of the magnet core or to that of the armature. 
To distinguish them we will call them by the letters A, B, C, &. 
Their dimensions were as follows, the inches being presumably 
Bavarian inches :— 


Piece. Diameter. | Length. 

A ; inches, | inches, 
2 

B 13 | 13 
Cc 13 2 
D ae. 2 | i 
E | 14 1 
peel | 2 


| 


Of the results obtained with these pieces we will select eight. 
They are those illustrated by the eight collected sketches in 
fig. 36. The pull required to detach was measured, also the 
attraction exerted at a certain distance apart. It will be noted 
that, in every case, putting on a pole piece to the end of the magnet 
diminished both the pull in contact and the attraction at a distance 
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it simply promoted leakage and dissipation of the magnetic lines. - 
The worst case of all was that in which there were pole-pieces 
both on the magnet and on the armature. In the last three cases 
the pull was increased, but here the enlarged piece was attached 
to the armature, so that it helped those magnetic lines which came 
up into it to flow back laterally to the bottom end of the electro- 
magnet, while thus reducing the magnetic reluctance of the return 
path through the air, and so increasing the total number of mag- 
netic lines, did not spread unduly those that issued up from the 
end of the core. 


Experiment. On magnet. On armature. Traction. Attraction. 
Es none none 48 22 
106 | D none 30 10 
pT E none 32 11°5 
LV Cc -none 85 13°5 
Vv. D A 20 7:5 
VI. none B 50 25 
VIF. none D 43 25 
VIII none C 50 18 


Fig. 36.—Dus’s EXPERIMENTS wiITH PoLE-PIECEs. 


The next of Dub’s results relate to the effect of adding these 
pole-pieces to an electro-magnet 12 inches long, which was being 
employed, broadside-on, to deflect a distant compass needle (fig. 37). 


Fig. 37.—Dups’s DEFLECTION EXPERIMENT. 


a | 


Pole-piece used. | Deflection (degrees). 


| 2 245 


345 
42 
| 41°5 
| 40°5 
Al 
39 
38 


@ 


Hida s 


| 
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In another set of experiments of the same order a permanent 
magnet of steel, having poles, n, s, was slung horizontally by a 
bifilar suspension, to give it astrong tendency to set in a particu- 
lar direction. At a short distance laterally was fixed the same bar 
electro-magnet, and the same pole-pieces were again employed. 
The results of attaching the pole-pieces at the rear end are not 
very conclusive; they slightly increased the deflection. But in 
the absence of information as to the distance between the steel 
magnet and the electro-magnet, it is difficult to assign proper 
values to all the causes at work. The results were :— 


Pole-piece used. Detiection (degrees). 


O¥RS Pre are el 85 
ae 9°2 


Fig. 38.—DEFLEcTING A STEEL MAGNET HAVING BIFILAR 
SUSPENSION, PoOLE-PIECE ON NEAR END. 


When, however, the pole-pieces were attached to the distant end 
of the electro-magnet, where their effect would undoubtedly be to 
promote the leakage of magnetic lines into the air at the front 
end without much affecting the distribution of those lines in the 
space in front of the pole, the action was more marked. 


Fig. 39.—DEFLECTING STEEL Magnet, PoLE-PIECE ON 
Distant Enp. 


Pole-piece used, Deflection (degrees). ' 

| 

None .. Pe 8:5 | 
A ‘ x 10:0 | < 

B 10°3 | 

C 10°3 

F 10°1 | 


| 


Still confining ourselves to straight electro-magnets, I now 
invite your attention to some experiments made in 1862 by the 
late Count Du Moncel as to the effect of adding a polar expansion 
to the iron core. He used as his core asmall iron tube, the end of 
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which he could close up with an iron plug, and around which he 
placed an iron ring which fitted closely on to the pole. He useda 
special lever arrangement to measure the attraction exercised upon 
an armature distant in ali cases one millimetre from the pole. 
The results were as follows :— 


| without | with 
ring on ring on 
pole pole. 
| 

Tubular core alone re 7 Pee! PT po eo 
ditto withironplug... po sth Than [ake 
Core provided with mass of iron at distantend = 27 25 
ditto ditto _ with iron plug 38 33 


After hunting up these researches, it was extremely interesting 
to find that so important a fact had not escaped the observant eye 
of the original inventor of the electro-magnet. In Sturgeon’s 
“‘ Experimental Researches” (p. 113) there is a footnote, written 
apparently about the year 1832, which runs as follows -— 

“ An electro-magnet of the above description, weighing three 
ounces, and furnished with one coil of wire, supported 14 lbs. 
The poles were ‘afterwards made to expose a larger surface by 
welding to each end of the cylindric bar a square piece of good soft 
iron; with this alteration only the lifting power was reduced to 
about 5 lbs., although the magnet was annealed as much as 
possible.” 

We saw that this straight electro-magnet, whether used broad- 
side-on or end-on, could act on the compass needle at some 
distance from it, and deflect it. In those experiments there was 
no return-path for the magnetic lines that flowed through the iron 
core save that afforded by the surrounding air. The lines flowed 
round in wide-sweeping curves from one end to the other, as in 
fig. 26; the magnetic field being quite extensive. Now, what will 
happen if we provide a return path? Suppose I surround the 
electro-magnet with an iron tube of the same length as itself, 
the lines will flow along in one direction through the core, and 
will find an easy path back along the outside of the coil. Will 
the magnet thus jacketted pull more powerfully or less on that 
little suspended magnet? I should expect it to pull less power- 
fully, for if the magnetic lines have a good return path here 
through the iron tube, why should they force themselves in such 
a quantity to a distance through air in order to get home? No, 
they will naturally return short back from the end of the core 
into the tubular iron jacket. That is to say, the action at a 
distance ought to be diminished by putting on that iron tube out- 
side. Here is the experiment set up. And you see that when I 
turn on the current my indicating needle is scarcely affected at 
all. The iron jacket causes that magnet to have much less action 
at a distance. Yet I have known people who actually proposed to 
use jacketted magnets of this sort in telegraph instruments, and 
in electric motors, on the ground that they give a bigger pull. 
You have seen that they produce less action at a distance across 
air, but there yet remains the question whether they give a 
bigger pull in contact? Yes, undoubtedly they do; because 
everything that is helping the magnetism to get round to the 
other end increases the goodness of the magnetic circuit, and 
therefore increases the total magnetic flux. 

We will try this experiment upon another piece of apparatus, 
one which has been used for some years at the Finsbury Technical 
College. It consists of a straight electro-magnet set upright in a 
base-board,-over which is erected a light gallows of wood. Across 
the frame of the gallows goes a winch, on the axle of which is a 
small pulley with a cord knotted to it. To the lower end of the 
cord is hung a common spring balance, from the hook of which 
depends a small horizontal disc of iron to act as an armature. By 
means of the winch I lower this disc down to the top of the electro- 
magnet. The current is turned on; the disc is attracted. On 
winding up the winch I increase the upward pull until the disc is 
detached. See, it required about 9 lbs. to pull it off. I now slip 
over the electro-magnet, without in any way attaching it, this 
loose jacket of iron—a tube, the upper end of which stands flush 
with the upper polar surface. Once more I lower the disc, and 
this time it attaches itself at its middle to the central pole, and at 
its edges to the tube. What force will now be required to detach 
_ it? The tube weighs about 4 lb., and it is not fixed at the bottom. 

Will 93 lbs. suffice to lift the disc? By no means. My balance 
only measures up to 24 lbs., and even that pull will not suffice to 
detach the disc. I know of one case where the pull of the straight 
core was increased 16-fold by the mere addition of a good return- 
path of iron to complete the magnetic circuit. It is curious how 
often the use of a tubular jacket to an electro-magnet has been 
re-invented. It dates back to about 1850, and has been variously 
claimed for Romershausen, for Guillemin, and for Fabre. It is 
described in Davis’s “Magnetism,” published in Boston in 1859. 
About 16 years ago Mr. Faulkner, of Manchester, revived it, under 
the name of the Altande electro-magnet. A discussion upon 
jacketted electro-magnets took place in 1876, at the Society of 
elegraph Engineers; and in the same year, Prof. Graham Bell 
used the same form of electro-magnet in the receiver of the tele- 
phone which he exhibited at the Centennial Exhibition. But the 
jacketted form is not good for anything except increasing the 
tractive power. Jacketting an electro-magnet which already 
possesses a return circuit of iron isan absurdity. For this reason, 
the proposal made by one inventor to put iron tubes outside the 
coils of a horseshoe electro-magnet is one to be avoided. 


We will take another paradox, which equally can be explained 
by the principle of the magnetic circuit. Suppose you take an 
iron tube as an interior core ; suppose you cut a little piece off the 
end of it; a mere ring of the samesize. Take that little piece and 
lay it down on the end. It will be struck with a certain amount 
of pull. It will pull off easily. Take that same round piece of 
iron, put it on edgewise, where it only touches one point of the 
circumference, and it will stick on a good deal tighter, because it 
is there in a position to increase the magnetic flow of the magnetic 
lines. By concentrating the flow of magnetic lines over a small 
surface of contact increases B at that point, and B?, integrated 
over the lesser area of the contact, gives a total bigger pull than 
is the case when the edge is touched all round against the edge of 
the tube. 


~~ 
Fig. 40.—ExPERIMENT witH TUBULAR CORE AND Iron RING. 


Here is a still more curious experiment. I use a cylindrical 
electro-magnet set up on end, the core of which has at the top a 
flat circular polar surface about two inches in diameter. I now 
take a round dise of thin iron—ferrotype or tin-plate will answer 
quite well—which is a little smaller than the polar face. What 
will happen when this disc is laid down flat and centrally on the 
polar face? Of course you will say that it will stick tightly on. 
If it does so, the magnetic lines which come in through its under 
surface will pass through it and come out on its upper surface in 
large quantities. It is clear that they cannot all, or even any con- 
siderable proportion of them, emerge sideways through the edges 
of the thin disc, for there is not substance enough in the disc to 
carry so many magnetic lines. As a matter of fact, the magnetic 
lines do come through the disc, and emerge on its upper surface, 
making indeed a magnetic field over its upper surface that is nearly 
as intense as the magnetic field beneath its under surface. If thetwo 
magnetic fields were exactly of equal strength, the disc ought not to 
be attracted either way. Well, whatis the fact? The fact, as you 
see now that the current has been turned on, is that the disc 
absolutely refuses to lie down on the top of the pole. If I hold 
it down with my finger, it actually bends itself up, and requires 
force to keep it down. I lift my finger and over it flies. It will 
go anywhere in its effort to better the magnetic circuit rather than 
lie flat on the top of the pole. 

Next I invite your attention to some experiments, originally due 
to Von Kolke, published in the Annalen forty years ago, respect- 
ing the distribution of the magnetic lines where they emerge from 
the polar surface of an electro-magnet. I cannot enumerate them 
all, but will merely illustrate them by a single example. Here is 
a straight electro-magnet with a cylindrical, flat-ended core (fig. 
41). In what way will the magnetic lines be distributed over at . 
the end? Fig. 41 illustrates roughly the way in which, when 


Fig. 41.—Expiorine Porar DisrrRisuTION WITH SMALL 
Tron Batt. 


there is no return-path of iron, the magnetic lines leak through 
the air. The main leakage is through the ends, though there is 
some at the sides also. Now the question of the end-distribution 
we shall try by using a small bullet of iron, which will be placed 
at different points from the middle to the edge, a spring balance 
being employed to measure the force required to detach it. The 
pull at the edge is much stronger than at the middle, at least four 
or five times as great. There is a regular increase of pull from the 
middle to the Bie The magnetic lines, in trying to complete 
their own circuit, flow most numerously in that direction where 
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they can go furthest through iron on their journey. They leak 
out more strongly at all edges and corners of a polar surface. 
They do not flow out so strongly at the middle of the end surface, 
otherwise they would have to go through a larger air circuit to get 
back home. The iron is consequently more saturated round the 
edge than at the middle ; therefore, with a very small magnetising 
force, there is a great disproportion between pull at the middle 
and that at the edges. With a very large magnetising force you 
do not get the same disproportion, because if the edge is already 
far saturated you cannot by applying higher magnetising power 
increase its magnetisation much, but you can still force more 
lines through the middle. The consequence is, if you plot out the 
results of a succession of experiments of the pull at different 


Fia. 42.—Irnon Batt Arrractep To EpGE oF PoLaR Face. 


points, the curves obtained are, with larger magnetising forces 
more nearly stiaight than are those obtained with small magne- 
tising forces. I have known cases where the pull at the edge was 
six or seven times as great as in the middle with a small magne- 
tising power, but with larger power not more than two or three 
times as great, although, of course the pull all over was greater. 
You can easily observe this distribution by merely putting a 
polished iron ball upon the end of the electro-magnet, as in fig. 42. 
The ball at once rolls to the edge and will not stay at the middle. 
If I take a larger two-pole electro-magnet (like fig. 11) what will 
the case now be? Clearly the shortest path of the mag- 
netic lines through the air is the path just across from the edge of 
one polar surface to the edge of the other between the poles. The 
lines are most dense in the region where they arch over in as short an 
arch as possible, and they will be less dense along the longer 
paths, which arch more widely over. Therefore, as there is a 
greater tendency to leak from the inner edge of one pole to the 
inner edge of the other, and less tendency to leak from the outer 
edge of one to the outer edge of the other, the biggest pull ought 
to be on the inner edges of the pole. We will now try it. On 
putting the iron ball anywhere on the pole it immediately rolls 
until it stands perpendicularly over the inner edge. 

The magnetic behaviour of little iron balls is very curious. A 
small round piece of iron does not tend to move at all in the most 
powerful magnetic field if that magnetic field is uniform. All 
that a small ball of iron tends to do is to move from a place where 
the magnetic field is weak to a place where the magnetic field is 
strong. Upon that fact depends the construction of several 
important instruments, and also certain pieces of electro-magnetic 
mechanism. 


Fig. 48.—ExpERIMENT ON LEAKAGE oF ELECTRO-MAGNET. 


In order to study this question of leakage, and the relation of 
leakage to pull, still more incisively, I devised some time ago a 
small experiment with which a group of my students at the 
Technical College have been diligently experimenting. Here 
(Fig. 43) is a horseshoe electromagnet. The core is of soft 
wrought iron, wound with a known number of turns of wire. It is 
provided with an armature. We have also wound on three little 
exploring coils, each consisting of five turns of wire only, one, o, 
right down at the bottom, on the bend; another, s, right round 
the pole, close up to the armature; and a third, a, around the 


middle of the armature. The object of these is to ascertain how 
much of the magnetism which was created in the core by mag- 
netising power of these coils ever got into the armature. If the © 
armature is at a considerable distance away, there is naturally a 
great deal of leakage. The coil, c, around the bend at the bottom 
is to catch all the magnetic lines that go through the iron; the 
coil, B, at the poles is to catch all that have not leaked outside 
before the magnetism has crossed the joint; while the coil, a, 
right around the middle of the armature, catches all the lines 
that actually pass into the armature and pull at it. We measure 
by means of the ballistic galvanometer and these three exploring 
coils how much magnetism gets into the armature at different 
distances, and are able thus to determine the leakage and com- 
pare these amounts with the calculations made, and with the 
attractions at different distances. The amount of megnetism that 
gets into the armature does not go by a law of inverse squares, I 
can assure you, but by quite other laws. It goes by laws which 
can only be expressed as particular cases of the law of the mag- 
netic circuit. The most important element of the calculations, 
indeed, in many cases is the amount of percentage of leakage that 
must be allowed for. Of the magnitude of this matter you will 
get a very good idea by the result of these experiments following. 

The iron core is 13 millimetres in diameter, and the coil consists 
of 178 turns. The first swing of the galvanometer when the cur- 
rent was suddenly turned on or off measures the number of mag- 
netic lines thereby sent through, or withdrawn from, the exploring 
coil that is at the time joined to the galvanometer. The currents 
used varied from 0°7 of an ampére to 5°7 ampéres. Six sets of 
experiments were made with the armature at different distances. 
The numerical results are given below :— 


I.—Witse Weak CuRRENT (0°7 AMPERES.) 


A B Cc 
In contact 12,506 13,870 14,190 
25( 1mm 1,552 2,163 3,786 
$2) 2mm 1,149 1,487 2,839 
ge )eGmmmee res... 1,014 _ 1,081 2,028 
<7 (10 mone! 676 1,014 1,690 
Removed a. sae 675 1,352 


II.—StTRoNGER CURRENT (1°7 AMPERES). 


A B Cc 
In contact 18,249 19,590 20,283 
of 1 mm. 2,570 3,381 © 5,408 
83 2 mm. 2,366 2,839 5,073 
df) 5mm. .. ise 1,352 2,299 5,949 
42 (10mm. ... ee 811 1,352 3,381 
Removed a ae: don 1,358 8,041 


III.—Stitt SrronaER CURRENT (3°7 AMPERES). 


A B c 
In contact 29,940 22,280 22,960 
23 1mm. 5,610 7,568 11,831 
£2) 2mm. 4,597 6,722 9,802 
a5) 5mm. 2,569 3,245 7,436 
42> (10 mm. 1,149 2,704 7,098 
Removed _ 1g is — 2,306 6,427 


IV.—Stronaest CURRENT (5°7 AMPERES). 


A B Cc 
In contact 21,980 23,660 24,040 
ere ant: eee 8,119 10,810 17,220 
2) 2mm 5,611 8,464. 15,886 
a3) 5mm 4,056 5,278 12,627 
42 C10 mm. 2,029 4,057 10,142 
Removed Fi 3,581 9,795 


These numbers may be looked upon as a kind of numerical 
statement of the facts roughly depicted in figs. 81 to 34, 
The numbers themselves, so far as they relate to the measure- 
ments made (1) in contact, (2) with gaps of one milli- 
metre breadth, are plotted out on fig. 44; there being three 
curves, A, B, and c, for the measurements made when the armature 
was in contact, and three others, A,, B,, ¢,, made atthe one milli- — 
metre distance. A dotted line gives the plotting of the numbers — 
for the coil co, with different currents, when the armature was — 
removed. = 

(To be continued.) 
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LEGAL. 


Chatenay v. The Brazilian Submarine Telegraph 
Company, Limited.—(Before the Master of the Rolls and Lords 
Justices Lindley and Lopes).—This appeal from the judgment 
given in the Exzctrican Review for February 28th, came on for 
hearing in the Appeal Court on Saturday last. 

It was an application under the Companies Act to restore the 
name of the plaintiff on the register as the owner of 50 of the com- 
pany’s shares. by 

The plaintiff was a Swiss merchant residing in Rio Janeiro, in 
Brazil, and in 1880 he executed a power of attorney authorising 
his agent in London to buy and sell shares for him in England 
and in all other countries. 1n 1883 the shares in question, which 
stood upon the register in his name, were transferred to other 
persons at the instance of the plaintiff's agent. On the plaintiff 
discovering that his had been done, he claimed to have his name 
restored on the register as the owner of the shares, but the com- 
pany refused to comply with his request, with the result that the 
present application was made. Mr. Justice Day held that the 
power of attorney, which was written in the Portuguese Janguage, 
must be construed according to the English law, which required 
that the instrument should be supplemented by letters of instruc- 
tions applicable to each transaction, which letters were not held 
by the plaintiff’s agent in reference to the transaction in question. 
The company appealed. 

Mr. Finlay, Q.C., and Mr. W. Graham appeared for the com- 
pany, and Mr. H. D. Green, Q.C., and Mr. A. Young for the re- 
spondents. 

Mr. Frntay contended that reference must be made to the law 
of Brazil to ascertain the extent of the powers conferred by the 
plaintiff upon his agent, and in order to ascertain the intention of 
the parties. By the law of Brazil, the power of attorney conferred 
full authority upon the agent to deal with the shares without any 
letters of instruction being required. 

Mr. H. D. Green submitted that the document, being intended 
to operate in England,!must be supplemented by all that the Eng- 
lish law required. 

Their lordships held that the document being executed in 
Brazil, and being in the Portuguese language, the intention of the 
parties must be ascertained by competent translators and experts, 
but that the extent of the authority given by it must be deter- 
mined by the law of England in the case of transactions in this 
country. This was a mere expansion of Mr. Justice Day’s 
judgment, and, therefore, the appeal must be dismissed with 
costs. 


The Tharsis Sulphur and Copper Company v. 
La Societe Des Metaux.—This case came before Mr. Justice 
Charles in the Queen’s Bench Division on Saturday last. It was 
an action brought to recover the sum of £59,186, being damages 
for breach of contract to accept delivery of and pay for certain 
quantities of copper. 

Mr. Gorell Barnes, Q.C., and Mr. Houghton appeared for the 
plaintiffs, and Mr. Kennedy and Mr. H. Tindall Atkinson for the 
defendants. 

This case was one of several which arose out of the breakdown 
of the French combination known as the “Copper Ring” last 
year. Most of the questions, however, which arose in it had been 
decided in previous actions brought in the English Courts against 
the same defendants. The plaintiffs were an English company, 
incorporated under the Companies’ Act, and the defendants were a 
body of persons incorporated in France. On April 20th, 1888, a 
contract was made between the parties by the exchange in London 
of duplicate parts thereof, one of which had been executed by the 
plaintiffs in Glasgow, and the other by the defendants in Paris. 
By the contract the defendants agreed to purchase at prices therin 
named all the refined copper manufactured by the plaintiffs during 
three years commencing January 1st, 1888. In March, 1889, the 
defendants went into liquidation. By the terms of this contract, 
the defendants elected domicile in this country. The amount now 
claimed by the plaintiffs was the deficiency arising upon re-sales 
of the copper, of which the defendants had not taken delivery 
under the contract. The defendants pleaded that, the contract 
having been executed by them in Paris, was a French contract, and 
subject to French law, and consequently was illegal and void, inas- 
much as it was contrary to Article 419 of the Code Pénal, which, it 
was alleged, rendered a combination such as this, to affect the price 
of goods, illegal. Further, that by the French law of liquidation, 
the plaintiffs could not rescind the contract and recover damages, 
but could only exercise a right of election between rescinding the 
contract (without damages) and delivering the copper, and proving 
in the liquidation for the price. The plaintiffs admitted that the 
last statement was a correct one of the French law on the subject, 
but denied the alleged illegality, and contended that the contract 
was an English contract, and was, therefore, unaffected by the 
French law. In the case of “ Antony Gibbs and Son v. La Société 
des Metaux ” (6, the Times L. R., 393), the Court of Appeal, upon 
similar facts, held that the right to sue on an English contract 
was not affected by the French law of liquidation, and in “ Cape 
Copper Company v. Comptoir d’Escompte and La Société des 
Metaux” (6, the Times L. R., 454), Mr. Justice Day held that 
similar contracts were English contracts, and that the rights of 
ee parties were, therefore, to be determined according to English 
aw. 


Mr. Justice CHARLES said that, although some of the facts as to 
the execution of the contract in this case were different to those 
in the cases referred to above, yet he had come to the conclusion 
that the contract was an English contract, and that his duty was 
to follow the judgment of Mr. Justice Day in the other cases, 
which proceeded on the ground that the parties themselves had 
agreed that the contract should be subject to English law, and 
that it was to be performed (and, until the liquidation, had been 
performed), within the jurisdiction of the English Courts. 

Judgment was accordingly given for the plaintiffs with costs; 
the damages to be agreed between the parties, or, in case of 
difference, to be settled by the judge. 


NEW PATENTS-—1890. 


15792. “Improvements in incandescent electric lamps, and 
leading-in wires therefore.” B. J.B. Minus. (Communicated by 
T. A. Edison, United States.) Dated October 6. 

15819. “ Improvements in electric dynamos, electric motors, 
transformers of electric currents, and induction coils.” J. JoHn- 
stonE. Dated October 7. ; 

16054. ‘‘ Improvements in electric batteries.” H. G. C. SrRRIN. 
Dated October 9. 

16055. “ Improvements in electric batteries.” H. G. C. SERRIN. 
Dated October 9. 


16057. ‘Improvements in pillars and electroliers or pendants 
for electric lamps.” R. B. Everep and T. Rupiine. Dated 
October 9. 

16064. “Improvements in electrical secondary batteries.” J. 
K. Pumpetty and F. Burrerwortx. Dated October 10. (Com- 
plete.) 

16110. “ Improvements in the distribution of electricity.” T. 


Parxer, J. H. Woopwarp and E. 8.G. Rrrs. Dated October 10. 


16136. ‘ Improvements in coin-freed apparatus for obtaining a 
current of electricity for producing electric light, or for other 


purposes.” H. J. Dowsing and H.S. Pricz. Dated October 11. 
16156. “Improving mains for carrying currents of electric 
matter.” J. JoHnstonge. Dated October 11. 
16222. ‘Improvements in lanterns or lamps for arc electric 


lights, and in posts or columns therefor.” A. L. SHEPARD. Dated 
October 11. 

16223. ‘Improvements in the parts of electric meters con- 
necting the movement of the solenoid with the calculating train.” 
H. Burrow. Dated October 11. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS 1889. 


12563. “ Improvements in electrical ships’ logs, or means for 
ascertaining by electricity the speed of ships.” R. M. Lowng. 
Dated August 8. 11d. Claims :—1. A rotator with affixed towing 
line operating an electrical contact apparatus on board ship, or at 
any convenient distance therefrom, substantially as shown and 
described and for the purpose stated. 2. A rotator with affixed 
towing line operating an electrical contact apparatus on board 
ship, or at any convenient distance therefrom, in combination with 
conductors, battery, indicator or indicators, substantially as shown 
and described and for the purpose stated. 3. The combination of 
rotator, affixed towing line, battery, contact apparatus, conductor, 
cable, indicator or indicators on board ship, substantially as shown 
and described and for the purpose stated. 4. The combination of 
combined rotator, battery, and contact apparatus, with conductor, 
cable, and an indicator or indicators on board ship, substantially as 
shown and described and for the purpose stated. 5. The method 
of insulating movable conductors substantially as shown and de- 
scribed and for the purpose stated. 


14011. ‘ Improvements in switches for opening and closing 
electrical circuits.” A. L. SHeparp. Dated September 5. 8d. 
Relates to a switch which ensures the circuit being always either 
fully open or completely closed, and secures a perfect contact 
between the fixed and movable portions which serve to convey 
the current, thereby preventing the formation of arcs at the point 
of such contact, and consequent damage to or destruction of the 
apparatus. 6 claims. 


14377. “ Process of and apparatus for maintaining uniform 
current in electric lighting circuits.” J. M. Braprorp. Dated 
September 12. 1s.1d. In this invention the strength of a varia- 
tion in the line current is not a necessary factor in securing energy 
of regulating action; the regulating devices act with an accumu- 
lative effect, or in opposition with a differential effect, according 
to the duration of a variation of the line current, and changes in 
the line current can be anticipated or prevented, instead of being 
reduced after they are developed. 10 claims. 

14464. “Improvements in electricity meters.” E. Barautr. 
Dated February 15. (Under International Convention.) 8d. 
Relates to apparatus or electricity meters based on the principle 
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which consists in measuring, at regular intervals of time, the 

length of the tangent of the angle of deviation of the hand of a 

galvanometer placed in the circuit of the current to be measured, 
, and in registering the sum of these tangents. 4 claims. 


14485. ‘ Improvements in magneto-electric bells or generators 
in connection with telephonic call apparatus.’ A. GREENWOOD. 
Dated September 14. 8d. This invention is for the purpose of 
improving upon switching arrangements by automatically switch- 
ing the extension bell or bells out of circuit when the magneto 
generator is in motion, and by automatically switching the exten- 
sion bell or bells into circuit when the magneto generator is at 
rest. ‘Io accomplish this the inventor utilises the motion made 
by the generator shaft of a magneto bell in a horizontal and lateral 
direction ; this motion is used in ordinary magneto bells for the 
purpose of shunting the armature circuit when the armature or 
generator is at rest,and is made by means of a spiral spring 
arrangement known as the cut-out. The inventor employs this 
motion for the purpose of switching off and on the extension bell 
or bells automatically, by causing the generator shaft, handle and 
gearing, to break the connection between armature and line or 
earth (made by a contact spring) when the armature, gearing and 
shaft are at rest; and by causing the armature to be connected 
through the said contact spring to line or earth when the arma- 
ture, gearing and shaft are in motion. 1 claim. 


14590. “Improvements in electric bells.” H. Groves and J° 
H. Strwart. Dated September 16. 8d. The inventors employ 
but one magnet bobbin, which they erect vertically on the base of 
the instrument; it has two pole pieces, one above and the other 
below. The armature they make of T-form, the cross piece or 
head (which is the armature properly so called) is vertical, and its 
ends are in close proximity to the pole pieces of the magnet. The 
armature is attached to and carried by a spring blade fixed to the 
horizontal stem of the T-piece. 4 claims. 


16586. “ Improvements in electric switches.” T. MarcHer and 
F. ERNECKE. Dated October 21. 8d. The object of the invention 
is to prevent any possibility of a middle position of a circuit closer. 
3 claims. 


17060. “Improvements in electrical furnaces and their’ mani- 
pulation.” “‘T. Parker. Dated October 29. 8d. Instead of 
using movable anodes of metal or carbon, the inventor uses blocks 
of carbon fixed in the walls of the furnace opposite to each other, 
and set at suitable distances apart in the interior of the furnace 
wherein it is intended to treat the materials at the high tempera- 
ture of the electric arc or incandescence due to the current. These 
blocks of carbon are fixed in metal conductors, which may be kept 
cool by a circulation of water within themselves. The blocks of 
carbon are arranged with holes through their centres, so that a 
rod of metal or small rod of carbon may be used to establish the 
circuit through the furnace. 6 claims. 


CORRESPONDENCE. 


The Lane-Fox Patents. 


Permit me to make some remarks upon the article on 
my patents which has appeared in your last issue. The 
ELECTRICAL REVIEW has earned the reputation of 
being both a fair and a well informed journal, and it is 
with regret, therefore, that I have now to find fault 
with the inaccurate and superficial manner in which 
you are now dealing with my “ pretensions,” as you 
term them, 

Before commenting on the more technical side of 
your article, I desire to reply to the accusation (for it 
is nothing less) which you make against myself and my 
“associates” of not fighting fair. Nobody could de- 
precate more than we do any unnecessary harassing of 
innocent, that is to say, unintentional, infringers of my 
patents. Our desire throughout has been to select the 
right people—the “foemen worthy of our steel,” as 
you so poetically express it—and failing more conci- 
liatory methods of obtaining our just rights, to fight 
them. When you insinuate that the opposite has been 
our poliey, you convict yourselves either of a deliberate 
perversion of the true history of our course of action 
since my settlement with the Brush Company last 
December, or else—as I prefer to believe—of a misap- 
prehension founded upon ignorance of the facts. If I 
am right in this latter construction, Iam sure you will 
gladly allow me to correct you by assuring you, what 
you can easily prove for yourselves, that it is only quite 
recently, and after exhausting all the more direct 
methods of drawing out our real opponents, that we 
were reluctantly obliged to force their hands by 


“having a go” at their customers. In so acting we 
have, after all, only tardily taken up the gauntlet thrown 
down to us by a certain organisation started by our 
opponents (and whose manifesto you have already made 
public in one or more of your August issues), which 
made a direct appeal to the “consuming” public to 
co-operate with them against us. In the case of the 
well-known electric light supply company, against 
whom we first had occasion to direct our fire, our attack 
was evidently far too direct for their liking ; for instead 
of taking up our challenge at once, they have put us off 


- with what I can only characterise as an alternation of 


bluster and prevarication, the motive of which we now 
assume to have been to gain time for the concoction of 
an elaborate defence. However all this may turn out, 


. we may-certainly claim freedom from the reproach of 


cowardice, 

But although rather glad than otherwise of this 
opportunity to put yourselves and your readers on the 
right clue to our motives in the somewhat uncongenial 
procedures to which you have referred, I do not wish 
to take up any more of your space with this part of 
your attack on myself and my friends. I confidently 
leave our fuller justification to the future. 

Now as to my inventions themselves. In complain- 
ing of the simplicity of my system, you are according to 
it the highest praise which I could desire for it. To 
say nothing of the familiar story of Columbus and the 
egg, a powerful judgment was recently delivered on a 
patent case in the Supreme Court of the United States, 
in the course of which this very quality of simplicity 
(in conjunction, of course, with efficiency and utility), 
far from being adduced in disparagement of the patent’s 
validity, was extolled as the sign-manual of the highest 
merit which an invention could possess. There are 
some people, it is true, who are under the impression 
that a patent, to be of any value, should in some way or 
other transcend the laws of nature, if not actually con- 
jure into operation some new or mythical force. I 
should be sorry, however, to attribute such puerile rea- 
soning either to yourselves or to the generality of your 
readers. 

Next I desire to deprecate the assumption which I 
note in your article—and which may encourage others 
to assume—that certain combinations for electric light- 
ing purposes now quite familiar, were always matters 
of common knowledge, or at any rate that they were 
so at the date of my chief patent (1878). Noone who 
had experienced a fraction of my difficulties, between 
then and 1881, of convincing even the scientific world 
of the theoretical, to say nothing of the practical feasi- 
bility of my proposed system, would fall into this 
mistake. I do not wish to quote in this connection 
certain eminent electricians now living, until I have 
their express authority for so doing—an authority which 
I believe will not be denied to me if and when I may 
deem it necessary to request it. But I feel at liberty at 
least to mention that the late Sir William Siemens and 
also Mr. William Spottiswoode, then President of the 
Royal Society, both expressed their strong opinion at a 
meeting of the Society held in 1879, that the distribu- 
tion of the electric light, then beginning for the first 
time to be talked of, was from theoretical considera- 
tions a thing not to be hoped for. (lt will be remem- 
bered by many of your readers that the telephone and 
the phonograph, when first heard of, were similarly 
ridiculed by contemporary electricians of high stand- 
ing. 

is illustrate the kind of treatment which the subject 
of distribution received at that period, it may be men- 
tioned that Hdison’s first patent for electric lighting 
(the application for which is dated a few weeks later 
than my own), which was for nothing more than the 
operation of incandescent lamps in serves, with a special 
regulating device for shunting the current across the 
lamps whenever the latter became too brilliant, was 
loudly proclaimed as a grand and fundamental dis- 
covery of the means of distributing electric light. My 
plan of maintaining a constant potential in electric 
mains, notwithstanding any variations in the number 
of lamps in action, was certainly, so far as I have been 
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able by careful and protracted investigation to ascer- 
tain, quite unthought of at that date, and, in spite of all 
my efforts, my patent attracted but little attention. As 
to the modern incandescent lamp, specially adapted for 
the system which I claim to have been my invention 
—a lamp, that is to say, in which the luminous surface, 
resistance, and candle-power are adjusted to suit a fixed 
potential of the mains—it would have had no raison 
@étre at that date, or until my system began to be 
applied ; consequently this system, although simple 
enough truly, cannot be fairly summarised (as you 
seem to suggest that it should be, and as other objectors 


have also suggested), as merely an obvious combination - 


of already well-known elements. Even if this were 
the case, by the way, the patent itself would not on that 
account necessarily be invalidated. 

From the above considerations it will be sufficiently 
evident that both of the two instances of alleged anti- 
cipation which you quote are quite fallacious. In the 
case of Farmer’s “demonstration,” primary batteries 
were used in connection wich platinum wires or strips ; 
but neither was my combination employed, nor even 
one of its most essential elements, viz., the modern in- 
candescent lamp, constructed on the principles described 
in my specification ; nor was there any hint of the im- 
portance of maintaining a constant potential difference 
or the means by which such could be obtained. On 
this point the note on Sir David Salomons’s reference to 
the proposed use of primary batteries for incandescent 
lighting, which you publish on page 496 of the same 
issue under the heading of “Electric Light and 
Potential Difference,” is singularly opportune. The other 
instance, namely Breguet’s experiment at Paris in 1877, 
may be disposed of by a similar process of analysis, for 
although of course the use of secondary batteries gives 
a fictitious appearance of analogy, the fundamental 
idea of multiple arc distribution of electric light ata 
constant potential is wholly absent. 

Briefly as to the present position of my “ troublesome 
claim.” The only claim for which I am now endea- 
vouring to obtain a substantial (but financially mode- 
rate) recognition, is for my combination, as more fully 
described in the specification of letters patent No. 
3,988,** of 1878, of a system of incandescent lamp dis- 
tribution in multiple arc, at a constant potential, with 
secondary batteries as reservoirs of electrical energy. 

One last word. If by your reference to the Brush 
Company’s attitude towards my “pretensions,” you 
mean to imply that they have not recognised the validity 
of my patents—the only sense in which I can see any 
force in your remarks on this point—I cannot imagine 
who your informant may have been, but must assure 
you that you are entirely mistaken. The differences 
between us were quite of another kind. 


St. G. Lane-Fox. 


P.S.—October 28th—I have just received a letter from 
General Webber, in which he says: “In writing to the 
ELECTRICAL REVIEW you have my authority to state 
that when I was acting as managing director and 
engineer of the Anglo-American Brush Corporation the 
validity of your distribution patent was held to be as 
good as that of any which had actually not been con- 
tested in the courts of law, and that at that time the 
Anglo-American Brush Corporation had every intention 
of bringing the same to an issue.” 


Telephone Switchboards. 


I have read with interest the description of the im- 
proved switchboard and switching system, invented by 
Mr. D. Sinclair, and beg of you to allow me space for 
a few questions thereon, viz. :— 

1, Is the system intended for metallic return, or for 
only single metallic circuits ? 

2. How are the connections of the telephone, trans- 
mitter, magnets, bell, &c., formed in the circuit of the 
plug, indicator and jack ? 

3. Have the indicators one or two coils or cores ? 

J admire the simplicity of the arrangement, as shown, 


which is an important consideration in telephony, and 
should commend itself to those engineers who are 
responsible for the planning and fitting up of exchanges 
in the future. : 


Accumulator Management. 


In reply to the question of “ B. B.” as to how much 
soda should be added to one gallon of the ordinary 
dilute acid electrolyte, I think I may say that in many 
cases one ounce would bea good proportion, although 
sometimes more may be used with advantage if the 
plates are badly sulphated. Carbonate of soda (ordinary 
washing soda) must be used, and on no account com- 
mercial sulphate of soda. 


W. J. S. Barber Starkey. 
October 25th, 1890. 


Accumulator Explosions. 


Referring to the reported explosion on Lord Poulett’s 
yacht, I well remember a similar accident on board the 
Giovanni Bausan, an Italian warship, which was fitted 
with electric light under my superintendence, by 
Messrs. Armstrong, Mitchell & Co., in 1885. 

The cells in this case were contained in teak boxes 
with a small aperture plugged with a cane stopper in 
the lid, and the explosion occurred owing to one of 
these plugs being withdrawn, and a lighted candle 
applied in order to see whether the cell was giving off 
gas during the process of charging. Only one cell went 
off, but the teak case was split into numerous fragments, 
the plates were bent, and the acid splashed about. No 
one was injured, but the noise was exceedingly loud, 
and there was a remarkably vivid flame. 

Considering that oxygen and hydrogen gases, mixed 
in the right proportion, form, weight for weight, the 
most energetic explosive known to science, the matter 
is perhaps not so very remarkable as some may think. 


A. A. Campbell Swinton. 
October 24th, 1890. 


An accurate account of an explosion similar to that 
on Earl Poulett’s yacht may be of interest at this 
moment. 

This explosion took place last week on board the 
Clyde training ship Hmpress, where a set of 26 teak 
cased cells have been placed as part of the lighting 
plant. The cells are of the ordinary yacht pattern, viz., 
sealed with the exception of the small vent hole on top 
and are placed on an open rack in the engine room, 
where they are quite free from damp, and as there isa 
large porthole open behind the rack the ventilation is 
all that could be desired, in:fact the draught is so strong 
that it is with difficulty a naked light can be kept 
burning near the cells. 

The lid had been removed from one of the cells that 
the hydrometer might be seen, and it was when the 
engineer lit a match to look into this cell the explosion 
took place, destroying one cell on each side of the open 
one. No explosion seems to have occurred in the open 
cell, as the hydrometer was not injured and although 
the outer plates were bent and the lead lining driven 
in this may have been caused by the fragments of the 
burst cells striking the outside. 

Judging from the condition of the two damaged 
cells the force of the explosion must have been con- 
siderable as the upper half of each cell was not merely 
burst open, but the woodwork was shattered into small 
pieces and the brass terminal screws which are cast 
into the lead were pulled right out. 

The dynamo was running when the explosion took 
place and the cells were gassing freely having been 
charging about 26 hours (the cells being new). The 
fact that only two cells exploded may be explained by 
the draught carrying the gas away from the cells, and 
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not along the row and the vertical supports of the 
rack, partly isolating these three cells from the others. 

Fortunately no one was near the battery at the time 
except the engineer, and he escaped with a bruise 
caused by a flying piece of wood. 

Mr. Edmunds’s suggestion in your last issue cannot 
be applied to this case as the cells were under cover 
and there was certainly no damp about any of the con- 
nections. 

The cause of the accident seems clear, and the remedy 
is very simple. It is just as easy to use an incandes- 
cent lamp as a match or a candle, and in the interests 
of the electrical industry the danger of naked lights 
should be impressed upon those who have dealings 
with this type of accumulator. 


October 27th, 1890. 


J. Hunter. 


The following account, apropos of explosions in 
secondary batteries, may possibly interest readers of 
this journal. : 

About five years ago, whilst charging a batch of 
E.P.S. 17S teak cells (lead lined), I was engaged in 
tightening up the nuts on connecting strips, and in so 
doing accidentally short circuited one of the cells with 
the metal spanner I was using. Immediately there was 
a loud report, the teak lid (firmly screwed down and 
cemented) flew into fragments, and one side of the box 
was split from top to bottom, but the lead lining fortu- 
nately remaining intact, no leakage of solution occurred; 
the sections moreover, were undisturbed, as proved by 
the fact of this very cell having outlived all the rest of 
the battery, and expiring'from genuine decay but afew 
days ago. 

The cause of the explosion was, to my mind, to be 
easily accounted for in this wise. The lid possessing a 
vent hole (for the escape of gases), situated near one of 
the terminals of the cell, contributed a direct supply of 
the gases for any sparking which would ensue in the 
event of a short circuit being temporarily effected 
between the conductors. 

On Lord Poulett’s yacht the battery appears to have 
been to a certain extent enclosed, thus rendering free 
escape of gas in a heavy, wet atmosphere, more unlikely 
to occur than if the weather had been fine at the time, 
consequently the explosive mixture readily found its 
way below deck vid the cable channels, thus establish- 
ing a direct connection between battery and source of 
ignition. 

I fail to see how the general public can be expected 
to support and favour the new illuminant, if instructed 
by scientific (?) paragraphs, as provided by some of our 
daily papers. 

Lyndhurst. 


The Sweating System. 


In your issue of October 10th a correspondent signing 
himself “ An Electrical Trades Unionist,” makes an on- 
slaught of a most ferocious character upon what he has 
chosen to call the “Sweater.” By the tenor of his 
letter I am inclined to think that this gentleman would 
have better borne out his character had he signed his 
effusion “An Electrical Trades Monopolist.” His ob- 
ject seems to be to stamp out “the little man.” to 
improve him off the face of the earth, so that the whole 
industry may be in the hands of enormous Syndicates, 
otherwise Limited Liability Companies. Personally, I 
should say that this letter to which I have referred was 
a “bogus” letter and not written bya unionist at all, 
but by a capitalist, or an emissary of such. My expe- 
rience is that the small man pays his workmen quite as 
well as the big one, and in many instances better. I 
have paid linemen 1s. per hour. How many large 
firms pay their men more than halfthat sum? The 
breakdowns to which “H.T.U.” alludes, do no harm 
to the industry at all. They simply open the owner’s 
eyes, and he hands his work over to someone else in 
the future. Breakdowns, Sir, are more due to the ini- 


quitous state of the law, which permits installations to 
be superintended and managed by grooms, gardeners, 
odd job men and “ master Johns,” in place of having 
a competent man. And I can tell you, Sir, that the 
big firms of our friend “ E.T.U.’s ” fancy are more to be 
blamed than anyone for this very thing. The small 
man is generally a practical man who works himself. 
The work done by a big firm is generally “ bossed ” 
by some kid-glove pupil who cannot make a common 
solder joint. I can give chapter and verse for what I 
say, and every man who reads these lines, if he has had 
any experience at all, can vouch for the truth of it. 


. Why, Sir, one of our largest firms at one of our great 


exhibitions placed the management of the installation in 
the hands of one of these automatons, and the initial 
performance of this representative of “a first-class 
firm” was to switch on with the voltmeter in series 
with the main circuit. This sweating charge is hum- 
bug, Sir, when applied to the small tradesman. It is 
the big firms who piece-work the men who do all this, 
and I should say that no one knows this better than 
Electrical Trades Unionist himself. 
A Small Manufacturer. 
October 26th, 1890. 


The Invention of the Telephone. 


We are all familiar with the earlier telephonic ex- 
periments of Reis, which are given in the Jahres 
Bericht des Physikalischen Vereins, of Frankfort, for 
1860-1861, and which are regarded as the precursor of 
the telephone of Graham Bell. Prof. Bell read a paper 
on the subject before the Society of Telegraph Engi- 
neers on 3lst October, 1877, and at this lecture I called 
attention to a still earlier description of a telephone by 
Charles Bourseul, which is to be found in the second 
edition of the Comte Theodore du Moncel’s Hxposé des 
applications de Vélectricité, published in Paris in 1857, 
Vol. 3, page 110. Du Moncel does not give any refe- 
rence to the original paper, but in the Didaskalia, a 
weekly paper published at Frankfort-on-Maine, No. 232, 
dated 28th September, 1854, there is an interesting 
account of his invention, which I do not remember to 
have seen printed in England. I am indebted to 
Messrs. Siemens Bros. & Co. for making the translation, 
which I enclose, and if not hitherto published, it will, I 
am sure, interest your readers, as his description of the 
principle of the telephone is almost as clear as if it were 
written at the present date. If he had only put his 
ideas to the test of experiment, we should have had the 
telephone in 1854. 

It would be interesting to find the original source 
from which Count Du Moncel derived his account of 
Bourseul’s telephone. 

Latimer Clark. 


October 28th, 1890. 


[Full particulars of everything mentioned by Mr. 
Latimer Clark have from time to time been published 
in the REVIEW. Bourseul and the Didaskalia were 
quite familiar names in our pages of years ago, through 
the contributions to the subject of telephony so fre- 
quently published from the pen of Major W. C. Barney. 
—Eps. ELEC. REV.] 


Semaphore Telegraphs. 

In your next issue, will you please oblige me by 
saying where I could find a sketch of the old English 
semaphore telegraph used up to the introduction of 
electric telegraphs. 

If you could give a sketch, I should be greatly 
obliged. 


Postal Telegraphs, Rochdale. 


[We regret we have been unable to find the informa- 
tion you require ; perhaps some one of our readers may 
be able to furnish the desired reference.— Eps. ELEC. 
REV. ] 


J. H. Tattershall. 
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THE ELECTRO-DEPOSITION OF 
COPPER. 


IN our correspondence columns we publish a letter 
from Mr. W. Stepney Rawson which necessitates a few 
remarks on our part. We have to thank Mr. Rawson 
for his letter. If he only appreciated our anxiety to 
place before our readers any information we can obtain 
which would help them to arrive at a correct judgment 
on the question he would have made his letter longer, 
and we should have been glad to find room for any facts 
and figures it might have contained. Our correspon- 
dent writes apparently in some haste and with some 
warmth, but we must make allowances for one who, 
having only just returned from abroad, seems scarcely 
at home with his subject. . 

Mr. Rawson has selected eight points from our recent 
articles on the electro-deposition of copper, in order to 
demonstrate how utterly in the wrong we have placed 
ourselves, and he doubtless thinks that any reply we 
can make will be of little avail ; that, however, we are 
content to leave to the unbiassed judgment of our 
readers. It will be noticed that our calculations and 
deductions are held to be practically ridiculous, what- 
ever that may mean, although the writer takes care not 
to give any figures to show that they are theoretically 
incorrect ; but we will let that pass, and assume, 
for the sake of argument, that Mr. Rawson’s knowledge 
of the electro-deposition of copper is far greater than 
that of any of the eminent scientists and authorities we 
have credited with the responsibility of certain data. 
Let us also take it that the figure quoted on the authority 
of Mr. Sprague, viz., “that the maximum allowable 
current for obtaining proper deposition is 18 ampéres 
per square foot of surface of the electrodes,” is more 
than double of what is possible in ordinary com- 
mercial depositing, and reduce it, say, to 7 ampéres ; 
and, according to Mr. Rawson’s assertion, we will 
admit that in the Elmore process the current density 
is three times this amount. The difference between 
this result and the figure taken by us for our cal- 


culation is so small that we fail to see the force of 
his contention, especially as we clearly stated that pro- 
bably by the use of the burnisher a somewhat heavier 
current might be employed per square foot of surface. -, 

Mr. Rawson is equally at fault on the horse-power 
question, for he has not taken into consideration our 
article of the 24th ult.,in which we compared a German 
establishment working 144 hours per week with the 
Elmore factory on Dr. Hopkinson’s estimate of 161, 
hours. 

It is not for us to reconcile the figures of cost on p. 479. 
with anything whatever; they are not of our com- 
piling, but are given by Fontaine as the actual expenses 
in three works. It is for our correspondent to show 
that the Elmore process does not involve an expendi- 
ture of more than one-third of the amounts there given 
as the experience of years. The power, it will be ob- 
served, in this table varies from 20 to 50 per cent. of the 
total cost ; which of these percentages does Mr. Rawson. 
deem most applicable to the Elmore case? Let him 
read more carefully what Fontaine says regarding the 
cost of fuel; the French authority quotes only 5s; per 
ton, and yet asserts that motive power costs in Birming; 
ham 125 francs per ton of copper. Mr. Rawson, there- 
fore, instead of being surprised that we dared to 
estimate the expenses of electrical deposition on an 
assumption opposed to experience, should have set him- 
self to work to show how the figures we gave as. the 
results of actual practice can so differ from those which, 
he presumably possesses but fails to produce when 
wanted. 

We have shown, by an exhaustive comparison with 
the Mouchel copper, why there is no reason to antici; 
pate any extraordinary demand for high conductivity 
Elmore copper wire; Mr. Rawson simply asserts his 
belief that the company can show a handsome profit in 
this department ; indeed, his communication is entirely 
made up of assertions and opinions, but not one fact 
does he bring forward in support of them. 

We beg to assure Mr. Rawson that if he will again 
carefully peruse our comments, he will fail utterly to 


542 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


[NOVEMBER 7, 1890. 


find any reference reflecting on the quality of the 
articles. With regard to the last paragraph of Mr. 
Rawson’s letter we may say that we have no intention 
of discussing with him the question of high principles, 
and we venture to think his letter would have been 
improved by the omission of the sarcasm. As he has 
‘undoubtedly misunderstood the purport of some of our 
remarks perhaps we ought to make them clear to him. 
We examined the patents and the reports on them as 
we examined other points. We found the general 
exaggeration to be common to them too. The value of 
the patents was the question. Messrs. Woodhouse and 
Rawson should be aware that if an invention is suc- 
cessful there are always people ready to “steal the 
ideas of the inventor,” as our correspondent puts it. 
The object of a patent is to prevent their doing so, and 
the value of a patent depends upon the extent to which 
it does prevent their doing so. Any flaw which may 
exist is taken advantage of in defending a patent suit ; 
and the possibility of the existence of such flaws isa 
most material factor in considering the value of a 
patent. The only surprise: to us is, that with Messrs. 
Woodhouse and Rawson’s practical experience in 
this particular line, they should have failed to give 
due importance to this consideration. Mr. Rawson’s 
trained mind has enabled him to observe in our 
remarks on this point a sinister suggestion which 
they were not intended to contain ; nevertheless, we 
imagine that the same high principles which in- 
fluenced his firm to promote company after company 
on the strength of the Elmore patents, will not be 
entirely absent from the minds of future inventors who 
would also like to participate in the benefits to be 
derived from electro-deposition. 

We need ‘not remind our correspondent that it is 
through no fault of ours that we have failed to see the 
process; will he now, as we are unable to do so, 
publicly give, in a table similar to that to which he 
refers on page 479, the various details which go to make 
up a total cost of but £5 per ton for Elmore copper ? 

A contemporary last week published an article from 
the pen of Dr. Gore, in which we consider there is 
much to support our previous contentions, and the 
writer concludes thus:—“In consequence of the 
numerous circumstances which affect the cost, an 


approximately satisfactory éstimate of the total amount. 


of capital required to be invested in establishing an 
electrolytic refinery to deposit a given amount of copper 
daily, can only be arrived at by means of a knowledge 
of all the essential particulars in the given case.” 

As Mr. Rawson is perfectly conversant with “all the 
essential particulars” we require, let him place, then, 
before us the items mentioned in Dr. Gore’s Recapitu- 
lation. 


THE CITY AND SOUTH LONDON 
RAILWAY. 


THE inauguration of this enterprise on Tuesday after- 
noon was.a great success in almost every respect, and we 
must congratulate the City and South London Railway 


Company and its officials not only on a splendid engi- 
neering achievement, but also on the excellent social — 
arrangements during the opening ceremony. Punctually 
at noon, their Royal Highnesses the Prince of Wales and 
the Duke of Clarence and Avondale arrived at the City 
terminus, where they were received by the chairman 
of the company, Mr. C. G. Mott. After descending the 
hydraulic lift in its handsomely furnished cage, the 
Prince of Wales proceeded to turn a small switch with 
a gold key, giving thereby the signal for the current to 
be turned into the conducting mains. This act was 
witnessed by the Lord Chancellor, the Lord Mayor and 
the Sheriffs ; Mr. J. H. Greathead (engineer) ; Mr. T. C. 
Jenkin (manager); Mr. H. H. M. Smith (secretary) ; 
Mr. C. E. Spagnoletti (consulting electrician) ; General 
Hutchinson and Major Cardew (Board of Trade) ; and 
Sir John Fowler (consulting engineer), 

Ten minutes later, after examining the electric loco- 
motives and carriages, the Prince and some forty 
gentlemen boarded the train, which consisted of two 
saloon cars. The engine was in charge of Mr. W. 
Mather, M.P., and Dr. Edward Hopkinson, and it was 
driven by Mr. G. A.Grindle, accompanied by Dr. John 
Hopkinson. Nine minutes later the Oval Station, 24 
miles distant, was reached, the intermediate stations 
—Borough, Elephant and Castle, and Kennington— 
being passed without a halt. After examining the Oval 
Station and its equipments, the party re-entered the 
train and proceeded to the South-West terminus at 
Stockwell. An excellent luncheon was then served in 
a tastefully-decorated Indian pavilion, where about 300 
invited guests sat down. Mr. C. G. Mott presided, 
having on his right the Prince of Wales and on his left 
the Duke of Clarence and Avondale. Besides the 
gentlemen previously mentioned there were present :— 
Sir F. Abel, Sir F. Bramwell, Sir B. Baker, Sir H. 
Roscoe, Sir Douglas Galton, Sir E. Reed, M.P.; Mr. 
Causton, M.P.; Sir John Monckton, Sir H. Tyler, Mr. 
Henry Tate, and other notabilities. The electrical fra- 
ternity, not directly connected with this enterprise, ‘was 
represented by Sir David Salomons, Dr. Silvanus P. 
Thompson, Mr. W. Raworth, Mr. A. P. Trotter, Mr. A. 
Reckenzaun, and Mr. F. Wynne. 

After luncheon, the Prince of Wales, when replying 
to the usual second loyal toast, proposed “ Success to 
the City and South London Railway” in most appro- 
priate and happy terms. The Chairman acknowledged 
the compliments of His Royal Highness and stated that 
the design of the railway was that of Mr. Greathead, 
who had carried it out under his own superintendence, 
aided by the company’s consulting engineers Sir John 
Fowler and Sir Benjamin Baker. 

Running, as it did, under the streets, without inter- 
fering with property on the surface, the undertaking 
promised to be remunerative. With regard to the 
motive power, it was originally intended to be worked 
by an endless cable, but the directors had decided that 
this plan was not the best for their purpose, and con- 
sequently adopted electricity, on the method suggested 
by Messrs. Mather and Platt, worked out by Dr. 
Edward Hopkinson, in conjunction with his brother 
Dr. John Hopkinson. 
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As we are giving a complete description of its tech- 
nical details in another column, we shall only dwell 
upon the general impressions formed both at a private 
view and during the opening celebration. We were 
particularly struck with the novelty and originality of 
construction which was apparent on every side, and 
this is the best testimony to the genius of the origi- 
nators of this extraordinary enterprise. Every praise 
is due, not merely to the engineers and architects for 
designing a great work which combines utility and 
comfort, but also to the pluck of the directors and 
shareholders who had unlimited faith in the abilities 
of the technical staff. 

Although the method of working a train electrically 
is not new, the scale upon which electric propulsion is 
carried out is, in this case, quite unprecedented ; it is 
the largest undertaking of its kind in the world, and 
we believe it will be the forerunner of even greater 
things in this domain. The City and South London 
Railway Company has the advantage of knowing 
beforehand what its traction expenses will be, for the 
enterprising contractors, Messrs. Mather and Platt, 
guarantee that for the first two years it shall not exceed 
34d. per train mile. On the Metropolitan Underground 
Railway, where steam locomotives (the product of 50 
years’ inventions and improvements) are used, the 
haulage cost is 10d. per mile, with a train capacity of 
450 passengers. But these require much larger tunnels, 
and have to maintain a permanent way twice as heavy 
to accommodate their steam and smoke emitting loco- 
motives. 

Messrs. Mather and Platt have carefully calculated 
the probable expenditure of energy, and based their 
estimate upon well-known facts. Out of every 100 
units of power developed by the boilers, 75 will be 
given out in electricity by the dynamos at the gene- 
rating station ; the average loss in the conductor will 
be at most another 5 per cent., rising from nothing at 
the central station to 10 per cent. at the extreme end 
of the line. Leakage, with the system of insulation 
adopted, will be almost nil. It is claimed that the 
motors give an efficiency of 90 per cent., and, since 
there is no gearing, the armatures being placed directly 
upon the driving axles, there should be a total esti- 
mated efficiency of 64 per cent. ; if, in practice, the 
efficiency should not reach this high percentage there 
need be no alarm, considering the fact that the stationary 
boilers can be fed by burning coal of a quality which 
is not much more than half the price of best Welsh 
coal necessary in steam locomotives, 

Accidents do happen, even on the oldest and best 
regulated railways. That the City and South London 
Railway is not exempt from this law was demonstrated 
on Tuesday afternoon. After luncheon at 3.30, a large 
party proceeded to the Stockwell Station platform, to 
be conveyed to the City asa finale to the day’s pro- 
gramme. They waited until after 4 o’clock, but no 
train came in sight, and then the chairman announced 
that through some accident no more trains would be 
run that afternoon, and the guests thereupon dispersed 
to return by any of the existing conveyances on the 
surface roads. Too much importance must not, however, 


be attached to this incident, for the initial proceedings 
are necessarily incomplete, and smooth working will 
follow with experience. 

It is claimed that this railway has a great advantage 
over others in the way of safety to passengers. In 
the event of a train breaking down, the current will be 
cut off from the section, and it cannot be run into by a 
train following. The passengers can get out and walk 
to the next station, which in no case exceeds a dis- 
tance of one-third of a mile. 

The safety appliances on the line, as on the trains, 
leave nothing to be desired, and altogether the whole 
scheme deserves the admiration and encouragement 
of all. 


IN letters written by Mr. H. W. 
Miller, Engineer to the Kensington 
and Knightsbridge Electric Lighting Company, and 
Prof. A. B. W. Kennedy, Engineer to the Westminster 
Electric Supply Company, with reference to the 
Crompton-Howell storage accumulators, testimony is 
given as to the efficiency of the same, as the result of 
four years’ working. Although there appears to be 
satisfactory evidence that the cells are doing ex- 
cellent work, a few more definite figures would 
have been advisable. Mr. Miller, for instance, states 
that in his opinion “an average renewal of six to seven 
per cent. of the positive plates is enough.” Why could 
not the actual renewals have been stated’; were they 
actually greater than six to seven per cent., and if go, 
why ? The efficiency obtained in practice is stated to be 
85 per cent., a good result. Prof. Kennedy makes no re- 
marks on depreciation, except that after 11 months’ use 
nothing in the way of repairs had been done, a rather 
valueless statement. The battery appears to stand a 
heavy current being drawn from it without injury, a 
current of 250 ampéres for half an hour having been 
taken on an emergency, the nominal capacity of the. 
whole being 500 ampére hours. In view of the trouble 
so often experienced in the management of accumu- 
lators, it is satisfactory to find really good results 
obtained. 


Storage Batteries. 


THE directors of the French Elmore 
Company have issued a circular to 
their shareholders announcing the ap- 
pointment of Mons. Secretan as manager, and the issue 
of £50,000 debentures to the parent company, to pro- 
vide the additional working capital which becomes 
necessary by reason of Mons. Secretan’s belief in the 
process and the greater developments which may, in 
consequence, be expected. We can only characterise 
the circular as an elaborate puff with no solid sub- 
stance in it. We have already given our advice to the 
shareholders. As this circular has been widely pub- 
lished, it may not be out of place to caution those who 
are not shareholders against being misled into becom- 
ing so on the faith of any statements whatever short of 
accomplished facts, 


The French Elmore 
Company, 
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FRAUDULENT AND DOCTORED TELEGRAMS. 


THE trial and conviction at the Central Criminal Court 
last, Saturday week of an individual vaguely described as 
a commission agent, but who, more correctly speaking, 
should be called a telegraph clerk, and who was re- 
cently in the service of the Government, provides a 
fitting sequel to a series of fraudulent operations, which 
had for their object the plundering, by a system of de- 
liberate swindling, of those apparently indispensable 
“professional” gentlemen who both on the racecourse 
and in town carry on the sporting business of “ book- 
making.” 

For the professional racing man, whether “ booker” or 
“backer,” we have no particular feeling of sympathy or 
admiration, and though his praises have been sung very 
frequently in public, we suspect that the burthen of 
such adulatory lays have almost invariably been in- 
spired, if not directly at least indirectly, by something 
approaching a “ vested interest” in the ramifications of 
his quasi-equine profession. The threadbare argument 
of the almost romantic love of Englishmen for horses 
is one which has often been used to account for the 
mushroom-like growth of our racecourses ; the amazing 
increase in the number and value of the races run, and 
the extraordinary prices given for thoroughbred stock, 
to say nothing of the fancy sums necessary for the pro- 
pitiation of the “favourite jockeys” of the present day. 
However charming and soothing such sophistry may 
be, it does not offer a substantial explanation of our 
national extravagance on this peculiarly British subject, 
and the few apologists who argued the consequent im- 
provement of the English thoroughbred as likely to be 
worth the price paid for it, have now retired into the 
region of utter darkness. There is one thing pretty 
certain, and that is this, that the “ professional sports- 
man” has not got many high-fangled notions as to the 
sentimental] or romantic ; least of all in horse lore; it 
is plainly “win, tie, or wrangle,” with him. The 
money is the sport and the spoil ; the love of the horse 
once so desperately pleaded is merely a” means to an 
end. Remind the average racing man of the classics of 
the horse ; attempt to draw his impressionable soul into 
the history ; more or less mythological, of Abaster, 
Aethon, Arion, Bayard, Borak, Rosinante, Xanthos, 
Sleipnir, or even such comparatively modern and 
materia] equine worthies as Bucephalus, Copenhagen 
and Black Bess. With the exception of perhaps the 
latter, he will know nothing of them ; and to throw a 
light on his darkness he will probably ask what race 
ae ran in, what weights they carried, and who trained 
them. 

It was not the love of the horse which led the young 
man, Henry Ives, to the plotting and planning of an 
ingenious, yet artful and unprincipled scheme for the 
systematic swindling of the betting man, Pratt. Ives’s 
plan, which we shall describe, was one which necessi- 
tated the aid of a confederate or confederates in the 
Central Telegraph Office; and, though it had been 
planned and resorted to before by a clerk not now in 
the telegraph service, and who cannot be found by the 
police, yet, sad to say, there were those who were 
willing to run the risk of detection and disgrace for the 
prospect of gaining a few pounds criminally and dis- 
honestly. We will suppose a race as being set. for 
decision at two o’clock. Henry Ives handed in a tele- 
gram addressed to “ Jackson, High Street, Sunderland,” 
at about a quarter to two. The address on the tele- 
gram was a bogus one, as was also the text, but it 
enabled the message form, which was timed 15 minutes 
or so before the advertised time of the race to reach the 
hands of the confederate, who was probably engaged 
at or near what is known as the Sunderland circuit. 
Here it was detained until the result of the race was 
known, then the address and the text, which had been 
lightly written, were erased, and a new and correct 
address having been substituted, the text was altered to 
a request to back so and so (the actual winner) for so 
many pounds ; the message was then put rapidly into 
circulation, and delivered to the addressee, a betting 


man. Ives had the authority of another betting man, 
named Miller, to use his name ; Pratt, the recipient of 
the telegram, would, unless suspicions were aroused, 
imagine the telegram, from the early time it bore, to be 
a genuine one from his “client,” Miller, and would 
book the amount to his credit accordingly. 

It is quite possible that this clever, though unprin- 
cipled scheme, has been managed successfully before ; 
but how often, of course, will never be known. It is 
probable that the large sums which were being put on 
in the name of Miller, and the unvarying success 
attending their outlay, aroused the suspicions of Pratt. 

The jury had no difficulty in finding a verdict, and 
the plea usually put forward on such occasions in ex- 
tenuation of guilt was once more forthcoming. 

Henry Ives, like many others in his unfortunate 
and disgraceful position, advanced the time-worn ex- 
cuse of being the dupe of others, who were older. 

It may be the business of legal gentlemen, when all 
other excuses fail, to put forward the plea of “the 
dupe ” in defence of their clients, but such generalities 
onght not to stand in the way of the punishment of the 
swindler and thé thief. 

The fact that sentence was deferred indicates that 
there may be some effort made to get Ives to say who 
has duped him ; but anxious though most people are to 
see justice tempered with mercy to those who yield to 
sudden and overwhelming temptation, the circum- 
stances of the case under notice suggest that there was 
neither sudden temptation nor temporary failure of 
moral rectitude, but rather that the whole matter was 
the outcome of a cunningly contrived, and ingeniously 
carried out, system for subverting the working of the 
telegraphic system to the nefarious ends of unprincipled 
and lawless men. 

The Postal Telegraph Service derives a large revenue 
from the professional racing man, and, indeed, in this 
respect, our Government presents a strange anomaly, 
for with one service it caters and canvasses for the 
custom of racing men by extending telegraph commu- 
nication to every conceivable place where racing of any 
importance is carried on ; and with another institution, 
namely, the police, it gloriously upholds the State 
enactment that betting is illegal, and in the newspapers 
we may read that 10,000 messages were despatched on 
Derby Day from Epsom, or from Doncaster on the St. 
Leger Day (and what were they if they were not 
betting messages ?), and in the next column find that the 
police have made a most successful raid on betting men, 
and that the magistrates have imposed heavy fines. 
Doubtless, with the elimination of the bookmaker, the 
interest in racing would become languid and tame, and 
if any excuse can be made for retaining him, it may be 
found that in the present condition and routine of society 
he is, a8 Robertson, in his comedy of “Ours,” has 
said of matrimony—“ a necessary evil, which at present 
we are unable to do without.” 

Betting, as carried on at the present time, seems to be 
an ever-growing practice of at least doubtful respecta- 
bility, and, possibly, is able to boast as a business that 
it is not over-stocked, even in these days of limited 
trade and unlimited labour. The racing man’s so-called 
love of the horse is the offspring of mercenary practices, 
and may be gauged by the volcanic explosion of 
appalling language which follows the defeat of the 
“beloved ” steed, to whose chance of “ getting home ” 
he had entrusted some portion of his ill-gotten wealth. 
His anguish at such times may possibly partake of the 
classic, though this cannot be said of his love of the 
racehorse, or, indeed, of his language. 

At all events, it must be admitted that he is entitled 
to the same measure of fair play, consideration, and 
protection at the hands of the telegraph service as any 
other person making use of its lines and employés, and 
it may be that Henry Ives, in durance vile, will have 
plenty of time to think of the squandered years and 
lost opportunities of his young life, and make resolves 
for a better future, or he may prefer to plot and plan 
some other ingenious combination of intelligence and 
cunning which will hereafter still further advance him 
on the road to ruin. 
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A SYNTHETIC STUDY OF DYNAMO 
MACHINES. 


(Continued from page 356.) 


IX.—THE HEATING OF MACHINES (continued). 


THE temperature which an armature will attain in 
running depends upon the heat generated due to the 
three causes already mentioned, on the extent and cha- 
racter of the surface from which the heat is radiated, 
and on the velocity at which the surface is moving. 
Generally speaking, the exterior surface of the arma- 
ture is smooth, but the periphery velocity varies 
from 3,000 feet per minute in direct current machines 
to 6,000, or even 8,000 feet per minute in alternators. 

As may be imagined, it is difficult, if not impossible, 
to foretell precisely the extent to which the motion will 
be effective in dissipating heat, though for ordinary 
calculations it is assumed that a surface velocity of 
3,000 feet per minute is equivalent to adding about one- 
half to the radiating surface. This, in other words, 
means that if the temperature of an armature at rest 
were raised 30° with the normal current, the tempera- 
ture rise for a velocity of 3,000 feet per minute would 
be, neglecting hysteresis, only 20°. 

For stationary coils wound with double cotton- 
covered wire, and varnished on the exterior, the equation 
connecting the rise of temperature with the radiating 
surface, and the power dissipated is approximately 


w 330 
S 


Cc? 


where C° is the rise in degrees Centigrade, w the rate at 
which energy is dissipated in watts, and S the area of the 
radiating surface in square centimetres. If the coilsare 
wound on an armature and have a surface velocity of 
3,000 feet per rninute, the effect being equivalent to in- 
creasing the radiating surface, we have as approxi- 
mately expressing the relation 


Ww 220 
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There is a considerable amount of uncertainty as 
regards the latter formula, since the part which the 
surface speed plays in dissipating the heat depends en- 
tirely on the construction of the machine. In most 
armatures wound on the Gramme principle, for instance, 
the wire in the interior of the core presents a broken 
surface, which is manifestly more effective in getting 
rid of the heat than a smooth surface. Again, the 
spider arms are very often twisted to send a draft 
through the interior, or spaces are left at intervals in 
the core, through which the air is propelled by centri- 
fugal force. In drum armatures, a space is sometimes 
left between the spindle bush and the central opening 
in the discs. But this space would have little value as 
far as dissipating heat is concerned, were it not that by 
twisted vanes or other means a draft is forced through 
the opening, and without experiment it is difficult to 
determine the effect a current of air created in this way 
will produce. The surface velocity makes a great dif- 
ference to the capacity for dissipating heat, even if the 
surface is smooth, and there is no forced draft. Mr. 
Rechniewski considers that the heat which can be dissi- 
pated by anarmature foragiven rise of temperature above 
the atmosphere is nearly proportional to the peripheral 
velocity, in which case, taking the effect due to 3,000 
feet per minute as indicated by the difference in the 
coefficients of the two equations, we have the rise in 
temperature represented by 


co = Ww 330 
S Vv ‘0005 
where V is the surface velocity in feet per minute. In 
accordance with this assumption, the value of the sur- 
face for heat dissipation is 1-5 times greater when 
running at 3,000 feet per minute than when at rest, 


while at a velocity of 6,000 feet it has three times the 
value. The writer has, however, been unable to test 
the truth of this supposition, and it is probably best to 
assume, in the absence of experiment, that the equation 
holds good only to 3,000 feet per minute, at which 
velocity plenty of experiments have been made. After 
this speed is reached, it is possible the proportionality 


‘may fall off somewhat ; but if the surface is calculated 


as for 3,000 feet, the machine, at a higher speed, will 
have the advantage of running cooler. 

Of course, the rise in temperature above given relates 
only to the exposed surfaces of the coils. In the case 
of stationary close-fitting magnet coils, the temperature 
next the sheet iron core on which they are wound is 
higher than at the external surface, but experiments to 
determine the difference of temperature between the 
inside and the outside have not been made so far. This 
difference of temperature may be expressed as the 
thermal pressure required to send the current of heat 
through successive layers of cotton-covered copper wire 
and insulating materials composing the coil, the flow 
taking place partly from layer to layer through bad con- 
ductors, and partly round and round the coiled wire. 
Though in estimating the cooling surface it is usual to 
neglect the flangéd ends of the cores and the surface 
next the magnet, counting only the area of the exposed 
wire, there is undoubtedly some flow of heat towards 
the interior of the magnets and towards the end flanges, 
so that a little uncertainty exists regarding the exact 
area which ought to be regarded as cooling surface. 
Accordingly the formula, when applied to large coils, 
may give a greater rise of temperature than will be 
indicated on test, while applied to small coils the rise it 
gives may be somewhat less. It is very usual, when 
coils stand vertically, to make the cores somewhat 
larger than the magnets, thus leaving a space all round 
through which flows upwards by convection a con- 
tinuous current of air. This reduces the difference of 
temperature between the top and bottom layers of wire, 
and if it were possible to wind the coils on a skeleton 
frame, so that half the heat could be carried off in this 
way, the difference between the temperature of the 
hottest wire then in the middle of the coil thickness, 
and the coolest then on both surfaces, would be reduced 
to about a half of its previous amount. There are, 
however, many practical objections to this, and in the 
absence of further experiment, we must content our- 
selves with keeping the surface temperature down to 
the limit of 75° C. already given, knowing that if the 
coils do not exceed 24 to 3 inches in thickness, there is 
incurred, with the ordinary windings in use, no danger of 
overheating due to the greater temperature of the bottom 
layers. Accordingly, for a machine designed to work in 
an atmosphere of 40° C., the rise of temperature being 
fixed at 30°, a radiating surface of 11 square centi- 
metres per watt, as indicated by the formula, would be 
allowed. 

As regards armatures, the same reasoning applies. 
We argue that if the temperature of the surface does 
not exceed the limit given, no danger is to be appre- 
hended from the greater temperature inside. In 
calculating the amount of radiating surface to be 
allowed, the heating due to hysteresis must, of course, 
be taken into account, as well as that due to the copper 
resistance of the conductors. For an armature having 
a peripheral speed of 3,000 feet per minute, and running 
in an atmosphere of 40° C., the rise of temperature 
being then 30°, the formula shows that about 7:4 square 
centimetres per watt are required for radiation, and 
this is the usual allowance, in practice, for a rise of 30°. 
If the rise is to be less, a correspondingly greater sur- 
face must be allowed. In cylinder machines, both the 
interior and exterior surfaces are counted as of equal 
value, the draft of air through the interior making up 
for the greater heat generated inside relatively to the 
amount of surface. In drum machines, the exterior 
surface is taken along with such proportion of the ends 
as may be considered of value for radiation. 

Sometimes the rising of the surface; temperature of 
an armature after the machine has stopped has been 
attributed to ‘‘ accumulation of heat,” an expression not 
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very apt in its application to the cireumstances. Ina 
long run, the armature must get to a temperature such 
that the loss of heat is exactly equal to the amount 
generated, though the time it requires to attain this 
temperature varies much according to the size and 
design of the machine. There is, in the proper sense, 
no accumulation after this point is reached, the rise of 


temperature after stopping being due to the fact that 


the capacity for dissipating heat is greatly reduced by 
the stoppage, that the flow of heat is therefore checked, 
and that the difference between the temperatures of the 
inside and outside are consequently diminished, the 
outside gradually getting hotter, until equilibrium 
between flow and temperature is established. The 
immediate effect of stopping is, therefore, to raise the 
temperature of the surface to something above its 
running temperature, but something under the tem- 
perature of the interior. 

In designing machines, the field magnet coils are 


always made as short as the specified temperature limit. 


will permit, but as regards the armature, conditions 
other than those having reference to heating may fre- 
quently operate to keep the temperature rise small. 
Generally, machines running at ordinary speeds, attain 
a temperature approaching the limits given, while 
running at slow speeds, high efficiency being main- 
tained, the rise in temperature is much less. This means 
that the conductors in the latter case may have to be 
made so large to obtain high efficiency, that the tempe- 
rature rise is considerably under the limit allowable. 

If the heat generated in the armature winding, per 
unit of exposed surface, is to be constant, the current 
carried must vary as d! where d is the diameter of the 
conductor. The heat generated by hysteresis having 
to be got rid of, modifies in practice the application of 
this rule, as do also other conditions referred to in pre- 
ceding paragraphs. To show how the currents and 
sizes of conductors are related in modern machines, the 
following table is given from the results of practice, 
the armatures being in all cases Gramme wound. 


Amptres, Size of wire. No. of layers. 
5:0 ts 048" diam. single 4 
7°5 nha eOG2ias; a 3 

10:0 eae 0755 5 ms 3 
20:0. inn eOOCe Le, 2 
22°5 ahd 075” 5, double 2 
25:0 ae 065" ,, triple 3 
32°5 eH “080” ,, double 2 
37'5 ines 126” ,, single 1 
40:0 =. 1 2£090° 3; vdouble 2 
50:0 nae S104. 7 2 
50:0 ae 148” ,, single 1 
60°0 as nd Hol 6 hs ” 1 
UR eck (eer eae 1 
90:0 wae "238.5 3; i 


It remains to be mentioned that the current density 
per square centimetre section in the magnet winding 
of ordinary machines comes out about half the current 
density in the armature. 


(To be continued.) 


M. E. MARES’S ELECTRICAL ENERGY 
METER.* 


THIS apparatus belongs to the class of watt-hour meters - 


with a periodic discontinuous integration.: Fig. 1 enables 
ue to easily understand the principle of its working. 
It comprises, like all indicators of this class, an appa- 
ratus for measuring the power, an apparatus for mea- 
suring the time, and a system for integrating the power 
in relation to the time. The measuring apparatus con- 
sists of two fixed bobbins with vertical axes mounted 
in the general circuit of distribution and a movable 
bobbin of fine wire placed in derivation at the terminals 
of the canalisation, the distribution being performed 
with a potential to all intents constant. The movable 


* T/ Electricien, 


bobbin is influenced from above by the united action 
of the two fixed bobbins, and the force brought to bear 
upon it is at each moment equal to the product of the 
intensity of the current which passes through the fixed 
bobbins by the intensity of the current passing through 
the movable bobbin, 7.¢c., to the power, E I, supplied to 
the circuit, in virtue of the well-known principle of 
the watt-meter. This movable bobbin is suspended at 
the extremity of a horizontal lever, A B, the fulerum of 
which is at &. Along this lever a carriage moves 
freely, its weight having been previously deter- 
mined, and this moves the lever whenever its mo- 
mentum in relation to the axis, 0, attains a value equal 
to the momentum of the electro-dynamic force exer- 
cised between the bobbins in relation to the same axis. 
This carriage moves horizontally, changing its position 
on the lever, A B, by means of a wheel, M N, toothed 
on the inner edge of its rim and making one revolu- 
tion in four minutes, and an inner wheel, 0, bearing 
a number of teeth exactly equal to half that on the 
wheel, M N. Uuder these conditions we show kine- 
matically that the point, m, describes a straight 


IG. 1.—PRINCIPLE OF WorKING M. é 
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line, which is really the diameter, MN. This hori- 
zontal movement to and fro is transmitted to the 
carriage by the rod, T, which is fixed to it. The posi- 
tion of this carriage is so arranged that its course begins, 
starting from the extreme left, at the moment when its 
centre of gravity is exactly over the point, b. At this 
instant, the momentum of the weight is nil, and that 
of the electro-dynamic force of the bobbins prepon- 
derates. The carriage is drawn along from left to right 
rolling along the Jever, AB. On its upper surface is a 
little rack which turns the first wheel, F, of the inte- 
grating dial of the meter in the opposite direc- 
tion to the hands of a watch until the momentum 
of the weight in relation to the axis, b, exceeds that of 
the electro-dynamic force in relation to the same axis. 
The lever then moves at the same time as the carriage, 
the rack ceases to be in contact with the wheel, F, and 
its movement is stopped. We can understand that, 
during the movement, the wheel, F, has turned at an 
angle proportionate to the path described by the car- 
riage on the lever during the whole of the period 
that the electro-dynamic actidn exceeded the force 
exerted by the weight of the tray; 7¢, at an angle 
proportionate to the power expended by the cir- 
cuit at the moment when the movement of the lever, 
A B, is produced. The length of the path described by 
the tray is arranged so that its maximum displacement 
will counteract or even overpower the electro-dynamic 
action corresponding to the maximum power of which 
the machine is capable. 

In order to prevent the- hands of the meter from 
going back during the return movement of the carriage, 
when the rack would turn the wheel, F, in the opposite 
direction, the current passing through the movable 
bobbin of fine wire is cut off during the half period 
occupied by the return of the carriage to its original 
position. ~The momentum of the electro-dynamic 
action being nil, the lever, A, B, remains at rest 
on its knife edge, d, and keeps the rack away from 
the wheel, F, during the whole of the period occupied 
by the return of the carriage. The same thing occurs 
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periodically every four minutes ; we can easily see that 
the sum of the angles described by the wheel, F, repre- 
sents, by a quantity that is almost constant, the elec- 
trical energy supplied to the circuit during this period. 
This constant may easily be made to correspond with 
the unit, or one of its decimal multiples, by changing 


according to M. Marés’s instructions by M. Déjardin. 
The clockwork movement is kept up by the current 
itself, and the winding up is effected during the half 
period of two minutes during which the current is cut 
off in the fine wire bobbin. The winding up is per- 
formed by sending in each half revolution five succes- 


Fig. 2. 


Front view of the meter showing the wattmeter, the conical pendulum, the winding mechanism, and the mechanism for stopping the conical pendulum 
and the integrating dial, 
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Back view of the meter, showing the wattmeter, the lever, and the integrating carriage, the hypo-cycloidal movement of the carriage, 
jor stopping the conical pendulum, 


and the mechanism 
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the total weight of the carriage, which can be effected 
with the greatest facility by placing regulating weights, 
previously accurately determined, in the little bucket, 
g, suspended at the centre of gravity of the carriage. 
Figs. 2, 3,4 and 5 show different views of the meter, 
the principle of working of which we have just de- 
scribed, the mechanism having been constructed 


sive currents into the winding electro-magnet (figs. 2 
and 3), by means of five friction contacts suitably 
placed on the principal wheel. 


Each of these five currents winds the system up one 


tooth, and as during a complete period the spring un- 


winds to the extent of five teeth, it follows that the 


tension always remains to all intents the same, a condi- 
0 
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tion which is essentially favourable to the regularity 
of the clockwork movement, regulated in this case 
by a conical pendulum, with the object of avoiding 
all vibration and shaking, the conical pendulum main- 
taining, by its very principle of action, a movement 
that is always uniform. This conical pendulum also 
serves to bring the meter to a level when it is installed, 
and also when it is put in action. 


MiG. 


An electro-magnet that can be hooked on to the 
conical pendulum, and which is shown at the left of 
fig. 2, and at the right of fig. 3, enables the meter to be 
started at will after each stoppage. 

Without dwelling upon the numerous details of con- 
struction, which have been most carefully studied both 
by the inventor and the constructor, we will merely 
remark that M. Marés’s invention constitutes an abso- 
lute apparatus in which only those forces are intro- 
duced whose values are accurately known. As in the 
case of Mr. Walker’s meter, described in a preceding 
number, and those which we shall hereafter describe, 
we will refrain from expressing any opinion on the 
practical value, if any, of these instruments until the 
experiments to which they are all to be subjected at 
the Municipal Electrical Works of the Halles Centrales 
are concluded, 


THE COPENHAGEN CENTRAL STATION. 


[FROM A CORRESPONDENT. | 


THE Copenhagen central electric light station, concern- 
ing the tenders for which a serious misunderstanding 
arose a short time ago, is to be erected by Messrs. 
Siemens and Halske for the simultaneous supply of 
14,000 glow lamps. The Hlektrotechnische Zeitschrift 
states that the work of erection will be commenced 
early in the spring,.so that the station may be com- 
pleted and ready to start lighting by the beginning of 
next winter. A site has already been chosen in the 
Gothesgade, which is situated in the centre of the 
town, so that the most remote point of distribution 
will only be 1,300 yards distant. The method of dis- 
tribution will be the three wire system, which will be 
so arranged that the loss in E.M.F. between the station 
and the principal distributing points will be 28 volts, 
and from the latter to the lamps, 3 volts. The lamps 
will be of the 110-volt type, and the terminal pressure 
of the dynamos will therefore have to be 251 volts. 
The mains will consist of the well-known Siemens 
armoured cables. The generating station will contain 
seven tubular boilers of 235 square metres of heating 
surface, and three compound steam engines which will 
be coupled direct to six dynamos, each engine driving 
two machines. The total capacity of the dynamos, 
which will be of the internal pole type and connected 
two in series, will be 611 kilowatts. 

In order to avoid the running in the daytime of any 
dynamo or dynamos at less than full load, there is to 
be installed a battery of 272 Tudor accumulators having 
a discharge capacity of 250 ampéres. Future exten- 
sions in the output of the station will be effected by 
increasing the number of accumulators, and for this 
purpose a four-storeyed building will be erected ad- 
joining the station and capable of containing sufficient 


cells to supply 14,000 lamps. In case of a further 
enlargement being necessary, it is proposed to erect 
accumulator stations in the suburbs where the cells 
would be charged direct from dynamos of a higher ten- 
sion than those to be at first installed. 


A NEW ELECTRICAL APPARATUS FOR 
DETERMINING MELTING POINTS. 


THE apparatus shown in the accompanying sketch is 
due to the ingenuity of A. C. Christomanos, who gives 
an elaborate description of it in the Berichte der 
Deutschen Chemischen Gesellschaft. He claims that by 
means of ita more correct determination of the melting 
point of substances may be ensured. 

The essential features of this apparatus is as follows : 
The cylindrical vessel, A, which is 12 cm. in height and 
6 em. in diameter, is heated on a sand bath or in an air 
bath, and is provided with two apertures; a thermo- 
meter, C, and a platinum wire, f, pass through a cork 
fitting into one of the apertures, whilst the other, c, is 
conical and fluted, and serves for the reception of a 
drawn out test tube, B. The vessel, A, is filled with 
pure mercury to such a depth that the end, J, of the 
test tube is about 2 cm. below the surface, a 0, of the 
metal. 


The substance is introduced in a melted condition 
into the end, J, of the drawn out test tube, so that it 
forms a layer of from 0°5 to 15 em. in length, and when 
it has completely solidified again the test tube is placed 
in position, and the space, a c, immediately above the 
substance filled with mercury, into which dips the 
platinum wire, d 

On applying heat, the mercury in A is uniformly 
heated throughout its whole mass, so that the thermo- 
meter and the substance are always at the same tem- 
perature ; the moment the substance melts the two 
mercury columns come in contact, the circuit is com- 
pleted, the bell, D, rings, and the temperature is noted. 


Fire Caused by an Electric Wire.—The St. James’s 
Gazette had on Monday a sensational paragraph as to a 
fire caused by an electric light wire in the Grand Café, 
Boulevard des Capucines, Paris, on Saturday night. 
Shortly after 9 o’clock the lights went out, and a strong 
odour of burning India-rubber was perceptible. The 
woodwork in the cellar began to burn, and in a very 
short time flames appeared from the windows. Before 
the current was turned off and the fire extinguished 
considerable damage had been done. 
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TELE-PHOTOGRAPHY. 


By HENRY SUTTON. 


UNDER various names the problem of transmitting 
optical images by aid of the telegraph wire has at dif- 
ferent times had attention drawn to it. 

In putting forward something new in this direction, 
I will begin by inventing a new name, and propose 
calling the subject Telephany, and the electro-optic 
instrument the Telephane. 

The art of telephony is simple compared with that 
of telephany. In the former we deal with a consecu- 
tive series of waves of varying rate and length, and it 
is the consecutive character of sound waves that lends 
itself so admirably to electrical translation. 

In telephany we are met, at the outset, with a great 
preliminary difficulty, having to deal with a surface or 
plane in which the effect appealing to the brain must 
be observed in all the varying character at one and the 
same time. 

The problem stands thus : a means has to be devised 
whereby the varying effects on a plane surface are 
translated into consecutive series of electrical currents, 
and by means of the consecutive series of currents re- 
construct, so to speak, a copy of the original surface ; 
that is, we have to take an optical image, seen as a 
surface, translate it into a line of consecutive varying 
electrical currents, and by means of these produce an 
effect as a swrface, having the characteristics of the 
original image. 

We have here two images as surfaces having no time 
value, and a series of electrical currents having a time 
value, yet these opposing characteristics are to be pre- 
sented to the brain as a momentary impression. 

Before showing how this apparently impossible 
problem may be handled, I will explain a probable 
means for electrically transmitting a photograph. 

If we make what photo-mechanical operators call a 
screen negative of a portrait, using a coarse screen, and 
from this a photo-lithographic transfer, transfer it to 
zinc, and transmit the result by any of the several auto- 
graphic systems, we have the desired result. In fact, 
if we apply our knowledge of half-tone block making 
to telegraphy, we are at once in possession of a means 
of electrically transmitting the photographic semblance 
of any person. 

We may make a screen negative, and from that obtain 
a print on zinc or copper coated with sensitive albumen 
or bitumen, using the usual solvents, water or turpen- 
tine, as the case may be, with which to wash away the 
unexposed albumen or bitumen, then let the stylus of 
any autographic system traverse the developed image, 
the result at the receiving end is a facsimile portrait. 
I have used the expression screen negative, as it is an 
understood trade name; as a matter of fact, a screen 
positive would be necessary. We may go further, 
instead of receiving the facsimile on chemically-pre- 
pared paper, as in the Caselli autographic telegraph, we 
can make the receiving stylus perforate thin paper 
(with the electric spark) by means of a constantly- 
working induction coil, but only put into the receiving 
circuit by the transmitted current. Place this paper on 
a lithographic stone or zine plate, pass a roller charged 
with greasy ink over it, and we havea printing surface, 
the portrait being transmitted and reproduced for the 
printer, photo-electro-mechanically. 

But this is not telephany ; the latter must be under- 
stood as the means of transmitting images which may 
be in motion, as seen in a photographic camera, but not 
in colours, 

Having spent some years in studying the problem, I 
designed the following system five years ago, aS my 
Victorian scientific friends can testify. It may be of 
much assistance to workers in this direction. I think 
it offers a fair approximation to the solution of this 
very difficult problem ; at any rate, if in its present 
form it is not the actual solution, I feel sure it is in the 
direction indicated by my method, that the successful 
accomplishment of telephany will result, 
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Transmitter. 


L (figs. 1 and 5) is a photographic objective of the 
rapid type, producing an intensely illuminated aerial 
image at A A. 

D D (figs. 1, 2 and 5), light metal disc revolving ata 
fixed rate of not less than 650 revolutions per minute 
under the control of La Cour’s phonic wheel and fork 
apparatus as in the Delany multiplex system. 

G (figs. 1, 3 and 5), a glass or other insulating plate, 
to the front surface of which is held, by binding ter- 
minals, 8, 8, two triangular pieces of metal just 
separated from each other, E E. 

© (figs. 1, 3 and 5), a small piece of lamp-black, 
selenium or other substance, the resistance of which 
may be varied by heat or light. Lamp-black compressed 
is probably the most suitable. 

The disc, D D, has a series of small holes, 1, 2,-3, 4, 
5, 6, 7, 8, perforated in it, and gradually approaching 
its centre, as a spiral, these holes must be numerous, 
and yet only one at a time in the field of the image 
at A A, 

R L (figs. 1 and 5) is the most important part of the 
transmitter. This I term the regulating lens; it is a 
lens placed with its plane surface just to receive the 
aerial image from the objective L, its focal length being 
such as to bring all rays reaching it through the per- 
forated disc to a point or focus at ©, and therefore its 
function is to introduce them consecutively to the cir- 
cuit comprised in §,, E,, ©, E, S. 

Under the influence of this regulating lens the whole 
image, A A, is allowed to act in consecutive manner, | 
and therefore vary the resistance of © in accord with 
the lights and shades of the original. We thus solve 
tbe big problem of translating the plane image into a 
line of consecutively varying strength of current, and 
by bringing © under the influence of the whole image 
within one-tenth of a second, and during the same time 
reconstruct our image at the receiving station, persist- 
ance of vision will enable us to see the image as one 
impression. 


Receiver. 


8, (figs. 4 and 5), any artificial source of light, a beam 
of which is by means of lens, L, passed through a pair 
of Nicol prisms, P, A, this beam reaching lens M,, is 
magnified and received by the eye-piece, M, M, and 
viewed by the eye, E. It is absolutely requisite this 
beam be received by the eye through optical means. 
The presence of a translucent screen at X, X, would be 
fatal, owing to the delicate nature of the desired effect. 

D D (fig. 4), is a perforated disc, similar to and re- 
volving synchronously with the disc in transmitter. 

K K (figs. 4, 5 and 6), terminals inserted in glass and 
having a small space between, holding a drop of bi- 
sulphide of carbon, Ss. 

On rotating the Nicol, P, 45°, we reach the position of 
extinction. 

The terminals, K, K, being placed in the secondary 
circuit of the transmitter—that is, to line—the variable 
electrostatic strain produced in the drop of bisulphide 
of carbon under the action of induced currents received 
from transmitter, is to produce variable rotation of the 
polarised beam, and, therefore, variable quantities of 
light reach the eye, E. 

It is obvious the varying tints will be seen in similar 
position as in original image, owing to the synchronous 
movement of the discs, 

The receiver is, then, based on Dr. Kers’s discovery 
of the rotation of a plane polarised beam of light, 
through electric stress producing a strain in the 
medium. 

There seems to me no question that the electric im- 
pulses will do their work within one-tenth of a second, 
and the point is whether the stress at 0 O will be suffi- 
cient to produce an observable effect, and whether this 
may be increased by passing the light through a bisul- 
phide of carbon cell having a longer path of, say, ;thinch 
diameter, as shown at fig. 6, instead of through the 
drop of bisulphide ; so that, conceding the telephane is 
based on a rightly conceived principle, it becomes a 
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question whether the quantitative results of the phy- 
sical effects utilised in its design are sufficiently great. 

I think the transmitter may be considered as near 
the right thing as the present state of our knowledge 
will admit us to reach; there is an appearance of 
finality about it. 

With regard to the receiver it is a question of degree ; 
the actual quantity of light required to reach the eye 
may be very small when received optically ; in fact, so 
small as to have no power of illumination on a translu- 
cent screen ; but a quantity of light producing no visible 
effect on any media, when received by means of an 
eye-piece shows a bright disc. Owing to being away 
from references, I regret my inability at the moment to 
give the name of the inventor of the revolving disc ; 
with the exception of these discs the whole design is 
original, and was devised at Ballarat, Victoria. 


INDUSTRIALISM.* 


By W. B. ESSON. 


WaeEn the Old Students’ Association did me the honour to nominate 
meas President, I mildly suggested that by way of innovation 
this address might be dispensed with. The committee} received 
that proposal, however, with open derision. Individually and 
collectively it smiled while declaring that the suggestion had been 
made before, annually in fact, and just as often as a president 
had been nominated.. The committee remaining inexorable, the 
serious business of choosing a subject had to be considered, and I 
may confess that considerable difficulty was experienced in the 
selection. One does not want to talk asa specialist on such an 
occasion, as the address can then interest but afew. One wishes, 
if possible, to say something in which all the members will feel 
some interest, notwithstanding the diversity of the pursuits in 
which they may be severally engaged. And surely there is in 
their occupations plenty of variety. The Old Students’ Associa- 
tion includes among its members men occupying positions 
in every department of applied science. In the numerous 
branches of civil and mechanical engineering, in departments 
devoted to the several applications of electricity, and in most of 
the great chemical industries we find the Old Students’ Associa- 
tion represented. And this, I believe, is common to most of the 
representatives, that each in his particular sphere strives with 
might and main to achieve success. 

But whatever branch of industry we may be engaged in, at 
some time or other we have attended the classes for technical 
instruction, conducted under the auspices of the City and Guilds 
of London Institute. It may have been for a long or short period 
at the Central Institution, at the Finsbury Technical College, or 
in a subterranean chamber in Cowper Street before either of those 
places was built. Anyhow, the scattered members of this associa- 
tion, with their many diverse interests, are united by the bond of 
that old studentship and the memories which cling around it. 
True, we can boast of no ancient pile or venerable quadrangle 
echoing the voices of the past, but if we are without the historical 
associations and traditions of an ancient university, we are at least 
free from its “dead languages and its undying prejudices.” We 
are distinctly with the moderns. We went in for a liberal educa- 
tion, and for such preparation as was rightly or wrongly conceived 
to best fit us for rising to a place from the ranks of modern in- 
dustry. Our object was to win, if possible, in the {industrial 
struggle—in short, to make a living. 

And here, I think, we touch common ground. We are all 
engaged in fighting, with more or less success, the battle of life. 
We are all performing some function in the world of industry. 
We are all trying to make a living. In endeavouring to find a 
suitable subject for my address these reflections occurred to me, 
and it then struck me that I might occupy your attention for a 
short time with the all-important subject of Industrialism, a topic 
of vast interest to all classes of the community, since it involves 
problems the solution of which is becoming pre-eminently the 
question of the present as it will be that of the future. 

Industrialism is a growth, and the present highly specialised 
methods of production have been evolved gradually from the ruder 
processes of the past. In savage communities there was no variety 
of individual occupation. By turn a warrior, a hunter, a fisher- 
man, a tool maker or builder, each lived independently of his 
neighbour, concerted action only being taken for the purpose of 
defence. But in time, individuals showed special aptitudes for 
particular kinds of work. Some displayed special abilities in 
making weapons, while others, more intrepid and courageous, 
showed a more decided inclination to use them. In a sort of 
understanding that the men who made the weapons would be fur- 
nished with food by the hunters who used them, we can easily 
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tion of the City and Guilds of London Institute at Finsbury 
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understand a erude division of labour to have had its origin. From 
a remote savagery through the ages which elapsed before men 
began to learn much of the arts of civilisation, the principle of the 
division of labour continued to develop the skill afterwards 
directed towards the arts of civilisation, being first engendered 
and fostered by the arts of war. ‘If we go back tothe Stone Age,” 
says Mr. Herbert Spencer, “ we see that the implements of the 
chase and the implements of war are those showing most labour 
and dexterity. If we take still-existing human races which were 
without metals when we found them, we see in their skilfully- 
wrought stone clubs, as well as in their large war canoes, that the 
need of defence and attack were the chief stimuli to the cultiva- 
tion of arts afterwards available for productive purposes. Passing 
over intermediate stages we may note in comparatively recent 
stages the same relation. Observe a coat of mail or one of the 
more highly finished suits of armour—compare it with articles of 
iron and steel of the same date ; and there is evidence that these 
desires to kill enemies and escape being killed more extreme than 
any other, have had great effects on those arts of working in metal 
to which most other arts owe their progress. Indeed, it may be 
questioned whether in the absence of that exercise of manipula- 
tive faculty which the making of weapons originally gave, there 
would ever have been produced the tools required for developed 
industry.”* But in addition to fostering industrial art, war 
slowly brought about the conditions which made an industrial 
state of society possible. It was by force of arms that small 
nomadic hordes were welded into large tribes, that tribes were 
welded into small nations, and that small nations were welded 
into large nations. Only by the social aggregation arising from war- 
fare were produced the conditions under which the division of 
labour could be developed to any considerable extent. 

Contemporaneously with the development of industry grew the 
distinction which gradually became more emphasised between the 
regulating and the regulated classes. In primitive tribes the 
chiefs worked like other members with their own hands, and were 
only distinguished from them by more than usual valour exhibited 
in attack or defence. All fought when the need arose, and the 
separation of the chief from the rest of the tribe, his ceasing to 
work with his own hands, his gathering around him warriors dis- 
tinguished by their valour, his dividing amongst them the lands 
of conquered races, the rise of feudalism, its ultimate decay and 
the advent of wage-paid labour were amongst changes which the 
slow roll of centuries gradually brought about. 

Coming to the Middle Ages, we find the arts of civilisation con- 
siderably advanced ; towns growing and Industrialism advancing 
as militancy decreased. The oppression of feudal lords pressed 
hardly, however, on the growing industries, and labour was bur- 
dened with heavy taxes to maintain large numbers of military 
retainers in a state of idleness and comparative luxury. ‘“ The 
old freemen formed their Frith-Gilds against the tyranny of 
medieval magnates,”’+ and to defend themselves against the ex- 
tortionate demands of lawless barons who were continually waging 
war against each other and levying the cost of their ‘‘ expeditions ” 
on the struggling industries. The history of those old-world 
combinations is extremely interesting reading, but here we have 
no time to do more than mention their existence; we are only 
skimming over their history in order that we may more com- 
pletely realise that the present is unquestionably born of the 
past. 

“So long as the towns were struggling against adversity, all 
the citizens worked together with public spirit and enterprise to 
secure their common welfare, but when a town had fully achieved 
its freedom and began to prosper, the oldest families of traders 
began to insist on their own privileges as the only proper full 
citizens and as members of the Town Gild.”{ While it was neces- 
sary they welcomed the combination of the craftsman against 
their common enemies, but as the need for such combination 
diminished, the aggressiveness they manifested against their infe- 
riors increased. To resist the pretensions of the old burghers, 
those who worked at different trades accordingly formed them- 
selves into craft-gilds, and for many generations the struggle 
between the two classes was carried on. But at length the victory 
was gained by the younger and more vigorous combinations of 
handicraftsmen. “In one town after another the craft gilds, 
leagueing together, overthrew the town gilds, and obtained 
mastery of the town,”§ governing it afterwards in their place for 
many generations. 

In early times comparatively little capital was required for pro- 
duction. Industry was carried on by hand labour, and there was 
no expensive machinery to purchase and keep in repair. Then, 
the advantage of gathering many workers under one roof had no 
existence, and employer and employed were practically on the 
same level. Each craftsman worked with his own hands and in 
the same room with his workman, being aided by two or three 
hired journeymen and an apprentice, who became in course of time 
a craftsman himself. The relation of master and servant was, in 
those days, almost patriarchal in its character. The man was 
brought into close contact with his employer daily and hourly, 
and the identity of interests was recognised by both, for the class 
war between capital and labour had not as yet commenced. Again, 
good work was done in these old days. The gilds took care that 
only capable craftsmen should be permitted to join their associa- 


* Herbert Spencer, “ The Study of Sociology,” page 194. 
+ Brentano’s “ Introduction to English Gilds,” page 195. 
{ Marshall’s “ Economies of Industry,” page 46. 

§ Ibid, page 46. 
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tion, and the standard of work was well kept up. They were 
charitably inclined, and insured the worker and his family against 
want in case misfortune overtook them. While their influence 
lasted, the gilds were in many ways useful, but they had their 
day, and a time came when the attempts to regulate trade, and 
the various restrictions they imposed on industry, became harm- 
ful. Then came a reaction, and the gilds had to go, as have all 
institutions which lack the power to adapt themselves to a changed 
condition of existence. They lost their influence ; advancing in- 
dustry would not be restrained in the old grooves, and the gilds 
refusing to yield, it forthwith burst the barriers they had set up, 
and moved on in spite of them. 

I have said that in early times there was little difference 
socially between the craftsman and his journeyman. But time 
brought a change in this respect. The craftsmen prospered, and 
their savings accumulated ; capital began to grow, and the gulf 
between master and man, which was at first an almost impercep- 
tible fissure, gradually widened. The former had grown rich, and 
had ceased to work with his own hands, or associate with his work- 
men. As his wealth grew, he employed more labourers, whom he 
treated in much the same way as he himself had been treated by 
the old burghers in former times; and in combining to protect 
themselves against the aggression of the rising capitalists, the 
workmen followed the example set by the craft gilds when they 
resisted the claims of the frith gilds. So we see that 
there is manifested the same kind of tendency all through 
the history of industry. Nor is the reason far to seek. 
While tribes were engaged in constant strife, Industrialism was 
born {and nursed in the lap of warfare. The arts were culti- 
vated chiefly as a means of defence against the inroads of enemies 
or of conquering neighbouring tribes. Men were barbarians, and 
their adaptation to the restraints imposed by their living in the 
society of others had scarcely begun. Through centuries of war- 
fare, of violence and bloodshed, Industrialism slowly struggled, 
civilisation progressing painfully and only as fast as savage 
hordes settled down to peaceful occupations. But though warfare 
nursed Industrialism, consolidated scattered tribes, and by its dis- 
cipline converted a savage incapable of continuous application into 
the man who, as a citizen, works from morn till eve, it left, alas! 
its bitter traits behiad. In early times every member of the 
tribe was a fighter, and only slowly was the separation at first 
partial, between soldiers and citizens accomplished. The latter 
were liable to be called upon for military service, for a long period, 
‘and when the separation was complete it was a soldier who had 
become a citizen. A soldier, inasmuch as he or his ancestors had 
been trained in cruelty, disciplined in butchery, had been schooled 
‘in treachery, and had revelled in bloodshed. And with this in- 
heritance from the past, bearing in mind how slowly human nature 
changes, and how very gradual has been the process of adaptation 
to the social condition so far, is it any wonder that citizens should 
have manifested, though in a less degree, the aggression and the 
cruelty, and the persecution of former ages? Is it matter for 
surprise that Industrialism should have displayed to a large 
eae tt the character of the militancy from which it was deve- 

oped ? 

But we come now to the end of the seventeenth or beginning of 
the eighteenth century, when began that new era of steam, by 
which the world has been revolutionised. It was for pumping the 
water out of mines that Thomas Savery, in 1698, took out his 
patent for an engine to raise water by fire. I need not describe 
this engine, which to most of you is probably well known. Asa 
pumping engine it was of course very inefficient, its duty being 
something less than one-tenth that of a modernone. But there is 
one thing I would mention here as illustrating the opposition at 
‘that time to the introduction of any appliance which appeared 
to dispense with hand labour or render a less number of workmen 
necessary. In a letter addressed to the ‘“ Gentlemen Adventurers 
in the Mines of England,” Savery apologises, in a measure, for his 
invention, saying, “As for pump making, that part of the trade 
will be much improved by my engine, for I must use board and 
timber for pipes, and have considerable employment for pump 
makers and carpenters for timber used about my engine. For my 
design is not in the least to prejudice the artificers, or, indeed, any 
‘other sort of people by this invention, which, on the contrary, is 
intended for the benefit and advantage of mankind in general.” 
This language from an inventor implies the state of feeling at the 
time with relation to labour-saving devices. In 1712, an improved 
“pumping engine was erected at Wolverhampton, by Newcomen 
and Cawley, who gave us the beam to be found in the modern 
type. Following Newcomen, we had Smeaton and others, who 
made great improvements, but it was left for the genius of 
Watt to make, from 1769 to 1782, those radical changes which have 
stamped the great inventor for all time as the father of the modern 
steam engine. At first, his engine, like previous ones, was used 
only for mining purposes; but soon he invented his methods of 
converting the reciprocating motion of the beam into the rotatory 
motion required for working machinery. For the pump rods were 
substituted the connecting rod, with its sun and planet wheels ; 
the steam engine was thus rendered applicable to any purpose of 
industry, and became the greatest power for good—some would 
say for evil—the world has ever seen. 

In the middle of the eighteenth century, the industries of the 
country were carried on, to a large extent, in the homes of the 
operatives. In the first stage of cotton manufacture, for example, 
the weavers, dispersed in cottages throughout the country, wove 
their webs from yarn spun by their wives and children on the 
common hand-wheel or distaff. At the same time, the weaver 
cultivated a small patch of ground, and, to us living midst 


the moil and toil of this nineteenth century, the picture of 
domestic industry and family life, thus presented, is very pleasant 
to dwell upon. Honest John Ruskin, whose heart in matters 
of political economy is very much better than his logic, may not 
be quite alone in lamenting the gradual extermination of those 
rural workers. Rut lamentations are worse than useless. The 
system of those days represented but a phase in the history of 
industrial development, it disappeared to give place to another, it 
was but transient as is indeed the system of our own times. 
Distance is apt to lend here, as elsewhere, enchantment to the 
view, and it is not unlikely that the workers’ lot in those days was, 
taking all things into consideration, harder than it isnow. In 
1767 the spinning jenny was invented by Hargraves, and a few 
years later, Arkwright constructed spinning frames in which were 
utilised Wyatt’s, Paul’s and High’s inventions for spinning by 
rollers, To work these new machines water-power was employed, 
and from this period dates the rise of textile factories. “ For 
several years,” says Mr. Redgrave in his report for 1875, “ the 
textile industry was carried on in the rural districts only..... 
Water on the hillsides was irregular in its flow; work was there- 
fore irregular; when the stream was full, work was brisk (we 
should have called it excessive); when it was dry the factory 
hands were employed on the lands in haymaking, or other like 
occupations. Thus the operatives were both farm labourers as 
well as factory workers ; and as manufacturing was not the com- 
plicated affair that it is now, they were free from many evils which 
afterwards arose from the introduction of steam and the immense 
energy and enterprise of our manufacturers.” The application of 
steam to the working of machinery created the factory system 
proper. Inventors had not been idle, and numerous improvements 
had been effected in several directions. Cartwright had invented 
his power loom in 1784, and in 1785 Boulton and Watt erected 
in a factory at Papplewick the first steam engine applied as the 
moving power fcr spinning machinery. Progress was now rapid, 
and in every department of industry invention was producing 
new improvements. The rising seats of industry had _ been 
connected with each other and with the sea by canals. 
Large steam factories were erected, and tempted by higher 
wages and the promise of constant employment, armies of 
workmen came to fill them from the rural districts. Capital 
now became a huge power in industry, and very soon occurred 
the opening skirmishes of the labour war which has continued 
ever since. 

If we are to believe the writers of this period the miseries 
following upon the introduction of the factory system were very 
great. In many-cases the capitalists made a bad use of their 
power. “They crowded their factories with apprentices, many of 
whom they took from the parish with a premium of £5 each. The 
factories were so unhealthy, and the children worked so hard and 
for such long hours, as to be seriously injured physically and 
morally.”* In the report already referred to, Mr. Redgrave calls 
attention to the bringing together,’without previously providing 
adequate and proper means for accommodation, hundreds of 
families to fill the mills. ‘‘ Then followed immediately the prone- 
ness to run the costly machinery, regardless of the waste of human 
life, health, and happiness for any number of hours that seemed 
good to the capitalist. The factory population appeared in time 
to have become a distinct race that was known ata glance, so 
defined were the effects of overwork and unhealthy dwellings upon 
the physical appearance and condition of the people.’ Nor did 
the moral condition of the workers improve. Improvident and 
intemperate they appeared to go from bad to worse. Due to higher 
wages and the correspondingly easier conditions of existence, 
population increased rapidly. While, in fine, an increase of 
wealth took place in the capitalist part of the community, increase 
of numbers took place in the operative part. While gold was 
coined for the master, children were multiplied for his mills. 

At a very early period the State had attempted the regulation 
of industry. In the time of Edward III. there was enacted a 
Statute of Labourers which attempted to fix;the amount of remu- 
neration each labourer should receive. It was intended to keep 
wages down, but notwithstanding from 1388 to 1444 they rose from 
50 to 100 per cent. Inthe time of Henry VII. there was a law 
which directed people at what fairs to sell their goods. In the 
time of Henry VIII. it was made penal to sell any pins but such 
as are “double headed and have their head soldered fast to the 
shank and well smoothed, the shank well shaven, the point well and 
round-filed and smoothed.” During the reign of Edward VI. 
a statute prescribed that a person making a usurious bargain 
should be fined £100. In the time of Mary and Elizabeth, laws 
were made limiting the number of looms each master weaver 
might have, and stating how many more apprentices than 
journeymen he might employ. In the reign of James I. a very 
wise Legislature prescribed the quantity of ale which should be 
sold for a penny.+ Laws fixing the rate of interest and the wages 
of labour, prescribing the price of food and the{shape of wearing 
apparel, specifying the goods to be made and the method of their 
manufacture were multiplied. In fact, there was in those days 
scarcely any limit to the duty undertaken by the State. Nor is 
this surprising when viewed in the true light of history. The 
citizens had inherited an unlimited belief in the power of Govern- 


-ment. Primitive tribes could only be successful in war as their 


soldiers obeyed without question the orders of their chiefs. Those 
tribes in which the subordination was greatest would accordingly 
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survive, while those in which it was less would in time be weeded 
out. It was the one necessity of the militant type of society that 
subordination to the chief should be complete, and faith in him 
entire. But the general in battle was also ruler during the inter- 
vening periods of peace, and to him the people looked to adjust 
their industrial quarrels, as well as to lead their soldiers to suc- 
cessful battle. Again, “success in war must largely depend on 
that conformity to the ruler’s will which brings men and money 
when wanted, and adjusts all conduct to his needs.’’* Accord- 
ingly laws were made just as if industry, like armies, could be 
governed by force. The discipline of warfare had produced men 
whose nature it was to submit to control from rulers, and as In- 
dustrialism grew gradually out of the old militancy, men’s 
natures changed but slowly in adaptation to the conditions of the 
newer regime. Somewhere between savagery and civilisation, 
partly industrial, partly military, society still believes the ruler 
all powerful. Every day the Government is petitioned to under- 
take some new work which it is assumed would be impossible 
of accomplishment by the community without its aid. Government 
may change its form,but the belief in its omnipotent character 
remains. Savage chiefs may be displaced by emperors 
and kings. Kings may delegate their functions to Parliaments. 
Parliaments may in time give place to Republican assemblies. 
But all through history the tradition of unlimited power clings to 
the rulers, nor will it disappear until man is completely adapted 
to the social state, and the last sign of militancy shall have dis- 
appeared. 

I have said that workers became demoralised under the factory 
system, and appeared to go from bad to worse. Accordingly, the 
Legislature undertook to set things straight. In 1802 was passed 
the first factory Act proper, which directed that “ the rooms should 
be washed well with lime and water twice a year ; that apprentices 
should be clothed with two suits yearly, and should be instructed 
in reading, writing, and arithmetic the first four years; that the 
hours of work should not be more than 12 per day, exclusive of 
meals, and that work might be carried on by night in mills with 
1,500 spindles.” The rapid development of the steam engine 
changed the conditions of labour in a short time to such an extent 
that the Act was no longer applicable, and so, in 1819 and 1825, 
we have further Acts restricting the hours of labour and the work 
of children. It may be mentioned that in the textile industries 
the apprenticeship system had by this time disappeared, as the 
skill requisite for handling the improved machinery could be 
attained in a very short time. These Acts were followed in 1831 
and 1833 by further Acts relating to textile industries, but in 1834 
the Legislature extended its scope, and passed laws influencing 
other classes of operatives. Accordingly, we had soon Acts of all 
kinds for the regulation of mines and collieries, print works, 
bleaching and dye works, bakehouses, copper and iron works, 
machine shops, fish curing and fruit preserving. In fact, there 
are so many Acts, that no one knows very well where we stand, 
and a Factory Enquiry Commission has had to acknowledge that 
this branch of our laws has become very unwieldy, and wants 
unification.t That these several enactments made the life of the 
workers somewhat easier for a time may be true. But that they 
have produced any true and lasting good, except in so far as they 
have removed hindrances to the natural growth of Industrialism, 
the student of sociology is at liberty to doubt. And there 
seemed to be some such doubt in the minds of the workmen 
themselves, for trades unions, formed at first to petition 
Parliament to pass measures in their behalf soon found that the 
aid they required was not forthcoming, and that they would have 
to “rely as the gilds before them had relied, upon their own 
energies. They no longer approached the Government with the 
purpose of inducing it to interfere in their behalf; but they peti- 
tioned and agitated for the cessation of Government interference 
against them.” + The conduct of the trades unions in the early 
part of the century was reprehensible in the extreme, and the 
opposition they manifested towards the introduction of machinery 
is a matter of history. It may indeed be doubted if working men 
have yet been intellectually convinced of the benefit of machinery, 
Anyway they had not been convinced in those days, and labour 
disputes were oftentimes accompanied by riots and bloodshed. By 
numerous Acts it had been made a crime punishable by fine and 
imprisonment to refuse to work for the purpose of obtaining 
higher wages, and “men who know they are criminals by the 
mere object they have in view, care little for the additional 
criminality involved in the means they adopt.” However, trades 
unions have become more sensible, and one by one the combina- 
tion laws have been repealed. The Legislature now recognises the 
combination of workmen for the purpose of bettering their condi- 
tion as perfectly legal, provided that in carrying out their ends 
nothing is done by the combination which would be declared 
against law if done by an individual. The trades unions of to-day 
are In many ways analogous to the craft gilds of the past. They 
have for their objects, says Mr. Howell—(1) “ to procure for their 
members the best return for their labour in the shape of higher 
wages, shorter hours of labour, and the enforcement of certain re- 
strictions as to the condition of employment which could not be 
accomplished except by means of combination ; (2) to provide 
mutual assurance for the members by means of pecuniary assist- 
ance in the case of sickness, accident, death, out of work, superan- 


* Herbert Spencer, “ The Man v. The State,” p. 109. 

+ G. Phillips Bevan, “The Industrial Classes and Industrial 
Statistics.” Textiles and Clothing, page 221, 

¢ Marshall’s “ Economies of Industry,” page 189. 


nuation when disabled by old age, loss of tools by fire, and emigta- 
tion.* These are principles with which no fault can be found, but, 
that they are often very superior to the conduct they are supposed 
to guide is a matter of everyday observation. 

Well, gentlemen, these remarks bring me to modern times. 
Time has allowed me to notice only a few of the more important 
factors in the evolution of Industrialism. The growth of railways, 
the development of steam navigation, improvements in agricul- 
ture, electric telegraphs and submarine telegraphy, have each 
made enormous contributions to our industrial progress. But 
these by no means exhaust the list. It has been said that we of 
the nineteenth century are intellectually the heirs of all the ages, 
and not less true is it that present day Industrialism inherits a 
huge legacy from byegone centuries, has grown up by infinitesimal 
contributions of far away ages, as well as by the larger contribu- 
tions of recent times. My history has been of a somewhat sketchy 
character, and the more so, perhaps, as here and there the narra- 
tive has been broken in the endeavour to emphasise the method 
of science in history. To thinking men, history is no longer a 
record of this or that sovereign’s deeds, a chronicle of court in- 
trigue or gossip of princely trappings. But it is the story of a 
nation’s progress. It tells how institutions arise, flourish, and 
in time decay as new ones take their place. It shows how each 
successive stage of development arises from the one immediately 
preceding and gives birth to the one immediately following it. It 
recognises that the evolution of society proceeds in accordance 
with law, and that causation, though partially concealed by the 
extraordinary complexity of the phenomena to which it relates, 
must have here, as in all development, universal dominion. And 
so, as I have said previously, Industrialism is a growth, and the 
present methods of production have been evolved from the pro- 
cesses of the past. We have now huge factories employing thousands 
of workmen, and filled with self-acting machinery in which the 
division of labour is carried to the utmost limit. Whereas, in times 
past, it was necessary to spend years in serving an apprenticeship 
and learning several branches of a trade, in a great many in- 
stances the old apprenticeship system has been done away with, 
the whole of a lad’s attention when he enters the factory being 
engaged in watching the one operation performed by an auto- 
matic machine. In all branches of the finished metal trades we 
are struck by the clever combinations of mechanism employed 
in the performance of the several operations, and as we watch 
machines rapidly doing their work with unerring precision, and 
requiring almost no attention, we may well wonder whether 
economy in production can go much further, whether adjustment 
of acts to ends can be rendered by mechanism more perfect. In 
the engineering trades similar division of labour is found and 
similar specialisation is apparent, though probably to a less 
extent. When I was an apprentice the old-fashioned millwright 
was not extinct. He was a man who could “put his hand to any- 
thing,” as the saying is. He had served seven years’ apprentice- 
ship and could make his own patterns, forge whatever he needed, 
do turning and filing, and, on a pinch, might attempt brass- 
founding with metal melted over asmith’s fire. He was a veri- 
table Jack of all Trades, but he is no more. Modern industry 
does not require him and draws the line very distinctly between 
the several branches of the engineering trades. We have smiths 
who work forging machines and hydraulic press tools. We have 
turners, planers, slotters, shapers, drillers, millers and special tool 
men, each of whom has under his charge an expensive self-acting 
machine tool which it is his duty to look after and which it, should 
be his aim to thoroughly understand. As Mr. Nasmyth says, “ All 
that the mechanic has to do, and which any lad is able to do, is not 
to labour but to watch the beautiful functions of the machine.”’+ 
In the shipbuilding trades the tendency towards specialisation 
is not less marked. In short, in every branch ‘of in- 
dustry the aim is twofold; first, to do as much as possible 
by machinery because hand labour is expensive; secondly, to 
restrict the function of the workman to performing one operation 
or to looking after one machine, because his whole thought being 
then concentrated on one thing, he soon acquires in his work 
special dexterity. The effect of the division of labour on the work- 
man, when carried to excess, need not be here considered. On 
that point opinion is divided, some believing that constant employ- 
ment, without variety, deadens a man’s mental activity and 
resource, while others equally capable of judging hold that con- 
centration on one operation sharpens a man’s intelligence so far as 
concerns the sphere of his work, and gives him more opportunity 
for thought on subjects unconnected with his employment. How- 
ever that may be, the division of labour is a great fact in modern 
industry, and as a means to economical production, there can be 
no question about its efficacy. The tendency is to carry it farther 
and farther, as concerns, by getting larger, are enabled to take the 
fullest advantage of the benefit it confers. It is the condition of 
production which Industrialism has by its natural development 
brought about: 

But along with improved methods of production there 
has grown up within the century that vast distributive 
system which is represented by a railway capital of nearly one 
thousand millions sterling, and the direct employment of nearly 
half a million workmen. When we remember that these have to 
be fed, and clothed and housed; when we recollect that a large 


* « The Conflicts of Capital and Labour,’ by George Howell, 
chap. III., section 45. 

+ Tenth Report of the Trades Union Commissioners, 1868, 
page 66. ; 
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number of workmen must be employed in providing the iron and 
steel required in the manufacture of rolling stock, and that 
materials and labour must be constantly forthcoming for the con- 
struction of lines in progress; when we perceive that this distri- 
butive system, rendered necessary by increased production, has in 
its turn stimulated production to an incalculable extent, we begin 
to realise, though but faintly, how far-reaching in its influence on 
industry railway progress has been. Then we have—as consti- 
tuting a farther means of distribution—docks, in the construction 
of which millions have been expended, and a huge mercantile 
navy which, by the direct and indirect employment of armies of 
workmen, enable us to effect an advantageous exchange of our 
goods for those of other nations. Ships have to be built, and 
workmen have to be supplied with the means of life in return for 
their labour. The raw materials must be furnished, and the 
necessary iron and steel produced by another host of labourers. Nor 
is this all, for outside the artisan classes indirectly depending on 
distribution for a livelihood, are thousands employed in mercantile 
houses, shipping agencies, and brokers’ offices, all occupied in 
effecting the distribution of commodities, not to speak of the 
hundreds of thousands engaged in wholesale warehouses and retail 
shops. Meditating on these things, I say we begin to comprehend 
now vast, how complex, how inter-dependent in all its ramifica- 
tions Industrialism has become. 
(To be continued.) 


A NEW ASBESTOS-FACED VALVE. 


WE venture to think the valve we illustrate will meet 
a long-felt want by supplying a flexible seating which 
can be renewed, if necessary, in a few minutes, by an 
ordinary workman at a cost of a few pence, and for 
which no special tools are required. 

The lettered section and description we give will, 
we hope, enable its advantages to be clearly defined. 


A represents the form of seat adopted in this valve 
which, in addition to the ordinary angled seat, has a 
round edge to prevent damage to the packing ring, B, 
when the latter is brought into contact with it. 

D is a loose valve, actuated in the ordinary manner 
by a screwed spindle working in gland of the valve top, 
which, when first set down, brings the packing ring, B, 


on to the seat, A, and for ordinary pressures a perfectly 
tight and elastic joint is thus made, but, by setting the 
loose valve, D, hard down, the sliding cone, C, comes 
into contact with the angle of the seat, A, and being 
free on the guide stud, E, is forced into the chamber of 
the loose valve, D, and by compressing the packing 
ring, B, prevents it becoming damaged. 

While the packing ring, B, is thoroughly protected by 
the lower projection of the loose valve, D, there is little ° 
tendency for B to become damaged by the passage of 
steam or water through the valve, but should it even 
become entirely washed out, a tight metal to metal 
seating is the result by A, Cand D being brought closely 
together. 

It is claimed that the valve through its elastic seating” 
is not affected either by grit, dirt, expansion, contrac- 
tion or uneven seating which makes it alike suitable for 
the highest or lowest pressures of steam, hydraulic, or 
general water valves by the insertion of packing rings 
made of the most suitable material to meet the various 
UseS. 

A l}inch valve, made under this patent, is said 
to have been under test for three months at a steam 
pressure of 100lbs. per square inch and found 
to hold perfectly tight, after which it was put under 
hydraulic test, and by being lightly screwed down held 
a pressure of 2,240 lbs. per square inch. 

The packing ring used for these trials was made up 
specially in asbestos, and is still in perfect order, and 
we are assured it has not been removed at any time 
during or since the above trials. 


THE CITY AND SOUTH LONDON RAILWAY. 


THIS railway is a subway about 3} miles in length, 
passing from a point in King William Street, City, 
under the Thames, and on to Stockwell, and con- 
structed on a novel method, designed by Mr. 
Greathead, M.I.C.E., in the form of two circular 
iron tunnels 10 feet in diameter, driven throughout 
the London clay, about 60 feet below the surface, and 
at a cost of about £220,000 per mile. 

The two tunnels, after having passed under the 
bed of the Thames, have been executed by the 
compressed air system, in the face of a subterra- 
nean difficulty which could hardly be exceeded— 
namely, a powerful underground river percolating ~ 
through a gravel bed of large flints and coarse pebbles. 
This water-flow was kept back for weeks upon weeks 
by the sheer force of volumes of compressed air, whilst 
concrete and cement-grout were poured in front of the 
tunnel shield, and an artificial rock extemporised, in 
which the segments of the iron tunnel tube could be 
bolted together. For these and other engineering 
operations involved the just merit due to the resident 
engineer, Mr. Mott, should not be withheld. 1t is well 
further to note that the tunnels have been driven with 
exceeding accuracy and unrivalled speed. They were 
made in 400 yards lengths, 200 yards being driven from 
each face, and meeting like lengths driven from other 
faces. The extreme divergence of the junctions 
amounted in one instance only to seven-eighths of an 
inch, the others not exceeding a quarter of an inch, 
although the datum levels had to be transferred from 
the bottom of the shafts, which now contain the lifts, 
to the centres of the lines of tunnel, as the shafts were 
all on one side or the other of the line of railway. The 
rate of excavation was often as much as 16 feet per day, 
the average of the working days being 13 feet 6 inches 
advance of heading. All the anxieties of the engineer- 
ing work are over, the rails of the road are laid, the 
platforms erected, and the neatly constructed under- 
ground stations, with their walls lined with white 
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glazed tiles, are ready for the passengers, and have a 
cleaner and brighter aspect than any of the other un- 
derground stations in London. Moreover, they will 
not be sullied with smoke and dirt from steam loco- 
motives. 

The scheme to work this railway by electricity to 
avoid the use of steam and its noxious results, or the 
use of rope traction with slow speed and other dis- 
advantages, was submitted to the City and South 
London Railway Company by Messrs. Mather and 
Platt, engineers, Manchester. The company accepted 
the idea, which is entirely original in its main 
features, though based upon the experience obtained by 
Dr. Edward Hopkinson, a partner of the above firm, in 
the construction of the Bessbrook and Newry narrow- 
gauge electrical railway in Ireland, fully described in 
previous issues of the REVIEW. The contract for 
the carrying out of the whole scheme, designed by 
Messrs. Mather and Platt, was committed to that 
firm, who employed Messrs. John Fowler & Co., of 
Leeds, to supply the boilers and engines to work the 
dynamos for generating the current of electricity ; also 
Messrs. Beyer, Peacock and Co. to construct the frame- 
work of their electrical locomotives. The whole elec- 
trical plant has been carried out under the special 
superintendence of Dr. Edward Hopkinson, F.R.S., 
who has acted throughout as consulting engineer, with 
Mr. G. A. Grindle as resident engineer. 

A number of small tramways, both on the continent 
and in the United Kingdom, have been worked elec- 
trically, and in the United States many of the street 
tramways are worked in this way, but it has not hitherto 
been applied on any large scale to the working of a rail- 
way of the usual gauge for passengers. 

The following are the particulars of the plan of 


Messrs. Mather and Platt, and details of various parts of 


the work :— 

The whole of the machinery for generating the elec- 
trical current is situated at Stockwell, the suburban ter- 
minus of the line. At this point a complete plant has been 
erected for the generation of; the electrical current. 
There are three largs generator dynamos of the Edison- 
Hopkinson type, each worked independently by a 
vertical compound engine, designed and constructed by 
Messrs. John Fowler & Co. ; 

The engines work at a steam pressure of 140 Ibs. per 

square inch, and have been built of exceptionally 
massive proportions. They run at 100 revolutions per 
minute, giving a piston speed of 450 feet per minute. 
They are fitted with automatic expansion gear of im- 
proved type on both the high and low pressure 
cylinders, and are controlled by a powerful governor, 
which is driven direct from the crank-shaft by 
cotton ropes, the automatic gear being so arranged 
as to cut off the steam if necessary in both cylinders 
from dead cut-off to three-quarters of stroke. The 
engines will indicate up to 375 horse-power each. 
The cylinders are steam-jacketted, the high-pressure 
is 17 inches diameter, and the low-pressure 27 
inches. The pistons are fitted with Mather and 
Platt’s rings and springs; the valves are specially 
fitted with multiple ports, which reduces their move- 
ment considerably, and still gives a very prompt 
action. As the parts are as close as possible to the 
end of each cylinder, the loss of pressure by wire 
drawing is very small. The flywheels are 14 feet dia- 
meter and 28 inches broad, and drive the dynamos 
direct by means of leather chain-belts 26 inches wide. 
_ The engines are supplied with steam from six Lan- 
cashire boilers, 7 feet diameter by 23 feet long, which 
are fitted with Vicar’s mechanical stokers. Two large 
feed water heaters are also supplied, with brass tubes of 
ample surface, for receiving the whole of the exhaust 
steam from the engine without back pressure. 

The generator dynamos are of the Edison-Hopkinson 
patent type, with bar armatures, fitted with all the 
latest patented improvements of Messrs. Mather and 
Platt. The weight of the armature alone is about 2 
tons, and the weight of the entire machine something 
over 17 tons. Each machine is capable of generating 
450 volts and 450 ampéres. The commutators are of 


ybit of tannel is remarkable. 
* radius of 250 feet and a severe vertical radius, it is 
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hard copper insulated with mica, and there are three 
brushes on each rocking arm, each separately adjustable, 
with bring-forward thrust and hold-off catch. The 
magnet limbs are exceedingly massive, each limb, with 
its pole piece, being over 4 tons, and the yoke of the 

machine weighs about 3 tons. 

The machine can be run as shunt, or compound 
only, as required. The total weight of copper wire on 
the magnet of each machine is nearly 14 tons. The 
Edison-Hopkinson dynamo is well known as being 
perhaps the most efficient machine constructed. The 
present machines have an electrical efficiency of 96 
per cent., or slightly over, and the measured efficiency © 
of the engine and dynamo, 7.e¢., ratio of the electric © 
power available outside the dynamo to the indicated 
horse-power of the engine, is over 75 per cent. 

Sir William Thomson’s multicellular electrostatic 
voltmeters are used for measuring the electromotive 
force. The current from the dynamos is conveyed to a 
general distributing and testing switchboard, fixed in 
a recess of the engine house. From this board the main 
circuits are taken to various parts of the line, and the 
current passing through each circuit is measured, and. 
suitable arrangements are provided for switching over 
from one circuit to another. 

A plan of the engine house is shown, and also an 
elevation of the engines and dynamos. 

The site occupied is a plot of about two or three 
acres on the surface, or ground, level. The access 
between this depot and the subway is by a curved 
tunnel descending from above ground by a steep incline 
of 1 in3} feet. Up and down this the trains are brought 
or lowered by a rope and winding engine. This short 
Formed on -a horizontal 


marvellous that the junction of the two drivings, one 
from below and the other from above, should have met 
centre for centre and level for level within an inch or 
two. At the depot the carriage shed is large enough to 
contain six trains side by side. 

The main cables have been manufactured by .the 
Fowler-Waring Company, of North Woolwich, and 


-eonsist of a copper core of 61/14 B.W.G., insulated 


with Fowler-Waring patent insulating material, and 
lead-sheathed. eel, 

The working conductor is of channel st carried on 
glass insulators, the joints being fished, and also con- 
nected with copper strips. The general arrangement 
of the working conductor is exactly the same as that 
employed by Dr. Edward Hopkinson on the Bessbrook 
and Newry line. The steel employed is of very high 
conductivity, and has been rolled specially for the pur- 
pose by the Shelton Iron and Steel Company, of Stoke- 
The working conductor is divided into sec- 
tions for convenience of testing and carrying out repairs 
on the permanent way. The insulation obtained is 
extraordinarily high. When the full pressure of 500 
volts is on the. complete system of working and feeding 
conductors, the leakage current does not exceed one 
ampére, so that the total loss by leakage is less than 
1 horse-power ; this is a small fraction of 1 per cent. of 
the total power required for working the line to its full 
capacity. The current is collected from the working 
conductor by sliding shoes of iron or steel arranged in 
a very similar way to that employed on the Bessbrook 
line. 

Fourteen 10-ton electric locomotives have been sup- 
plied by Messrs. Mather and Platt for working the line, 
each capable of developing 100 effective horse-power 
and of running up to 25 or 26 miles per hour. The 
armatures of the locomotives are constructed so that 
the shaft of the armature is the axle of the locomotive, 
in this way all intermediate gear and all reciprocating 
parts are entirely obviated. The method was suggested 
by the late Sir William Siemens some years ago, but has 
not as yet been employed elsewhere. A motor is fitted on 
each axle, the axles not being coupled, but working 
quite independently. The current is conveyed from 
the collecting shoes through an ampéremeter to a re- 
gulating switch, then to a reversing switch, thence to 
the magnets and back through the framework of the 
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locomotive to the rails, s0 completing the electrical 
circuit. The locomotives are fitted with a Westinghouse 
automatic air brake and also a screw hand brake, and 
they are lighted: from. the working conductor. The 
train, when loaded, will weigh 30 tons, and it is in- 
tended that ten trains shall be worked on the line at 
one time. 

A’ train: consists of an electric locomotive and 
three passenger carriages 32 feet in length from end to 
end ‘of the footboard. The long passenger carriages are 
pivoted on two four-wheeled bogies ; and the interior, 
which is divided by a door in the centre, contains seat- 
ing for 34 persons. The enclosed portion is 28 feet in 
length, the external overhang of the carriage platform 
being coupled up tothe similar overhang of the adjoin- 
ing carriage, and thus forming two open platforms 
between the three carriages. Upon each of these a 
guard travels with the train. These guards’ platforms 
are protected at the sides by iron lattice sliding doors. 
The carriages are lighted by electric light, the current 


for the lamps being, in like manner, taken off from the - 


conductor. : 

Each train carries its own reservoir of compressed 
air, sufficient for 40 stoppages, and as it arrives at the 
depot station of the line, recharges its air supply. 
The trains are also fitted with hand brakes, the stopping 
power being thus completely independent of the motive 
power. Block signalling has been adopted. Should, 
by any failure of the engine at the depot, or any other 
cause, the train be brought toa standstill, passengers 
could leave the tunnel safely, as a passage 2 feet wide 
is provided, clear of the rails, and at no point could the 
distance to be traversed exceed three-eighths of a mile. 

In the generating house is the hydraulic machinery 
for supplying power to the lifts at the various stations. 
The cylinder of the ram is 2 feet in diameter, and the 
wrought iron flange-jointed pipes, which convey the 
water at a pressure of 1,200 lbs. on the square inch, are 
nearly a foot in external diameter. The engines which 
pump the water into them act automatically, being put 
in motion as the accumulator descends by loss of water 
at the lifts. At the end of this building is a locomo- 
tive repairing shop, with special appliances for lifting 
out or replacing the dynamos on the locomotives. 

The arrangements along the whole line for public 
traffic are well advanced, but will, probably, not be: 
completed for some weeks yet. ‘The City terminus is 
in King William Street; the other stations are Great 
Dover Street (Borough), the Elephant and Castle, Ken- 
nington Horns and Oval, and Stockwell. The lifts at 
all five are of the same type, namely, semi-circular in 
form, and carry 50 persons at a time. Two such lifts 
work in the same shaft 25 feet in diameter. No tickets 
will be issued at booking offices, but passengers enter- 
ing from the roadways will pay their money and pass 
through turnstiles, going down by the lift or by stairs 
at their option. At the outset, when the subway was 
begun, rather more than three years ago, it was thought 
to start the running of the line as between the City 
and the Elephant and Castle, but as the engineering 
work proceeded, the directors thought that section too 
small for remunerative commercial working ; and ob- 
tained an Act to continue the subway to Stockwell, 
with powers to extend it to Clapham. The carriages 
are all alike cushioned and comfortably fitted, there 
being no distinction into classes. The charge, too, will 
be uniform, twopence being the fare for the whole or 
any part of the distance. For the numbers of business 
men, clerks, and employés coming daily into the City it 
will be a great boon to be conveyed at a speed of at 
least 12 miles an hour, the journey from Stockwell to 
King William Street occupying 15 minutes, instead of 
three-quarters of an hour as at present by omnibus. 
Ultimately, the trains will follow each other at three 
minutes intervals, but at the commencement of the 
traffic they will start about 7.30 a.m., and run every 
five minutes. The stations are lighted by gas ; and for 
the water supply of the steam boilers, which is taken 
from the water company’s mains, there are two large 
tanks, one of 12,000 and the other of 25,000 gallons, as 
@ reserve, ; 


LONDON COUNTY COUNCIL. 


Tue ordinary weekly meeting of the council was held on Tuesday, 
with Sir John Lubbock in the chair. ace 

The report of the Highways Committee stated that the com- 
mittee have considered an application by Mr. H. C. Godfray, on 
behalf of the North Metropolitan Tramways Company, for the 
consent of the council to the use by the company, for a. period of 
seven years, of electrical power on its tramways between the Swan 
public house, Upper Clapton, and the terminus at Moorgate 
Street, by way of Upper and Lower Clapton Roads, Mare Street, 
Hackney Road, Old Street, and City Road. Section 4 of the Com- 
pany’s Act of 1890 authorises the use, subject to the consent of 
the council as the local authority, and of the Board of Trade, of 
electrical power on the company’s tramways or! any part thereof, 
and the Board has power to make bye-laws for the safety of the 
public and the proper regulation of the traffic. The system pro- 
posed to be adopted has been for the last 12 months in operation 
on the company’s lines in Barking Road, outside the County of 
London; and the committee, having fully considered the matter, 
are of opinion that, subject to certain conditions, the consent of 
the council may be given to the use of electrical power on the 
mee referred to in the application. They therefore recom- 
mend :— , E 

That. the council do consent to the use by the North Metro- 
politan Tramways Company, for a period of seven years, of elec- 
trical power on its tramways between the Swan public house, 
Upper Clapton, and the terminus at Moorgate Street, upon condi- 
tion that previously to such use the company shall put the said 
lines of tramways into thorougly good condition, to the satisfac- 
tion of the council, and shall undertake to adopt such precautions 
as the council may from to time require to be taken for the pre- 
vention of injury to the public from the batteries and other ma- 
chinery of the cars to be used on the tramways. 

The Kensington and Knightsbridge Electric Lighting Company 
has given a notice, dated October 22nd,.1890 (registered No. 126), 
of an intended extension of mains in Palace Gate (1 plan). ‘There 
seems to be no objection to this, and the committee recommend— 

That the sanction of the council be given to the works referred 
to in the notice (registered No. 126), dated 22nd. October, 1890, 


' of the Kensington and Knightsbridge Electric Lighting Company. 


A notice (registered No. 127), dated October 22nd, 1890, has 
been received from the Electricity Supply Corporation, Limited, 
of proposed works in the Strand and Bedford Street (1 plan) ; but 
since the date of this notice the company has intimated its inten- 
tion to serve a further notice with reference to works over a larger 
area, and that it does not wish to proceed under the first notice. 
In these circumstances the committee reeommend—_ 

That the council do formally disapprove of the works referred 
to in the notice (registered No. 127) of the Eleetricity Supply 
Corporation, dated October 220d, 1890. ; 

The Westminster Electric Supply Corporation has submitted a 
plan of the culverts proposed to be used for the company’s mains 
where they cross the carriage-ways. ‘The committee are of opinion 
that the proposed culvert would, with a slight modification sug- 
gested by the council’s cnyineer, be satisfactory, and they recom- 
mend— 

That, subject to the modification suggested by the council’s 
engineer, the council do approve the plan, submitted by the West- 
minster Electric Supply Corporation, of culverts to be used for 
mains where crossing the carriage-ways. a 

The report of the Parliamentary Committee said, with reference 
to overhead wires; that on the 21st October the council instructed 
us, in conference with the Building Act Committe, to give such 
notices as might be necessary to ‘enable the council to introduce a 
Bill, or clauses in a Bill, to prohibit or regulate sky signs; and on 
the 28th instant the council passed a resolution directing that the 
Bill of last session relating to overhead wires, in the form in which 


‘ it passed the Select Committee of the House of Commons, subject, 


however, to such modifications as we might consider necessary, 
should be again introduced into Parliament next session, and it 
was referred to us to give the’ requisite notices, and to take the 
other measures necessary for the purpose. We have considered as 
to the manner in which these two matters can best be submitted 
to the consideration of Parliament, and we are of opinion that 
they may very properly be, included in the same measure, to be 
introduced as a private bill. We have accordingly given instruc- 
tions to the agents to prepare the gazette notices and bill, and we 
recommend— 
That the course taken be approved. 


LEGAL. 


Halifax and Bermuda Cable Company v. Magniac,.— 
This was an action to recover £3,968 and interest, balance of calls 
due on debentures of the company applied for by the defendant, 
which was tried on Tuesday before Mr. Justice Charles, without 
a jury. 

Onin Q.C., and Mr. Spokes appeared for the plaintiffs 5 
Mr. Haughton for the defendant. . 

Mr. Crump said defendant applied for 50 debentures of £100 
each, in May, 1889, and 49 were allotted. him; he-paid £500 on 
application and another £500 on allotment, but, applications for 
the balance being unattended to, after some difficulty an action 
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was commenced by substituted service, the defendant, being 
abroad, and judgment was signed against him. Afterwards, on 
the application of the defendant, the judgment was set aside, and 
a defence was put in to the effect that he had been induced to 
apply for the debentures by misrepresentation. 

Mr. Havueuton said he need not trouble his friend to go into 
the case at length. The defendant had satisfied himself that the 
prospectus was issued bond fide, and negotiations had been going 
on with a view to his paying the whole amount due, and the com- 
pany abandoning any claim for costs, which he understood was 
agreed to; but when the friend who had conducted the negotia- 
tions said he should like to have the debentures on paying over 
the money, it appeared that these very debentures which had 
been allotted to Mr. Magniac, and on the footing of which he was 
sued, had been deposited by the company as security for a loan, 
and the parties with whom they were pledged declined to release 
_ them on payment of the amount due on the calls, their claim 
being somewhat larger on account of interest. He asked, there- 
fore, not making any objection to paying the amount, and even 
the costs, that the money might be paid into court or deposited 
with someone who would hand it over on receiving the deben- 
tures. 

Mr. Crump said his friend was quite mistaken. When the de- 
fendant paid the money the debentures would be handed to him. 
Mr. Havauton asked leave to prove what he had stated, but 

Mr. Justice CHARLES said such an issue was not raised on the 
pleadings. He must accept Mr. Crump’s statement, and, as the 
only defence raised was abandoned, he must give judgment for 
the plaintiffs. 


Edison Electric Light Company v. Robertson.— 
(Chancery Division.)—This was an action to restrain the de- 
fendant from further infringing the plaintiff’s patents, for delivery 
up of the infringing lamps, and for costs. 

Counsel for the plaintiffs moved for judgment in default of ap- 
pearance for the defendant, and 

=i lordship made an order giving effect to the statement of 
claim. 


THE BRITISH INSULATED WIRE COMPANY. 


UNDER this title a company has been formed for the 
purpose of working in this country the patents of the 
Norwich Insulated Wire Company of America, by 
which wires are insulated with paper. Mr. R. E. 
Crompton is the consulting engineer, which should be 
a guarantee that the processes, whatever they may be, 
are of value. The prospectus, however, does not fur- 
nish such information as would convince an expert that 
a really good thing has been produced; there is not 
one word that would indicate that if the insulated wire 
were submitted to the action of damp, or if soaked in 
water, its insulation would remain unimpaired. We 
are told that in New York the wire has been sub- 
mitted to the most searching test of being laid close to 
the Steam Heating Company’s mains. To call this a 
searching test is the height of absurdity ; there are 
plenty of cables that will stand heat. Again, the elec- 
trical inspector of the Corporation of Liverpool is con- 
vinced that the cable is a good one—because it main- 
tains a high insulation at a high temperature. As well 
might it be urged that the telegraph lines in India pre- 
serve their insulation in spite of the heat of the climate. 
Taking several other reports, we find that practically 
nothing more definite is stated than that the reporter 
“is convinced that the cables and wires are of a very 
superior kind.” There is apparently no attempt to 
make any test which the merest tyro in a submarine 
cable factory would know to be necessary. We do not 
mean to condemn the wire; it may be a very good 
article both as regards efficiency and cheapness, but the 
practice (so common) of attracting the unsuspecting 
public by reports which are not worth the paper they 
are written on, cannot be too severely condemned. 


Seems eer eT 


Siemens and Halske—A Vienna correspondent, 
under date of October 30th, informs us that the Anglo 
Bank is negotiating for the taking over of the electrical 
establishments which the Berlin firm of Siemens and 
Halske owns at Vienna, as well as the electric railwa 
at Pesth belonging to that firm. 


NOTES. 


Croydon and the Electric Light.—Mr. W. H. Preece, 
F.R.S., who has been consulted with reference to the 
introduction of the electric light into Croydon, which 
has been determined upon, has submitted an elaborate 
report, in which he states that it would be easy to esta- 
blish a central station at the waterworks at the back of 
the Corporation offices, and from thence to generate 
and distribute sufficient electrical energy to serve the 
whole of the district. He proposes to replace the whole 
of 1,781 gas lamps by electricity. The provisional 
order which is to be applied for will include the whole 
borough ; but it will only be compulsory to supply at 
first a fixed area, being the central portion of the town. 


The Electric Light at _Southampton.—The South- 
ampton Electric Light and Power Company are now 
busily employed in laying their cables between the 
works in the Back-of-the-Walls and the Royal South- 
ampton Yacht Club. 


Theatre Lighting in Bologna,—The Brunetti Theatre, 
in Bologna, is now lighted by electricity. The prefec- 
toral authorities, in order to ensure the safety of the 
public, informed the proprietors that they must either 
erect an iron curtain for the stage, or adopt the electric 
light, the latter alternative being eventually chosen. 
The plant comprises a steam engine and boiler of 14 
N.H.P., and a compound Tecnomasio dynamo, running 
at 1,100 revolutions, with an output of 100 ampéres at 
100 volts. In addition to the glow lamps, the audi- 
torium is lighted by three 10-ampere arc lamps, whilst 
a fourth arc is placed at the theatre entrance. 


Electric Lighting of the Guildhall.—The Guildhall 
will be lighted by electricity for the first time on the 
occasion of the Lord Mayor’s banquet on the 10th. 


Electric Lighting at Taunton.—A gas contemporary 
calls attention to the fact that the electric lamps are 
having games. One evening last week the street arcs 
were out for about half an hour, and during the past 
two months the light has failed some half dozen times. 
Perhaps our electrical friends of this town may en- 
lighten us on the subject. 


Theatre Lighting.—Mr. Wilson Barrett will dispense 
with gas altogether behind the scenes of his new 
theatre, and use electric light. 


The Electric Light Area in Edinburgh.—The com- 
pulsory area has been marked out, and the notices 
adjusted, in connection with the application for a pro- 
visional order. 


Harrogate ‘Electric Lighting.—It was decided at the 
last meeting of the Town Council to apply for a provi- 
sional order. 


Electric Lighting in Cardiff.—The Council has 
decided to oppose all applications of private companies 
for lighting the town by electricity. It is proposed to 
keep it in its own hands, and land for this purpose will 
be purchased shortly. 

Electric Lighting at Brighton,— On Tuesday, the 
Mayor of Brighton (Alderman Manwaring), laid the 
foundation stone of the Corporation electric generating 
station in North Road, Brighton. The Mayor expressed 
a hope that years to come would prove the wisdom 
of the decision of the Town Council. He was not 
prepared to say that at the first starting of the electric 
light installation it was going to be a financial success ; 
but in the time to come, he thought they would find it 
Mis one of the wisest steps the Town Council had 

aken. 
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Electric Light and Diving.—On Monday last Mr. 
Applegarth exhibited, at 39, Queen Street, City, a 
greatly improved diving apparatus fitted with an in- 
candescent lamp in the helmet. The object of the im- 
provements is to reduce to a minimum the number of 
loose pieces completing the helmet, resulting in the 
saving of time and reduction of risk. 


Electrical Engineering Corporation.—This corpora- 
tion has just issued a remodelled and combined form 
of the catalogue hitherto published by the firms of J. 
G. Statter & Co., Limited, and their London agents, the 
United Electrical Engineering Company, Limited, 
owing to the interests of the two companies becoming 
one by the recently effected amalgamation of the two 
concerns The manufactures of the company cover a 
wide range in electrical engineering, and the catalogue 
will be found very complete in regard to both descrip- 
tive matter and prices. 


W. T. Henley’s Telegraph Works Company.—A new 
price list has just been brought out by this company of 
electric light cables, and wires in vulcanised and un- 
vulcanised India-rubber. 


Long Distance Telephony.—A long distance tele- 
phone line is to be put in operation towards the end 
of the year between Coblenz and Cologne. A new 
telephone line between Vienna and Briinn was opened 
on the Ist inst. The wires are of bronze, and private 
subscribers in Vienna are able to communicate direct 
with those in Briinn. 


Newall High-Speed Engine.— Messrs. G. Wailes and 
Co. give notice that they are manufacturing the above 
with improvements which give remarkably increased 
efficiency. The engine will in future be known as the 
Lord-Newall high-speed engine. It is made high- 
pressure, compound triple expansion, quadruple, and 
launch. 


Kingston-on-Thames Electric Lighting.—The Board 
of Trade will be petitioned for a provisional order by 
the Local Authorities. 


Explosion in Junction Boxes.—An accumulation of 
gas in a junction box in one of the principal thorough- 
fares in Newcastle caused an explosion last Thursday. 
Three or four persons were knocked down, but no one 
was seriously hurt. 


Subways for Pipes and Mains.—A proposal has 
emanated from the Strand District Board to introduce 
a Bill into Parliament dealing with the subject of sub- 
ways for electric light mains. 


M. Secretan,—A financial contemporary writes :— 
“To have secured M. Eugene Secretan as manager is a 
great stroke for Elmore’s French Patent Copper De- 
positing Company. Despite his misfortunes, M. Secre- 
tan’s name is still one to conjure with, for there is no 
doubt that he knows copper in all its branches. But 
we would warn the directors and shareholders against 
being too greatly impressed by the fact that M. Secretan 
is a ‘firm believer in'the Elmore process,’ and by his 
belief that ‘the scope for the operations of the com- 
pany is far more extensive than they had originally 
calculated upon.’ The magnitude of his ideas is a rock 
on which M. Secretan has foundered before. At the 
same time he is a very valuable acquisition, and when 
the company does get seriously to work, of which there 
is now a prospect, no doubt he may in a practical capa- 
city to some extent retrieve the reputation and fortunes 
shattered by the collapse of the last copper enterprise, 
in which he was ‘a firm believer.’” To this we might 
add, that the man who was responsible for the liquida- 
tion of a Comptoir d’ Escompte, ought to find his 
position on an Elmore Copper Company easy work. 


French Elmores,—-The following appeared in. the 
Echo of Tuesday :—We have no doubt but that the 
directors of the French Elmore Copper Company are 
acting in the interests of their shareholders in sanction- 
ing an issue of £50,000 of debentures in order to carry 
out the views of M. Secretan. It certainly appears as 
though this discovery as to the inadequacy of the 
working capital might have been made a few weeks 
sooner; but, be this as it may, we think the share- 
holders might naturally expect the board to raise the 
required sum at something under 72 per cent.! The 
money is to be raised by the issue of £50,000 debenture 
stock at par, redeemable on November Ist, 1893, at 105. 
Thus, in addition to the high rate of interest (6 per 
cent.), £5 per cent. is to be paid at the end of three 
years, or an extra £1 133. 4d. per annum. “ Your 
directors have much pleasure in announcing that the 
patent company, Elmore’s Foreign and Colonial Patent 
Copper Depositing Company, Limited, has offered to 
supply the amount required by subscribing for £50,000 
six per cent. debenture stock at par, redeemable at £105 
on the lst November, 1893.” In other words, the direc- 
tors consider themselves lucky to be able to raise the 
money at the rate of £7 13s. 4d. per cent. upon a first 
mortgage security. Instead of “ having much pleasure” 
in making this announcement, we should have fancied 
that, to pay so high a rate upon so good a security, was 
a subject for extreme regret. This rate, indeed, is a 
very serious reflection upon the security, as the opinion 
of no lenders can be more valuable than that of the 
parent company. They, more than anyone, know the 
nature of the security ; and it is not, therefore, a com- 
pliment to it that 72 per cent. is demanded. Of course 
there may be reasons unknown to us why the offer of 
the parent company should be accepted, and, provided 
the shareholders of the French Elmore Company are 
willing to pay it, no one else has a right to complain. 
It merely strikes us, as onlookers in the interests of the 
public, that if the money be required, it might be 
raised at something under this high rate. From the 
merits and prospects of the French Elmore Company, 
and from M. Secretan’s opinions, we should have ex- 
pected that even seven per cent. preference shares 
could have been issued at par, and redeemable in 1895 ; 
instead of which, over 74 per cent. is being} paid upon 
a debenture security. 


New Insulating Wire Cleat, — The illustration 
will fully convey to our readers the novelty and utility 
of the new “celluvert” or kartavert fibre insulating 
cleat, now being introduced into this country by Messrs. 
David Moseley and Sons, of Ardwick, Manchester. It 
is largely used in America for telegraph, telephone, 


electric light, and electric bell inside wiring, and 
answers the purpose admirably, as it is very handy, 
strong, light, and cheap. Unlike other cleats or staples, 
it cannot be shattered by an ill-directed blow of a 
workman’s hammer when fastening down with nails 
or tacks. They are made for single or double wires, 
but it will be seen that by cutting the double cleat 
across it will answer for one wire. 


Semaphore Telegraphs,—In our next we shall be able 
to illustrate, thanks to the kindness of a friend, a 
semaphore telegraph, such as a correspondent in our 
last issue desired to see. 


Provisional Orders.—The towns of Hexham and 
Heckmondwike are applying for orders. 


Electrical Trades’ Section,—A meeting of the com- 
mittee will be held at Botolph House, on Monday, at 
4 p.m., when various subjects will be brought forward 
for discussion. 
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Coloured Insulators. — The overhead lines of the 
Belgian telegraph and telephone systems follow, in a 
very great number of cases, unfrequented roads and 
by-ways where supervision is, naturally, not very close. 
The wilful destruction of porcelain insulators on these 
lines assumed such proportions that the Government 
has been obliged to seriously consider the question of 
preserving them. A special insulator, protected with a 
shield of galvanised cast iron, was devised, but it was 
found that these insulators were far tooheavy, and their 
cost too great; they were therefore abandoned. It 
‘would seem that the brilliantly white colour of the 

_porcelain insulators formed the chief attraction to mis- 
chievously inclined persons who, unable to resist these 
fatally conspicuous objects, converted the insulators 
into impromptu targets. Experiments were conse- 
quently made with porcelain of various colours, and a 
greyish-brown was finally decided upon. Several 
hundred insulators, coloured in this shade by means of 
a silicate mixed with the enamel on the surface of the 
porcelain, were ordered, and were set up alternately 
with white porcelain insulators. The results of a year’s 
trial showed that out of 102 insulators of each kind 
(white and coloured) on a line of 22 kilometres in 
length, 25 ordinary insulators were broken, while only 
13 of the coloured ones had been damaged. It was in 
consequence decided that wherever a white insulator 
was found to have been wilfully destroyed, a coloured 
one should be set up in its place, and should this, in its 
turn be broken, a metal-protected one would be substi- 
tuted. 


The Spanish-African Cables.—In commenting upon 
the failure of the first invitations to tender for the 
proposed cables between the Spanish settlements on 
the Mediterranean coast of Morocco, the Ciencia Elec- 
trica, of Madrid, in a recent issue, contained an article 
strongly condemning the Spanish Administration for 
its procedure. It pointed out that the conditions laid 
down by the Administration were utterly imprac- 
ticable, and that the fact of only two tenders being re- 
ceived confirmed this argument, the more so since 
neither of the tenders complied with the stipulations 
of the decree. The Administration was severely 
blamed, in the first place, for having fixed the price to 
be paid for the cable at far too low a figure, and, 
secondly, for not having accepted one or other of the 
tenders, which after all did not greatly exceed the 
stipulated figure; nor did these offers ask for condi- 
tions at all detrimental to Spanish interests ; on the 
contrary, the compensations asked for in other direc- 
tions might actually prove advantageous to the country. 
The disappointment felt in Spain at the failure to 
secure these long desired telegraphic communications 
seems to have been very keen, and a perfect storm of 
indignation appears to have been aroused, perhaps un- 
justly, against the Administration. 


The ss, “ Silvertown.”—News has been received that 
this cable ship passed Rio de Janeiro on November 4th 
and reported “all well.” 


Personal.—Mr. Magnus Volk having completed the 
fitting out of the fleet of electric launches on the river 
Thames, belonging to the General Electric Power and 
Traction Company (late Messrs, Immisch & Co.), his 
connection with the company has terminated, and 
he is now completing some new types of electrical 
measuring instruments which are said to possess many 
novel features. 


The First Atlantic Cable—Mr. F. C. Webb, of 27, 


Forest Road, Dalston, N.E., has published a chart which - 


gives the longitudinal sections of H.M.S. Agamenon 
and the United States frigate Niagara, and the position 
of the coils of cable, with the lengths in nautical miles, 
used on the expedition of 1858, when the first Atlantic 
cable was laid. We understand it may be obtained 
from Mr. Potters, the agent for the Admiralty charts, 
Poultry, E.C. 
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The Snstitution of Electrical Engineers,—On Thurs- 
day,. November 13th, 1890, there will be a Council 
meeting at 7 p.m., and an ordinary general meeting at 
8 p.m., when the following paper will be read: “On 
the Chemistry of Secondary Cells,” by Prof. W. E. 
Ayrton, F.R.S., Vice-President ; C. G. Lamb, B.Sc. ; 
and E. W. Smith, associates. The above paper will be 
discussed together with that on “The Working Effici- 
ency of Secondary Cells,” by the same authors, which 
was read at the Edinburgh meeting on Jaly 16th. 


More Newspaper Scienve.—The Daily Telegraph, on 
Tuesday, devoted a column to an article on the City 
and South London Railway. The following is an ex- 
cellent specimen of the whole :—‘Not only does 
Electra run on messages for us with the very speed of 
the obedient Puck, who at his fairy lord’s command 
was ready and willing to ‘ put a girdle round about the 
earth in 40 minutes,’ but she bravely submits to be 
‘accumulated’ and stored up in darkness until such 
time as we desire light, and then we switch her on, and 
she leaps into the crystal vacuum and glows with 
cheerful splendour as she circles round the tiny film of 
platinum. She is not too proud to ring a bell if re- 
quired, and if needs be is prepared to carry our very 
voices through the roar and din of the city, so that 
man can talk to his fellow at a distance, or minute by 
minute unfolds on the clicking tape the passing events 
of all the earth ; indeed, like the German school of 
metaphysics, she almost fairly succeeds in abolishing 
time and space even as ‘forms of the understanding.’ 
Swifter than Iris, the messenger of the gods, our gentle 
handmaiden has never shirked any task entrusted to 
her ; and if, perhaps, she naturally bungled a bit when 
set to do the ugly work of a public executioner, her 
growing stern sense of duty and devotion to mankind 
may in time steady her hand as the ultimate minister 
of the death-sentence. Meanwhile, it is pleasant and 
comforting to record that under Royal auspices she 
will make her début in London this week as an under- 
ground traveller.” . 


Award,—A gold medal has been awarded to Messrs. 
Lacombe & Co. for their carbon exhibit in the French 
electrical section of the Edinburgh Exhibition. 


St. Pancras Electric Light,—The ceremony of laying 
the first stone of a central station in Stanhope Street . 
took place on Tuesday last. After the formal business 
Prof. Henry Robinson (the electrical engineer to the 
vestry) made a statement as to the work they intended 
to do. At Stanhope Street the central station plant 
would be capable of supplying low tension current to 
serve 10,000 incandescent lamps of 16 C.P. simul- 
taneously, and at the same time high tension current to 
serve 90 10-ampeére arc lamps. There would be nine 
low tension and two high tension dynamos, one of each 
serving as reserve. We understand that orders have 
been received for all the available current on this 
station. Great energy has been displayed by the vestry 
committee, and we heartily wish them success in their 
undertaking, 


Ship Lighting,—Last week there was launched from 
the shipbuilding yard of Messrs. Barclay, Earle & Co., 
Limited, Whiteinch, a steel screw steamer, the Lismore 
Castle, for the Castle Mail Packet Company, Limited. 
She is fitted throughout with the electric light, &c. 

On Tuesday the British India Company’s steamer 
Amra ran her official trial on the Clyde, when a mean 
speed of 12°8 knots was obtained, notwithstanding that 
the weather was stormy. The Amira is fitted through- 
out with the electric light. 


Personal.—Mr. A. W. Jones has resigned the post 
of Chief Electrician to the Exeter Electric Light Com- 
pany, Exeter, and has joined the Laing, Wharton and 
Down Construction Syndicate. 
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Electricity in the French Navy.—A telegram from 
Brest states that the Minister of Marine has decided 
that every military port shall send to Paris two foremen 
and. two working electricians to study the various 
systems of electric lighting. Lectures upon the theory 
and use of electricity and its employment for naval 
purposes will commence at the Observatory here on the 
11th inst., and will be continued for four months. 


A Correction.—A friend writes :—‘“ I have just seen 
in the ELECTRICAL REVIEW of last week a paragraph 
copied from a Madrid paper, called Los Anales de la 
Electricidad, and saying that we intend to work Fer- 
ranti machines at 10,000 volts here. 
Ferranti’s, but 2,400 volts, not 10,000, a slight dif- 
ference. The underground cables are of the best Silver- 
town make, and the same as are being, and have been 
used in London for some time. I know you will be 
good enough just to mention the error in your next 
issue, as it may frighten some of our friends here if 
they saw it.” 


Vienna Telephones.—It is thought probable that the 
management of the Vienna telephones will be taken 
over by the State. The International Postal Congress 
will assemble at Vienna on May 20th, 1891. 


The Royal Institute of British Architects, — At a 
meeting held at the Royal Institute of British Architects 
on Monday, the 3rd instant, the council room of the 
Institute was lit by electric light. The electric light 
installation is being carried out by the Planet Electrical 
Engineering Company, and, for the evening, a tempo- 
rary connection was made with accumulators in the 
council room. The lighting gave satisfaction to the 
members of the Institute who were present. 


Electricity is (Indirectly) Life !—Says the Financial 
News of yesterday :—“ When the Prince of Wales 
opened the electric railway from the Monument to 
Stockwell, he may have thought that the utility of the 
work was limited to increasing the convenince of traffic. 
He was mistaken, as Sir John Fowler took the liberty 
of reminding His Royal Highness. So pure is to be 
the air in these electric tunnels, that Sir John, with his 
keen engineer’s eye, can see a day in which doctors will 
send their suffering patients to the lower realms—not 
in the old, accustomed way, but to mend impaired 
health in an atmosphere more salubrious than on earth 
—on London earth, that is. We advance indeed. 
Fancy an asthma patient prescribed a course of the 
Inner Circle !” 


The Electrie Light at Barnet.—A gas contemporary 
says: More complaint has been made by the Barnet 
Local Board of the deficient lighting furnished by the 
electric lamps, and the contractor (Mr. Joel) has been 
again remonstrated with on the subject. At the last 
meeting of the board his reply was received, and its 
reading caused much amusement. He said he had 
ordered a number of 32 candle-power lamps for use at 
Barnet, but that the maker had sent 50 candle lamps 
instead, so that the district was actually being lighted 
by 32 and 50 candle-power lamps. When the mirth 
which this statement produced had subsided, a propo- 
sition was brought forward that the thanks of the board 
should be given to the contractor for his generosity. 
But this did not find a seconder; probably from the 
fact that it was regarded as sarcasm. A member asked 
the Clerk if his eyes had not played him false, causing 


him to read 50 for 15. The Clerk replied that the figure’ 


was 00. In the whole history of this extraordinary 
lighting undertaking, nothing has equalled this. Ags 
the local paper remarks, “The wildest dreams of the 
most enthusiastic resident never suggested a ray in 
excess of the contract light ; so the Barnet Local Board 
may be pardoned a little surprise at the revelation.” 


The machines are 


-in every part of the house. 


Dangers of the Electric Light.— According to the 
West Middlesex Advertiser, the- landlord and employes 
of the Markham Arms are not likely to forget the night 
of Monday, October 20th, 1890. The experience they 
then underwent, while certainly of a novel was yet of 
an alarming character. Late in the evening, just pre- 
vious to turning out the lights, something unusual was 
noticed to be the matter with the electric incandescent 
lamps. Mr. Dew rushed to the switch and turned it off, 
but not before the lamps which were attached to the 
three large gas chandeliers in the bar were smashed to 
pieces, and great streaks of fire over a yard long had 
been streaming from the tubes, to which the platinum 
wire had been fastened, previous to its being broken 
and carried away with the globe. The box by the side 
of the switch was burned. Great damage was done 
both up aud down stairs. It should be stated that at 
the Markham Arms is a most thorough installation of 
the electric light ; this form of illumination being used 
Mr. Dew, the housekeeper, 
and others residing on the premises, are at a loss to 
know the cause of the fire, and they state that if the 
enormous pressure of electricity had been kept up 
half a minute later, or if Mr. Dew had not turned the 
switch when he did, nothing could have saved the 
house from being destroyed by fire. ‘Three of us 
were standing in the bar at the time,” remarked the 
housekeeper to our representative, “and it was an 
awful sight ; I prefer the old gas to this, it’s much 
safer.” The electric supply at the Markham Arms was 
laid on by the Cadogan Electric Company, Manor 
Street. 


Telephony in France.—According to the Figaro, the 
following towns are telephonically connected with 
Paris :—Lille, Rouen, Le Havre, Elbeuf, Rheims, 
Lyons, and Marseilles, whilst the line to Brussels is the 
longest. There are also connected with Paris :— 
Amiens-Arras-Lille, Saint Quentin, Paris-Orleans, Paris- 
Troyes, and it is proposed to further extend the tele- 
phone service with Epinal as the centre. There are 
8,000 subscribers in Paris, 1,800 of whom have joined 
this year, whilst in the provinces the total is 6,000. 
The whole service is summed up as 22 distributing net- 
works in Paris and district, 50 local installations, of 
which two are in Algiers, 20 connections with other 
towns, and 12 for long-distance telephony. 


The “ Peral.”’—The latest news from Spain with 
regard to the unfortunate Peral, which, after all, seems 
to be neither fish, flesh, fowl, nor good red herring, is 
to the effect that the Supreme Naval Council confirms 
the decision of the Technical Commission held at 
Cadiz; but while affirming that no new idea has been 
originated in the construction, and that no practical use 
can be made of the fabric, the Supreme Council authorises 
Lieut. Peral to continue his experiments on a new 
scheme. By this decision, the Supreme Council, says. 
the Madrid Press, has acquired the rare distinction of 
having surprised the whole world. 


Electricity Superseded,—Jules Verne, whose romances 
were at one time ridiculed, has lived to see some of them 


_ almost realised ; but he will now have to take a back 


seat. Mr. Weems’s system of electric traction, and the 
portelectric system, are also put in the shade by the 
high-sounding Mount Carmel Aeronautic Navigation 
Company, who propose to run air ships carrying pas- 
senger cars the size of Pullman cars. The ships will 


_ be built of aluminium, and are to travel through the 


air at a terrific speed. Mails will be dropped from 
the ships into mail bags below, as they scud through 
the rarefied atmosphere. 


The Paris-London Telephone,—It is announced in 
Paris that telephonic communication between that city 
and London will be opened on January Ist. 
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The Progress of Electrical Firms.—Our contemporary 
Money devotes considerable space to the rise of Messrs. 
Laurance, Scott and Company, Limited. Commencing 
seven years ago as a private concern, electrical appa- 
ratus was manufactured in a small way. Gradually 
growing, and becoming limited in a company sense, 
the business has assumed proportions which few com- 
panies equal and fewer surpass. The dynamo room is 
at present full of orders, among others being an impor- 
tant one from the Chelsea Electricity Supply Company. 
Under its auspices a local company has been floated, 
which will doubtless supply current to the town. A 
central station is already supplying light to the works 
and the principal places around. 


NEW COMPANIES REGISTERED. 


Llangammarch Estate and Land Company, Limited. 
—Capital £100,000 in £10 shares. Objects: To ac- 
quire lands and buildings in the county of Brecon, or 
elsewhere, and particularly the Tyncoed Farm, parish 
of Llanlleonfel, and to carry on building operations. 
To construct, work and manage electric power, heat 
and light supply works, telephone and other works. 
Signatories (with 10 shares each): H. Watkin Lewis, 
Merthyr Tydvil ; D. T. Alexander, Cardiff; R. A. Bow- 
ring, Penarth; C. J. Jackson, Cardiff; J. Wesley 
Courtes, Cardiff; Lascelles Carr, Tredelerch near 
Cardiff ; J. E. Gunn, Cardiff ; M. Tennant, Aberavon. 
Directors’ qualification, £100 in shares or stock ; the 
company in general meeting will determine remunera- 
tion. Registered 30th ult. by A. H. Atkins, agent for 
Tennant and Jones, Aberavon. 


Electrical Supplies and Fittings Company, Limited, 
—Capital £20,000 in £5 shares. Objects: To carry on 
in the United Kingdom the business of electricians and 
mechanical engineers, and in particular to construct, 
purchase, sell, establish, fix and maintain all necessary 
motors, cables, wires, accumulators, insulators, lamps, 
electroliers, &c. Signatories (with one share each) : 
J. L. A. Rooke (electrical engineer), 14, Keppel Street, 
W.C. ; J.N. Roxburgh, 77, Queen’s Road, Finsbury Park ; 
J. Whitehead (electrical engineer), Haycot, Crouch End ; 
F. B. Arundell, 1, Devonshire Street, Portland Place ; W. 
L. Madgen, 3, Princes Mansions, Victoria Street ; N. G. 
Bingham, C.E , 29, Notting Hill Terrace ; G. E. Butler, 
15, Park Hill, Sydenham. The signatories are to appoint 
the first director, qualification, £200 in share capital, 
remuneration £500 per annum, together with one-tenth 
of the net profits remaining after payment of 8 per 
cent. dividend on the ordinary share capital, but not 
to exceed £1,000 per annum. Registered 31st ult. by 
Wilson, Bristows & Carpmael, 1, Copthall Buildings. 


United Alkali Company, Limited. — Capital, 
£6,000,000 in £10 shares. Objects: To manufacture 
chemical products and drugsof all kinds. To carry on 
business as metallurgists in all branches, and also as 
waterproofers and India-rubber and leather manufac- 
turers. To carry on any business, or businesses, 
directly or indirectly connected with the generation, 
accumulation, distribution, supply or application of 
electricity. Signatories (with 1 share each), * John 
Brock ; H. Gaskell, Widnes; J. K. Huntley, Flint ; 
*Chas. Wigg, J. Dennis and *E, K. Muspratt, Liver- 
pool; *A. W. Allhausen ; *J. Tennant, Gateshead ; *J. 
C. Davidson, Newcastle ; *C. E. Barlow ; *H. Gaskell, 
Jr.; “Robert Shaw, Widnes; *J. C. Stevenson, M.P., 
South Shields ; *G. L. Wigg, Runcorn ; *P. J. Worsley, 
Bristol; *J. A. E. Rayner, *W. J. Menzies, Widnes. 
The signatories and Thomas Alexander, E. Baxter and 
J. Gaskell are the first directors ; qualification, £1,000 
in shares or stock ; remuneration, chairman, £2,500 per 
annum, with an additional £500 per annum in each 
year in which at least 8 per cent. is paid on the ordi- 
nary shares; the other directors will be remunerated 
at the rate of £400 per annum each. Registered Ist 
inst. by H. Forshaw and Hawkins, of 5, Castle Street, 
Liverpool. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


South Staffordshire Electric Lighting Company, 
Limited.—The annual return of this company, made 
up to the 30th ult., was filed on the 31st ult. The 
nominal capital is £100,000, in £5 shares; 139 shares 
are taken up, and the full amount has been called 
thereon. The calls paid amount to £690, and unpaid 
to £5. 


Head, Wrightson & Co., Limited (engineers, elec- 
tricians, &c.).—The statutory return of this company, 
made up to the 7th ult., was filed on the 18th ult. The 
nominal capital is £210,000, in £5 shares, the whole of 
which are taken up, 13,999 shares being considered as 
fully paid. The calls received amount to £140,005. 

An extraordinary meeting of the company was held 
on the 23rd September, when it was resolved that the 
following be substituted for Clause 19 of the articles of 
association :— 


“The directors may, subject to the regulations of 
these presents, from time to time make such calls upon 
the shareholders in respect of all moneys unpaid on 
their shares as they think fit, provided that 21 days’ 
notice at least is given of each call, and that no call in 
respect of any share shall exceed one-fourth of the 
nominal amount of such share, or be made payable 
within two months after the last preceding call was 
payable, and each shareholder shall be liable to pay the 
amount of every call so made upon him to the persons 
and at the times and places appointed by the directors.” 
ps resolution was confirmed on the 8th ult., and filed 

th ult. 


Dick Kerr and Company, Limited (engineers and 
electricians).—The statutory return of this company, 
made up to the 9th ult., was filed on the 17th ult. The 
nominal capital is £160,000, in £5 shares, the whole of 
which are taken up, one half being considered as fully 
paid. The remaining capital is also paid up. 

New Electric Fire Lighter Company, Limited.—The 
statutory return of this company is made up to the 28th 
ult. The nominal capital is £10,000, in £1 shares. 602 
shares are taken up, and the full amount has been 
called thereon. The calls paid amount to £500, and 
unpaid to £102. 


CITY NOTES, REPORTS, MEETINGS, &c. 


Westminster Electric Supply Corporation, Limited. 


THE report presented at the meeting held on Wednesday states 
the affairs of the corporation are proceeding in a rapid and satis- 
factory manner. 

The first work which claimed their attention, after the allot- 
ment of the shares, was that of obtaining suitable sites for central 
stations, three of which were required for the supply of the dis- 
trict which had been allotted to the corporation. 

In January last the board acquired the undertaking of the City 
of Westminster Electrical Syndicate, Limited, who had com- 
menced business in the district, and thereby obtained possession 
of St. John’s Wharf, Millbank Street, and also of the contract for 
electric lighting in the Houses of Parliament. 

After considerable trouble and delay, the board succeeded in ob- 
taining two other eligible sites—one in Eccleston Place, Belgravia, . 
and the other in Davies Street, Mayfair, both being on the Duke 
of Westminster’s estate. 

Pending the installation of the large central stations, current 
has been supplied from two temporary stations—one in the stone- 
yard adjacent to the Houses of Parliament and the other in Dacre 
Street, Victoria Street. By means of these temporary stations, 
the nucleus of a good business has been formed, and at the 
present time current is being supplied from underground mains 
equivalent to about 6,000 8-C.P. lamps on circuit. The demand 
for current already far exceeds the amount which can be generated 
from the plant in actual work, but the new station at St. John’s 
Wharf is now running, and able to take over the work in the 
Westminster District and allow the Dacre Street plant to supply 
as far as Belgrave Square, pending the completion of the Eccleston 
Place Station. 

The installations in Mayfair and Belgravia are rapidly ad- 
vancing; the mains have been laid in many of the principal 
streets, and are being laid as quickly as possible in the others, and 
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the Board hope that current will be supplied from both these 
stations early in the New Year. 

The board have ordered plant (viz., engines, boilers, dynamos, 
batteries, &c.) to the amount of about 2,600 indicated horse- 
power for the three stations, a large part of which has 
already been delivered. This will be sufficient to supply about 
40,000 8-C.P. lamps alight at one time, allowing an ample margin 
for steam power in reserve. According to present experience this 
will correspond to upwards of 100,000 8-C.P. lamps on circuit. 

The system of distribution adopted is the low tension continuous 
current. The mains already laid are shown on maps, which can 
be seen at the corporation’s offices, and amount in all to nearly 11 
miles, and permission has already been obtained from the autho- 
rities for the whole system of proposed mains. 

The financial year ends on the 31st December, and the accounts 
will be made up and audited to that date, and the board recom- 
mend that in future the annual general meeting of the share- 
holders should be held in the month of February, when the 
accounts would be ready for presentation. 

Lord Suffield (the chairman) said great progress had been made 
with their works, as indicated by the maps. There had been com- 
pleted nearly 11$ miles of mains. He congratulated them on the 
progress made. The Millbank Street Station was in working 
order, and he considered they were greatly indebted to their chief 
engineer (Prof. Kennedy),who had shown great energy in carrying 
out the work. The other stations were in a fair condition, excava- 
tion was proceeding at the Davies Street Station. It was satis- 
factory to know that all the engines and machinery were ready 
whenever they were ready to receive it. In answer to various share- 
holders, he said the applications for current were very numerous, 
and were coming in every day. They could not, of course, supply 
these demands, but he hoped by the early part of the year they 
would supply all that would be required. When they would be 
able to pay a dividend he could not say. Expenses were very 
heavy, and it would be necessary to call up the whole of the capital 
shortly. With regard to the question of monopoly, in some parts 
of the district they were running side by side with another com- 
pany, but in other parts they were alone. There would certainly 
be rivalry, and it was necessary that they made their system as 
near perfection as possible. 

Mr. Scott (a shareholder) spoke in very favourable terms of the 
works which he had seen only recently. He recommended that a 
further remuneration should be given to the directors. 

In reply to questions on the estimates, Prof. Kennedy said they 
were well within the stated sums. 

The meeting terminated with a vote of thanks to the board. 


Montevideo Telephone Company. 


Ar the meeting held on Friday last, the Chairman (Mr. Holland) 
said the report was not as satisfactory as they desired, and cer- 
tainly not in accord with the indications held out at the last 
meeting, and at the meetings where they were asked to increase 
the capital of the company, for the purpose of multiple switch- 
boards and other improvements. It was, however, satisfactory in 
the respect of profits, for, as shown in the report, it was about 
equal to that of last year, and this time they had passed through 
a period of great depression, which was felt both at Montevideo 
and Buenos Ayres. Although telephones in many cases were 
articles of necessity, they were in many others articles of luxury 
and convenience, and when there came a time in which it was 
imperative for customers to exercise economy, the tendency was to 
dispense with the telephones. The company had suffered a great 
deal in this way, and many withdrawals had resulted from the stag- 
nant state of business in Montevideo. On the other hand, owing 
to the improvements which the shareholders sanctioned some time 
ago, they had a considerable number of new shareholders to take the 
place of those who had withdrawn, consequently they were finan- 
cially about in the same7position as last year. They had deducted 
from the profits small expenses for preliminary and depreciation on 
furniture ; this would be written off ina few years. They would 
propose a full dividend of 6 per vent. on the preference shares, 
and to carry £1,000 to depreciation fund, and another £1,000 to 
reserve fund, because, in the present state of things, they deemed 
it prudent to have a substantial reserve. He continued to hope 


that when the wave of depression had passed, they would receive - 


full benefit of all the money they had spent out there. As stated 
in the report, they had spent a considerable sum in extending wires 
and cables to new subscribers. Under the head of profit and loss there 
was an increase in the subscriptions of £891, on the other hand 
there was an increase in the expenditure of £1,130, owing to extra 
taxes which they had been called upon to pay, and also on account 
of extra insurance. Expenses in London were a little higher, 
owing to the fact that in the previous 12 months they had re- 
ceived a little consideration from the company, for whom they 
turned out of their old offices. Hxpenses in Montevideo 
amounted to 48 per cent. of their receipts ; this compared very 
favourably with the telephone company on the other side of the 
river, whose expenses were 61 per cent. of the receipts. It showed 
that on their part there had been good management. He con- 
sidered that the ordinary stock of the company would before long 
be very valuable property. Had there been no withdrawals and 
the same influx of new subscribers they could have paid their 
ordinary shareholders 6 per cent. In conclusion, he moved the 
adoption of the report and accounts. 

Mr. T. D, Peters seconded, and the motion was carried unani- 
mously, 


The resolution as to the dividend was then put to the meeting 
and carried. 

The Chairman moved, and Mr. E. F. Powers seconded, that the 
eta! director, Mr. Peters, be re-elected a director, which was 

one. 

The auditors, Messrs. Gérard Van de Linde and Son, were re- 
elected at a remuneration of 20 guineas. 

The meeting then terminated. 


The West India and Panama Telegraph Company, 
Limited, 


Tue directors submit the accounts for the six months ended 30th 
June, 1890. The amount to credit of revenue is £52,351 2s. 4d. 
(against £49,985 11s. 9d. for the corresponding half-year of 1889), 
and the expenses have been £26,669 17s. 4d. (against £24,458 6s. 9d. 
for the same period in 1889), leaving a balance of £25,681 5s., 
which, with the balance of £516 19s. 8d. brought from last 
account, makes a total of £26,198 4s. 8d. Of this sum the direc- 
tors have placed £1,500 to reserve, leaving an available balance 
of £24,698 4s. 8d., with which it is proposed to deal as follows :— 


First preference shares— 2. tas: 
Dividend, 6 months to 30th June, 6s. 
per share bie Re ; 10,368 18 0 


Second preference shares— 
On account of arrears of dividend to 


30th June, £3 per share 14,007 0 0 
Balance to current half year’s account 322 6 8 
£24,698 4 8 


The traffic receipts for the six months show an increase of 
£2,779 7s., as compared with the corresponding period. 

Several interruptions to the cables occurred during the half- 
year, and the expenses for repairs amount to £13,936 8s. 3d., 
being £2,900 19s. 11d. more than those for the corresponding six 
months. 

The shareholders will remember that at the time of the last 
general meeting, negotiations were in progress with the Govern- 
ment of Barbados to lay a second cable to that colony in con- 
sideration of the continuance of the subsidy of £2,500 per annum 
for a period of 10 years. The necessary Act having been passed, 
the new cable was successfully laid between Barbados and St. 
Vincent in July last. 

In consequence of the laying of the new lines above referred to 
out of the stock of cable in the West Indies, it has become 
necessary to replenish that stock for repairing purposes, and a 
contract has been entered into with Siemens Brothers and 
Company, Limited, for the manufacture of 215 knots of cable, 
which will be conveyed to the West Indies in the company’s 
steamship, Grappler, which arrived in the Thames on the 21st inst. 

The Danish colonies of St. Thomas and St. Croix have renewed 
their subsidies for a further term of five lyears from the 31st 
December last. 


* 
Western and Brazilian Telegraph Company.—The 
directors propose, after placing £7,500 to the renewal fund and 
£5,880 to the debenture redemption fund, a dividend at the rate 
of 4 per cent. per annum for the six months ending June 30th, 
last. 


Middlesborough Electric Light Company.—Certifi- 
cates were ready on Monday and will be exchanged for bankers 
receipts at the London office, Blomfield House, New Broad Street, 
E.C. 


TRAFFIC RECEIPTS. 


The Brazilian Submarine Telegraph Company, Limited, The traftic receipts for 
the week ending October 3lst were £5,411. 

The Cuba Submarine Telegraph Company, Limited. The ‘estimated traffic receipts 
for the month of October were £3,200 as compared with £2,903 in the corre- 
sponding month of last year. The receipts for the month 'of July, esti- 
mated at £3,150, realised £3,134. 

The Direct Spanish Telegraph Company, Limited. The estimated receipts for 
the month of October show an 'increase of £154 as compared with the | corres- 
ponding period. 

The Eastern Extension, Australasia and China Telegraph Company, Limited. The 
receipts for the month of October, 1890, amounted to! £47,117, as against 
£45,679 in the corresponding period, an increase of £1,438, 

The Eastern Telegraph Company, Limited. The receipts for the month of October 
were £59,589, as against £62,981 for the same period ,of 1889, or a decrease of 
£3,892. 

The Great Northern Telegraph Company, Limited. The receipts for the month of 
October amounted to £26,000 ; Ist January—8lst October 1890, £232,800; corre- 
sponding months 1889, £229,200 ; do. 1888, £226,200, 

The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending October 3ist, after deducting the fifth of the gross receipts payable 
to the London Platino-Brazilian Telegraph Company, Limited, were £4,235. 

The West Coast of America Telegraph Company, Limited,. .The gross earnings for 
the month of October, 1890, were £5,800. 

The West India and Panama Telegraph Company, The receipts for the half-monbth 
ended October 31st, are £2,910, as compared with £2,735 in the corresponding 
period of 1889, ; 
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Present 


250,0001 
1,549,1601 
2,725,4201 
2,725,4201 

130,000 

84,5001 
75,0001 
63,416 
63,416 
$7,216,000 

224,850 

20,000 
16,900 
6,000 
12,931 
6,090 
60,710 
400,000 
70,000 

200,0001 
1,200,0002 

250,000 

320,0001 


91,8001 
325,2001 
145,3001 


198,2001 
45,000 
19,900 
70,000 


67,385 


20,000 
180,227 
180,042 
150,000 

15,9001 
230,0091 

9,3341 
5,3341 

41,609 
200,0001 

17,000 

11,334 

11,334 

38,348 
100,0002 

43,900 
438,984 

15,000 

15,000 
220,000 

9,000 


209,750 


20,000 
3,381 
78,949 
37,350 
150,0002 
58,000 
146,1281 
3,2001 
15,609 
290,9001 
30,000 
150,0002 
64,174 
27,873 
27,873 
200,0001 
250,0001 
88,321 
34,563 
4,669 
1,336,000 
175,100 
42,853 


SHARE LIST OF ELECTRICAL COMPANIES. 


Name. 


African Direct Telegraph; Ltd., 4 p. c. Deb. Regd. and to Bearer 


Anglo-American Telegraph, Limited “4 
Do. do. 6p.c. Preferred . ot te : ay 
Do. do. Deferred ... 

Brazilian Submarine Telegraph, Limited .. 

Do. do. 5 p. ec. Bonds.. 3s 
Do. do. 5 p. ¢. 2nd Series, repayable J une, "1996 


Brush Electric Engineering Ordinary, Nos. 1 to 63,416.. “ 
Do. do. Preference, Nos. 1 to 63 416 
Commercial Cable, Capital Stock ... 
Consolidated Telephone Construction and Maintenance, ‘Ltd. 
Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20, 000 
Cuba Telegraph, Limited : y 
Do. do. 10p.c. Preference 
Direct Spanish Telegraph, Limited : 
Do. do. 10 p. c. Preference 
Direct United States Cable, Limited, 1877 
Eastern Telegraph, Limited, Nos. 1 to 400,000 
Do. 6 p. c. Preference 
Do. 5 p. c. Debs. (1879 issue), repay. Aug. as 1899 
Do. 4p. c. Mortgage Debenture Stock ... 
Eastern Extension, Australasia and China Telegraph, Limited 


hye 2 only paid) 


Do. 6 p. c. Debentures, repay. February, 1891 

Do. 5p.c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. reg. 
1 to 1,049 3,976 to 4,326 

Do. do. Bearer Nos. 1,050—3,975 and 4,327—6,400 ios 


Eastern and South African Tel., Ld., 5 p. c. Mort. Deb., 1900 
{ redeem. ann. drawings, Registered Nos. 1 to 2,343 
Do. do. do. to bearer, Nos. 2,344 to 5,500 
Electric Construction, Limited, Nos. 101 to 45,100 
*Electricity Supply Co. of Spain, Nos. 101 to 20,000 ne 
Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000 
Elmore’s Wire Manufacturing, Limited, Nos. 1 to 67,3885 
issued at 1 pm. all paid (£14 paid) 
Fowler-Waring Cables, Nos. 301 to 20,000 ...(£3 only paid) 
Globe Telegraph and Trust, Limited oe ahh ue 
Do. do. 6 p. c. Preference 
Great Northern Tel. Company of Copenhagen ... 
Do. do. 5 p. c. Debs. (issue of 1881) 
Do. do. do. (issue of 1883) 
Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 
7p.c. Cumulative Preference, Nos. 2,667 to 8,000 
India. Rubber, Gutta-Percha and Telegraph Works, Limited . 
Do. do. 43 p. c. Deb., 1896.. oof 
Indo-European Telegraph, Limited.. 
International Okonite, Ltd, Ordinary Nos. 22, 667 to 34, 000 (87 pd. ) 
Do. do. Preference Nos. 5,667 to 17, 000 Fs 
London Platino-Brazilian Telegraph, Limited 
Do. do. do. 6 p. ¢. Debentures — 503 
*Metropolitan Electric Supply, Limited, Nos. 6,101 to 50,000 . 
National Telephone, Limited, Nos. 1 to 438,984 ... a 5 
Do. 6 p.c. Cum. Ist Preference .. 
Do. 6 p. c. Cum. 2nd Preference ‘(£8 only paid) 


Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid)! 


Reuter’s, Limited a 
Peon of England Telephone, Ltd., “Ordinary, Nos. 1 to 2 ,000, 
2, 501 to 3,500, 93,251 to 300, 000 
Do. 6p.c. Cum. Pref., Nos. 1 to 20,000 (£33 only paid) 
Submarine Cables Trust oe 
Swan United Electric Light, Limited ‘(£34 only paid) 
Telegraph Construction and Maintenance, Limited 


Do. do. do. 5p.c. Bonds, red, 1894 

United River Plate Telephone, Limited ... 

Do. do. 5 p. c. Debenture Stock.. 

Do. do. 7 p. c. Debs., Nos. 1 to 1,000 
West African Telegraph, Limited, Nos. 7,501 to 23,109 .. 

Do. do. do. 5 p. ¢. Debentures 
West Coast of America Telegraph, Limited . 

Do. do. do. 8 p. c. Debs, repay. 1902 
Western and Brazilian Telegraph, Limited : 

Do. do. do. 5p.c. Cum. Preferred . 

Do. do. do. 5p.c. Deferred .. 

Do. do. do. 6p.c. Debentures “A,” 1910. 

Do. 6 p.c. Mort. Debs., series “ B”’ of ’80, red. Feb., 1910 


West India and Panama Telegraph, Limited 
Do. do. do. 6 p. c. Ist Preference 
Do. do. do, 6 p.c. 2nd Preference... 
Western Union of U.S. Tel., 7 p. ¢. lst Mort (Building) Bonds 
Do. do. 6p.c. Sterling Bonds 


*Westmstr. Blee. Sup. Corp., Ord., Nos. 101 to 42, 953 (£3 only paid) 


ll 


| 


/ Closing 
Stock or | 
Stare | Guat 
100 99 —102 
Stock 4831— 493 
Stock 841— 85} 
Stock 13 — 131 
10 1i4— 1 
100 100 —102 
100 103 —107 
3 13— 13 
2 1j— 2 
$100 102 —104 
14/- 4— ~ §xd 
Stock 53— 5} 
10 113;— 12 
10 17 — 18 
5 35 — 44 
5 ena 
20 10}— 10}xd 
10 133— 14 
10 144— 15} 
100 106 —109 
Stock 103 —106 xd 
10 14 — 143 
100 100 —102 
1¢0 102 —105 
100 102 —105 
100 101 —104 
100 101 —104 
10 7i— 8 
5 a§-— bt 
2 5 — 59 
2 it ee : 
5 34— 4 
10 8h— 9F 
10 143— 15 
10 153— 16} 
100 101 —104 
100 104. —107 
10 114;— 123 
10 113— 123 
10 183— 193 
100 100 —102 xd 
25 35 — 37 xd 
10 ‘ert 
10 ve eee 
10 64— 7 
100 105 —I08 
10 3— 6 
5 e— 43 
10 12 — 121 
10 93— 103 
1 Loo oy | 
8 Sy oe 
1 tr ut 
5 23— 3 xd 
Cert. 1138 —117 
5 5— 652 
12 43 — 45 
100 100 —102 
5 3— 4 
Stock 90 — 94 
100 “ae nass 
10 8i— gL 
100 98 .—101 
10 4— 6 
100 102 —107 
15 1114 
73 63— 7 
4 41— 56 
100 103 —106 
100 103 —106 
10 3— 3} 
10 114— 12 
10 14 — 15 
$1,000 122 —127 
100 29 —103 
5 24— 8 


* Subject to Founders Shares. 


Closing 
Quotation. 


Highest. 
99 —102 
49 — 60 49 
85 — 86 85% 
13i— 13} 13,5, 
113— 113 113 
101 —103 
104 —108 
1j— 13 
$— 2 
102 —104 1033 
3— xd 
53— 53 
114— 12 12 
17 — 18 
33— 42 
8i— 9} 
10;— 10éxd 102 
13%— 14 14 
143— 154 | 153 
106 —109 
103 —106 105 
14 — 14t | 143, 
100 —-102 
102 —105 
102 —105 
101 —104 
101 —104 
8 — 83 8} 
43— 54 
Sieg 576 
1— 24 1% 
4— 38 
id i 
143— 143 143 
153— 16} 154 
101 —104 
104 —107 
11i— 123 
1l14— 124 
183— 192 
100 —102 
35 — 37 xd 364 
63— 7 
64— 7 
63— 73 
105 —108 
5 — 54 
43— 43 435, 
12 — 123 123 
91— 10} 
i 3 
Si— 8} 83 
i 3 
2i3— 3 xd 218 
118 —117 | 
5 — 54 58 
43 — 45 45 
100 —102 
3— 4 
90 — 94 
‘gi— 9F 
98 —101 
4— 5 4 
102 —107 
Wy —"212 4 112 
6j— 7 | 7 
4i— § 
103 —106 
103 —106 
et oF 3%5 
113— 12 | 118 
167 
120 —125 xd) 1222 
99 —103 | 
2i1— 3 2% 


(November 6,) 


| Business done 
| during week ending 
November 6, 1890. 


Lowest. 


851 


113 xd 


& bonus 


35% 


or 
a 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Blackpool Electric Tramway Company, Limited, £10 (£64 paid), 73—7%.—Elmore Copper Depositing Priorities, 7 —7}.—Elmore’s 
French Patent Copper Depositing shares of £2 (issued at 10s. premium, 15s. paid), 2}—23.—House-to-House Company (£5 paid), 


4§—5;.—London Electric Supply Corporation, Ordinary (£5 paid), 2}—2}. 


paid) 11/- —13/-.—Woodhouse & Rawson Ordinary of £5 (£2 10s. paid), 24—}.—Preference, 444. 


Bank Rats or Discount.—5 per cent, (25th September 1899). 


—Manchester Edison and Swan Company, £9 (£1 
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THE ELECTRO-MAGNET.* 


By Prof. SILVANUS P. THOMPSON, D.Se., B.A., M.I.E.E. 


(Continued from page 536.) 


On examining the numbers in detail we observe that the largest 
number of magnetic lines forced round the bend of the iron core, 
through the coil c, was 24,040 (the cross section being a little over 
1 square centimetre), which was when the armature was in contact. 
When the armature was away, the same magnetising power only 
evoked 9,795 lines. Further, of those 24,040, 23,660 (or 983 per 
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Fic, 44.—Curves OF MAGNETISATION PLOTTED FROM PRECEDING. 


cent.) came up through the polar surfaces of contact, and of those 
again 21,980 (or 924 per cent. of the whole number) passed through 
the armature. There was leakage, then, even when the armature 
was in contact, but it amounted to only 73 per cent. Now, when 
the armature was moved but 1 millimetre (i.¢c., j,th inch) away, 
the presence of the air-gaps had this great effect, that the total 
magnetic flux was at once choked down from 24,040 to 17,220, Of 
that number only 10,810 (or 61 per cent.) reached the polar sur- 
faces, and only 8,110 (or 47 per cent. of the total number) suc- 
ceeded in going through the armature. The leakage in this case 
was 53 per cent.! With a 2 millimetre gap, the leakage was 65 
per cent. when the strongest current was used. It was 68 per 
cent. with a 5 millimetre gap, and 80 per cent. with a 10 milli- 
metre gap. It will further be noticed that whilst a current of 0:7 
ampére sufficed to send 12,506 lines through the armature when it 
was in contact, a current 8 times as strong could only succeed in 
seriding 8,110 lines when the armature was distant by a single 
millimetre. 

Such an enormous diminution in the magnetic flux through the 
armature consequent upon the increased reluctance and increased 
leakage occasioned by the presence of the air-gaps, proves how 
great is the reluctance offered by air, and how essential it is to 
have some practical rules for calculating reluctances and esti- 
mating leakages to guide us in designing electro-magnets to do 
any given duty. 

The calculation of magnetic reluctances of definite portions of a 
given material are now comparatively easy, and, thanks to the 
formule of Professor Forbes, it is now possible in certain cases to 
estimate leakages. Of these methods of calculation an abstract 
will be given in the appendix to this lecture. I have, however, 
found Forbes’s rules, which were intended to aid the design of 
dynamo machines, not very convenient for the common cases of 
electro-magnets, and have therefore cast about to discover some 
more apposite mode of calculation. To predetermine the probable 
percentage of leakage one must first distinguish between those 
magnetic lines which go usefully through the armature (and help 
to pull it) and those which go astray through the surrounding air 
and are wasted so far as any pull is concerned. Having set up 
this distinction, one then needs to know the relative magnetic con- 
ductance, or permeance, along the path of the useful lines and 
that along the innumerable paths of the wasted lines of the stray 
field. For (as every electrician accustomed to the problems of 
shunt circuits will recognise) the quantity of lines that go respec- 
tively along the useful and wasteful paths will be directly 
proportional to the conductances (or permeances) along those 
paths, or will be inversely proportional to the respective resistances 
along those paths. It is customary in electro-magnetic calcula- 


* Cantor Lecture. 


Delivered before the Society of Arts, 
January 27th, 1890. 


tions to employ a certain coefficient of allowance for leakage, the 
symbol of which is v, such that when we know the number of 
magnetic lines that are wanted to go through the armature we 
must allow for v times as many in the magnet core. Now, if u 
represents permeance along the useful path, and w the permeance 
of all the waste paths along the stray field, the total flux will be 
the useful flux as u + wis tow. Hence the coefficient of allow- 
ance for leakage v, is equal to wu + w divided by u. The only real 
difficulty is to calculate wu and w. In general wis easily calculated, 
it is the reciprocal of the sum of all the magnetic reluctances 
along the useful path from pole to pole. In the case of the 
electro-magnet used in the experiments last described, the mag- 
netic reluctances along the useful path are three in number, that 
of the iron of the armature, and those of the two air-gaps. The 
following formula is applicable, 
luct, Lh ay Ee 
reluctance = 77 hp? 
if the data are specified in centimetre measure; the suffixes 
1 and 2 relating respectively to the iron and to the air. If the 
data are specified in inch measures the formula becomes 
luct ogiss {1 pas 

reluctance = ( { PURE } 
But it is not so easy to calculate the reluctance (or its reciprocal, 
the permeance) for the waste lines of the stray field, because the 
paths of the magnetic lines spread out so extraordinarily and bend 
round in curves from pole to pole. 

Fig. 45 gives a very fair representation of the spreading of the 
lines of the stray field that leaks across between the two limbs of 
a horse-shoes electro-magnet made of round iron. And for square 
iron the flow is much the same, except that it is concentrated a little 
by the corners of the metal. Forbes’s rules do not help us here. 
We want anew mode of considering the subject. 

The problems of flow, whether of heat, electricity, or of magne- 
tism, in space of three dimensions, are not amongst the most easy 
of geometrical exercises. However, some of them have been 
worked out, and may be made applicable to our present need. 
Consider, for example, the electrical problemoof finding the resist- 
ance which an indefinitely extended liquid (say a solution of 
sulphate of copper of given density) offers when acting as 4 con- 
ductor of electric currents flowing across between two indefinitely 
long parallel cylinders of copper. Fig. 45 may be regarded as 


Fig. 45.—Curves oF Firow or Magnetic Lines 1n AiR FROM 
ONE CYLINDRICAL POLE TO ANOTHER, 


representing a transverse section of such an arrangement, the 
sweeping curves representing lines of flow of current. In a 
simple case like this it is possible to find an accurate expression 
for the resistance (or for the conductance) of a layer or stratum of 
unit thickness. It depends on the diameters of the cylinders, on 
their distance apart, and on the specific conductivity of the 
medium. It is not by any means proportional to the distance 
between them, being, in fact, almost independent of the distance, 
if that is greater than twenty times the perimeter of either 
cylinder. Neither is it even approximately proportional to the 
perimeter of the cylinders except in those cases when the shortest 
distance between them is less than a tenth part of the perimeter 


of either. The resistance, for unit length of the cylinders, is, in 
fact, calculated out by the rather complex formula :— 
I 
R= aay, log. nat. h ; x 
Where 
2a 


eb + la wee 
the symbol a standing for the radius of the cylinder; } for the 
shortest distance separating them; jp for the permeability, or in 
the electric case the specific conductivity of the medium. 

Now, I happened to notice, as a matter that greatly simplifies 
the calculation, that if we confine our attention to a transverse 
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layer of the medium of given thickness, the resistance between 
the two bits of the cylinders in that layer depends on the ratio of 
the shortest distance separating them to their periphery, and is 
independent of the absolute size of the system. If you have the 
two cylinders an inch round, and an inch between them, then the 
resistance of the slab of medium (of given thickness) in which 
they lie will be the same as if they were a foot round and a foot 
apart. Now that simplifies matters very much, and thanks to my 
friend and former chief assistant, Dr. R. Mullineux Walmsley, 
who devoted himself to this troublesome calculation, I am able to 
give you, in tabular form, the magnetic resistances within the 
limits of proportion that are likely to occur. 

The numbers from columns 1 and 2 of the following table are 


Taste VIII.—Maganetic RELUCTANCE OF Arr Between Two 
PARALLEL Cyn~inpRicAL Limss or Iron. 


BENPHgUe vellistance iy CES Magnetic reluctance in inch units 

b units = the magneto-motive | =‘theampere-turns -> the total 
P force + total magnetic flux. > aad flux, Slab = 1 inch 

Ratio of ef iG ee ee = Ls 

least dis- 

tance apart | 

coh one Reluctance. | Permeance. Reluctance. Pormsanon, 
O1 0'2461 4063 0:0771 12: 968 
0:2 03404 2°938 0°1066 9:377 
0°3 0°4084 2°449 0°1280 7-815 
04 0:4628 2161 0:14.50 6897 
0°5 05084 1:967 0°1593 6°278 
06 0°5479 1°825 0°1717 5 825 
0:8 0'6140 1°629 0°1924 5198 
1:0 0°6681 1:497 0°2093 4.777 
1°2 0°7144 1°400 0°22388 4571 
14 0:7550 1°324 0°2365 4,228 
16 0°7903 1°265 0 2476 4039 
1:8 0°8220 1:217 0:2575 3°883 
2'0 0°8511 1°202 6°2667 3°750 
4°0 1°:0500 0°952 0°3290 3040 
6:0 1:1710 0°854 0°3669 2°726 
8:0 1:2624 0°792 0°3955 2°528 

10:0 1°2250 0°755 64151 2°409 


fe 8 = =: 


Notr.—In the above table, unit length of cylinders is assumed 
(1 centimetre in columns 2 and 3; 1 inch in columns 4 and 5) ; the 
flow of magnetic lines being reckoned as in a slab of infinite extent, 
and of unit thickness. Symbols: p = perimeter of cylinder ; 6 = 
shortest distance between cylinders. In columns 2 and 3 the unit 
reluctance is that of a centimetre cube of air. In columns 4 and 5 
the unit reluctance is so chosen (as in the rest of these lectures 
wherever such measures are used), that the reduction of ampére 
turns to the magneto-motive force by multiplying by 4 7 + 10 is 
avoided. This will make the reluctance of the inch cube of air 
equal to 10 + 47 + 2°54 = 0'3132; and its permeance as 3°1931. 


plotted out graphically in Fig. 46 for more convenient reference. 
As an example of the use of the table we will take the following :— 


ExampLe.—Find the magnetic reluctance and permeance 
between two parallel iron cores of 1 inch diameter and 9 inches 
long, the least distance between them being 2% inches. Here b = 
2375 ; p = 31416 b + p = 0°756. Reference to the table shows 
(by interpolation) that the reluctance and permeance for unit 
thickness of slab are respectively 0°183 and 5°336. For 9 inches 
thickness they will therefore be 0-021 and 48-02 respectively. 


When the permeance across between the two limbs is thus ap- 
proximately calculable, the waste flux across the space is estimated 
by multiplying the permeance so found by the average value of 
the difference of magnetic potential between the two limbs. And 
this, if the yoke which unites the limbs at their lower end is of 
good solid iron, and if the parallel cores offer little magnetic re- 
luctance as compared with the reluctance of the useful paths, or 
of that of the stray field, may be simply taken as half the ampére- 
turns (or, if centimetre measures are used, multiply by 1°2566). 

The method here employed in estimating the reluctance of the 
waste field is of course only an approximation ; for it assumes that 
the leakage takes place only in the planes of the slabs considered. 
As a matter of fact, there is always some leakage out of the planes 
of the slabs. The real reluctance is always therefore somewhat 
less, and the real permeance somewhat greater, than that calcu- 
lated from Table VIII. 

-For the electro-magnets used in ordinary telegraph instruments 
the ratio of b to pis not usually very different from unity, so that 
for them the permeance across from limb to limb per inch length 
of core is not very far from 5:0, or nearly twice the permeance of 
an inch cube of air. 

We are now in a position to see the reason for a curious state- 
ment of Count du Moncel which for long puzzled me. He states 
that he found, using distance apart of one millimetre, that the 
attraction of a two-pole electro-magnet for its armature was less 
when the armature was presented laterally than when it was 
placed in front of the pole-ends, in the ratio of 19 to 31. He does 
not specify in the passage referred to what was the shape of either 
the armature or the cores. If we assume that he was referring to 
an electro-magnet with cores of the usual sort—round iron with 
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flat ends, presumably like fig. 11—then it is evident that the air 
gaps, when the armature is presented sideways to the magnet, are 
really greater than when the armature is presented in the usual 
way, owing to the cylindric curvature of the core. So, if at equal 
measured distance the reluctance in the circuit is greater, the 
magnetic flux will be less and the pull less. 
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Fig. 46.—Dragpam or. LEAKAGE RELUCTANCES. 


It ought also now to be evident why an armature made of iron 
of a flat rectangular section, though when in contact it sticks on 
tighter edgeways, is at a distance attracted more powerfully if 
presented flatways. The gaps, when it is presented flatways (at 
an equal least distance apart) offer a lesser magnetic reluctance. 

Another obscure point also becomes explainable, namely, the 
observations by Lenz, Barlow, and others, that the greatest amount 
of magnetism which could be imparted to long iron bars by a given 
circulation of electric current was (nearly) proportional, not to the 
cross-sectional area of the iron, but to its surface; The explana- 
tion is this. Their magnetic circuit was a bad one, consisting of 
a straight rod of iron and of a return path through air. Their 
magnetising force was being in reality expended not so much on 
driving magnetic lines through iron (which is readily permeable) 
but on driving the magnetic lines through air (which is, as we 
know, much less permeable), and the reluctance of the return 
paths through the air is—when the distance from one to the other 
of the exposed end parts of the bar is great compared with its 
periphery—very nearly proportional to that periphery, that is to 
say, to the exposed surface. 


—{) CURRENT 


Fic. 47.—Von Feruirzscn’s Curves oF MAGNETISATION OF Rops 
oF Various DIAMETERS. 


Another opinion on the same topic was that of Professor Miiller, 
who laid down the law that for iron bars of equal length, and 
excited by same magnetising power, the amount of magnetism 
was proportional to the square root of the periphery. A vast 
amount of industrious scientific effort has been expended 
by Dub, Hankel, Von Feilitzsch, and others on the attempt 
to verify this “law.” Not one of these experimenters seems 
to have had the faintest suspicion that the real thing which 
determined the amount of magnetic flow was not the iron but the 
reluctance of the return path through air. Von Feilitzsch plotted 
out the accompanying curves (Fig. 47), from which he drew the 
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inference that the law of the square root of the periphery was 
established. The very straitness of these curves shows that in no 
case had the iron become so much magnetised as to show the bend 
that indicates approaching saturation. Air, not iron, was offering 
the main part of the resistance to magnetisation in the whole of 
these experiments. I draw from the very same curves the con- 
clusion that the magnetisation is not proportional to the square 
root of the periphery, but is more nearly proportional to the 
periphery itself ; indeed, the angles at which the different curves 
belonging to the different peripheries rise show that the amount 
of magnetism is very nearly as the surface. Observe here we are 
not dealing with a closed magnetic circuit where section comes into 
account ; we are dealing with a bar in which the magnetism can 
only get from one end to the other by leaking all round into the 
air. If, therefore, the reluctance of the air path from one end of 
the bar to the other is proportional to the surface, we should 
get some curves very like these; and that is exactly what 
happens. If you have a solid, of a certain given geometrical form, 
standing out in the middle of space, the conductance which 
the space around it (or rather the medium filling that space), 
offers to the magnetic lines flowing through it, is practically 
proportional to the surface. It is distinctly so for similar 
geometrical solids, when they are relatively small as compared 
with the distance between them. Electricians know that the 
resistance of the liquid between two small spheres, or two small 
discs of copper immersed in a large bath of sulphate of copper, is 
practically independent of the distance between them, provided 
they are not within ten diameters, or so, of one another. In the 
case of a long bar we may treat the distance between the protrud- 
ing ends as sufficiently great to wake an approximation to this 
law hold good. Von Feilitzsch’s bars were, however, not so long 
that the average value of the length of path from one end surface 
to the other end surface, along the magnetic lines, was infinitely 
great as compared with the periphery. Hence the departure from 
exact proportionality to the surface. His bars were 9:1 centi- 
metres long, and the peripheries of the six were respectively 
94°9, 90°7, 79°2, 67°6, 54°9, and 42°9 millimetres. 

It has long been a favourite idea with telegraph engineers that 
a long-legged electro-magnet in some way possessed a greater 
“projective” power than a short-legged one; that, in brief, a 
long-legged magnet could attract an armature at a greater distance 
from its poles than could a short-legged one made with iron cores 
of the same section. The reason is not far toseek. To project or 
drive the magnetic lines across a wide intervening air-gap requires 
a large magnetising force on account of the great reluctance and 
the great leakage in such cases. And the great magnetising force 
cannot be got with short cores, because there is not, with short 
cores, a sufficient length of iron to receive all the turns of wire 
that are in such a case essential. The long leg is wanted simply 
to carry the wire necessary to provide the requisite circulation of 
current. 

We now see how, in designing electro-magnets, the length of 
the iron core is really determined; it must be long enough to 


Taste IX.—Errect or Jornts In Wroucut Iron Bar 
(NOT COMPRESSED). 


| Thickness of 


| Mean thickness of | ; . * 
B | equivalent air- Mer PitcLaee 
H | Space for one cut. per cut 


| Centi- 
| metres, 
| 

| 


| 
solia, | Cetin | ty four. | Ta eight. | Bs a Inches, Inches, 


| 
two. | netres. 
| 


7-5 | 8,500] 6,900) 4,809 
15 | 13,400 | 11,550, 8,900 


2,600 | 0-0036|0:0014 4 | 1:57 
5,550 | 0:0030 | 0°0012 | 2°53 | 100 


30 | 15,850 } 14,550 | 12,940 | 9,800 | 0 0020 | 0:0008 | 1:10 | 0-433 
50 | 16,400 | 15,950 | 15,000 | 13,300 | 0:0013 | 0 0005 | 0:43 | 0-169 
70 | 17,100 | 16,840 | 16,120 | 15,200 | 0-0009 | 0-0004. | 0-22 | 0-087 


} 


allow of the winding upon it of the wire which, without over- 
heating, will carry the ampére turns of exciting current which will 
suffice to force the requisite number of magnetic lines (allowing 
for leakage) across the reluctances in the useful path. We shall 
come back to this matter after we have settled the mode of calcu- 
lating the quantity of wire that is required. 

Being now in a position to calculate the additional magnetising 
power required for forcing magnetic lines across an air gap, we 
are prepared to discuss a matter that has been so far neglected, 
namely, the effect on the reluctance of the magnetic circuit, of 
joints in the iron. Horse-shoe electro-magnets are not always 
made of one piece of iron bent round. They are often 
made, like fig. 11, of two straight cores shouldered and screwed, or 
rivetted into a yoke. It is a matter purely for experiment to 
determine how far a transverse plane of section across the iron 
obstructs the flow of magnetic lines. Armatures, when in contact 
with the cores, are never in perfect contact, otherwise they would 
cohere without the application of any magnetising force; they are 
only in imperfect contact, and the joint offers a considerable mag- 
netic reluctance. This matter has been examined by Prof. J. J. 
Thomson and Mr. Newall, in the Cambridge Philosophical 
Society’s Proceedings, in 1887 ; and recently more fully by Prof. 
Ewing, whose researches are published in the Pilosophical Maga- 
xine for September, 1888. Ewing not only tried the effect of 
cutting and of facing up with true plane surfaces, but used 


different magnetising forces, and also applied various external 
pressures to the joint. For our present purpose we need not enter 
into the questions of external pressures, but will summarise the re- 
sults which Ewing found when his bar of wrought iron was cut 
across by section planes, first into two pieces, then into four, then 


into eight. The apparent permeability of the bar was reduced at 
every cut. 
(To be continued.) 
NEW PATENTS—1890. 
16264. “ Improvements in electro-motors and dynamo- 
machines.” H.COunrirry. Dated October 13. | 
16272. “Improvements in or appertaining to globe or shade 


holders for incandescent electric lamps, in part applicable to other 


lamps.” R.L. B. Rarnsone. Dated October 13. 
16279. ‘‘{mprovements in the process and apparatus for elec- 
trical casting of metals.” N.Sxtawranorr. Dated October 13. 
16322. “ Improvements in insulating cells for electric batteries.” 


S.C. C. Curriz. Dated October 14. (Complete.) 


16415. ‘Improvements in methods of and apparatus for utili- 
sing electricity in the formation of sheet metal articles.” M. W. 


Dewey. Dated October 15. (Complete.) 

16472. << A new or improved automatic coin freed apparatus for 
giving electric shocks.” B.J.Sraczy. Dated October 16. 

16534. ‘New or improved electrical priming or electrical 


frictional priming screw plugs.” A. Lonaspon. Dated October 


17. (Complete.) 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS 1889. 


13960. “Improvements in and relating to apparatus for mea- 
suring electric currents and for weighing bodies or substances.” 
A.L. Sueparp. Dated September 4. 8d. The operation of the 
apparatus is. as follows:—The speed of an electro-motor is so 
regulated that at any moment the pull of a centrifugal governor 
equal to the pull of the current being measured. Any increase of 
the said current will cause a coil upon the extremity of a beam or 
balance lever to approach the coil or magnet in the said circuit, 
and thus lower or depress the extremity of the said beam or 
balance lever carrying the said coil, and consequently raise or 
elevate the other extremity thereof, and complete the circuit to 
the electromotor. The speed of the latter will then be increased 
so that the arms carrying the balls of the governor will fly out- 
wards by centrifugal force, and act upon the other extremity of 
the said beam or balance lever, so as to draw down or depress the 
same, and cause the said beam or balance lever to resume its 
normal position of equilibrium. 6 claims. 


14118. “Improvements in switches for electrical propulsion 
purposes.” M.Ivmiscu. Dated September 7. J1d. Consists in 
the employment of a make and break lever, which is so combined 
with the switches that they can only be shifted after the make 
and break lever has been first moved so as to break the circuit. 6 
claims. 


14114. “ Improved switch for electrical tramcars.” M. Immiscu. 
Dated September7. 11d. Theswitch ensures the locking of the parts 
for effecting the necessary changes in any position to which they 
have been shifted, that is to say, on one side or other of a central 
position, or in the central position, when the circuit is broken. 2 
claims. 


14447. “ Improvements in or appertaining to electric or cable- 
propelled rail or tramway cars, and to brake mechanism therefor, 
partly applicable to other vehicles.’ W. P. THompson. (A 
communication from abroad by S. A. Bemis and L. Pfingst, of 
America.) Dated September 13. 8d. Particularly relates to 
improved means for mounting and spring-supporting the car body 
on the trucks, to improvements in means for hanging the motor 
when used in connection with the truck, from what is termed the 
yoke frame, whereby it may be advantageously supported for its 
most efficient operation ; it further relates to an improved con- 
struction of the yoke frame for the proper supporting of the brake 
mechanism, whereby said mechanism is independent of the car 
body, and will not be affected by the bounding motion thereof; it 
further relates to brake devices for the trucks of cars of the above- 
named description having such a construction and arrangement 
that the space between the car wheel axles of the truck which is 
required for the electric motor or motors, or for a grip mechanism 
in case the truck is used for a cable car, is not encumbered incon- 
veniently with any of the brake-operating mechanism ; the inven- 
tion further relates to an improved shoe and connection for the 
bracing or trussing parts between the truck and the sill of the car. 
9 claims. 


15230. “ Improvements in electric batteries.” Sir WiLL1aAm 
Vavasour. Dated September 27. 1s. 8d. Theinventor provides 
a porous pot, or a partially porous cell, containing or surrounding 
one of the electrodes of the battery; this porous pot, or partially 
porous cell, is closed or cemented up with the electrode therein, but 
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having a connection with the electrode passing through, and pro- 
vided with inlet or outlet passage or passages for the liquid under 
pressure. The other electrode or electrodes is or are placed out- 
side the porous pot or partially porous cell. The exciting or 
opposing liquid is forced by pressure through the porous pot, and 
the invention being applicable to single or double fluid batteries. 
4 claims. 


15402. “Improvements in or relating to alternate current 
electric distribution.” W.P.THompson. (A communication from 
abroad by G. Westinghouse, jun., of Pittsburg. Dated October 1. 
8d. Claims:—1l. The combination with a circuit supplied by 
alternating electric currents, of two or more electric converters 
having their primary coils connected in series in said circuit, and 
an incandescent electric lamp or other translating device con- 
nected in the secondary circuit of each converter, the coils of the 
converter being so proportioned to the mass of iron in the corre- 
sponding cores that, upon the interruption of the circuit through 
any lamp, a normal current is allowed to pass through the other 
converters by reason of the high magnetic saturation of the core 
of the corresponding converter. 2. Ina series system of secondary 
distribution, a converter so proportioned that the self-induction of 
its primary with open secondary is the equivalent of the resist- 
ance of the translating devices normally on the secondary circuit. 
3. In a series system of electrical secondary distribution, con- 
verters having their primary coils so proportioned that the 
inductive opposition to the current is approximately the same 
when the secondary is open as when the secondary is closed 
through its normal circuit. 


15449. “ Improvements in electrical cables.” W.T. Guover. 
Dated October 1. 6d. The inventor uses either a solid wire or 
strip or a strand of fine wires or strips as a conductor, and this 
conductor he insulates, and around this insulation he places an 
equivalent to the core in the shape of fine wires or strips, and he 
insulates these if desired. He then lays the requisite number of 
conductors so prepared into the cable, encasing the cable in insu- 
lating and protecting material if desired. 1 claim. 


—_—~ 


15769. “ Apparatus for measuring and recording electric cur- 
rents.” Sir W. THomson. Dated October 8. 11d. Claims :— 
1. The instrument for measuring and recording electric currents, 
substantially as described and shown on the drawings. 2. In an 
instrument for measuring and recording electric currents by dif- 
ferent positions of an indicator, the use of two bars attached to 
the indicator at right angles to one another, carrying adjustable 
weights for varying and adjusting the sensibility and zero of the 
instrument. 3. In an instrument for measuring and recording 
electric currents, the combination of an indicator and recorder 
with a cam caused to turn at a uniform speed ; the recordercoming 
in contact with the cam once in each revolution, and remaining 
in contact for a longer or shorter time according to the strength 
of current, and recording the amount of current while in contact 
with the cam either by a trace on a revolving drum or by a train 
of counting wheel work, or by both simultaneously, substantially 
as described. 4. In an instrument for measuring and recording 
electric currents, the use of a pendulum or spring for controlling 
the motions of the indicator by touching it through part of its 
range. 

15968. ‘Improvements in insulating supports for underground 
electrical conductors.” W. C. Jonnson and S. E. PHILLIPs. 
Dated October 10. 6d. Claims:—1. Supporting electrical con- 
ductors in underground troughs or channels by means of insu- 
lating supports having receptacles containing an insulating liquid 
so arranged as to effect perfect insulation between that part of the 
support to which the conductor is attached, and that part which 
is connected to the trough or channel, substantially as described. 
2. The use for supporting electrical conductors in underground 
troughs or channels of insulating supports, constructing sub- 
stantially as herein described with reference to the drawings, 
wherein a receptacle or cup-shaped insulator, containing an insu- 
lating liquid, is so combined with the supports for the conductors 
as to effectually insulate the support of the conductor from the 
part of the insulator connected to the trough or channel. 

16599. ‘ Improvements in and relating to electric date and 
time stamps.” C. Apams-RANDALL. Dated October 21. 1s. 1d. 
Has for its main object the combination of number-printing appa- 
ratus with electric date and time printing apparatus. 5 claims. 


16697. “ Improvements in electro-dynamic machines. O. T. 
Buatuy. Dated October 22. 11d. Claims:—1l. An _ electro- 
dynamic machine, consisting of a combined alternately acting 
transformer and motor, having two alternate current magnetic 
fields (or groups of these) separate from and independent of one 
another, the phases of which are displaced from one another, and 


of a revolving armature with coils closed upon themselves, acted 
upon by the two magnetic fields or groups of fields, at differeut 
parts of its surface and revolution, substantially as set forth. 2. 
An electro-dynamic machine, such as is referred to in claim 1, 
having two field magnets, or groups of these, placed at an angle to 
one another, and an armature with its coils straight, substantially 
as set forth. 3. An electro-dynamic machine, such as is referred 
to in claim 1, having two parallel fields, or groups of these, and an 
armature with its coils made in two parts, the one part at an angle 
to the other, substantially as set forth. 


CORRESPONDENCE. , 


Telephone Switchboards. 

In reply to your correspondent “ Z.” in last week’s 
REVIEW, we should be glad to show him one of the 
switchboards in question in operation, and give full 
information at our London office, 11, Queen Victoria 
Street. 


Telegraph Mfg. Co. Ltd. 
November 5th, 1890. 


A Speedy Method of Localising Defects in an Electric 
Lighting Cabie. 

Referring to the above article which appeared in 
your issue of October 10th, I submit the following, as 
it may contain some merit, there being less apparatus 
necessary. 

Attach the battery to the two free ends of the cable 
the farther ends being connected as were shown. 


With a sensitive voltmeter grounded, take the P.D 
of X, calling it Vv, then take a reading of the remaining 
section, calling it v’, the equation will be 


Seo — X °° Vo ° Vv’ 


Vio UV 


A simpler method wouldjibe to itake the total P.D., 
calling it V, then the P.D.’of xX calling it v’, this 
formula will then be 


v’ (900) 
>. E> aot a 


The above occurred to me while perusing the article, 
and while original with me at the moment, doubtless 
have been used by others with various modifications. 
Still hoping that they may be of use to some, I remain 


Osborn P. Loomis. 
Brooklyn, N.Y., U.S.A., October 22nd, 1890. 


Rule for Electric Bell and Alarm Wiring. 


In the fitting of electric bells, signals, fire and 
burglar alarms, &c., and more especially in repairs, 
renewals, or additions, it is of great importance to be 
able to distinguish “ battery wires ”—7.e., wires leading 
direct from or to the battery—from “connecting 
wires,” @¢. Wires running between pushes and indi- 
cators, indicators and bells, alarms and bells, &c. 

I have devised a rule (see p. 56 “ Practical Electrical 
Notes,” 2nd Ed. : Spon), the adoption of which enables 
* connecting wires” to be distinguished at a glance 
from “battery wires,” and, what is more, “++ battery 
wires” and “ — battery wires” are clearly indicated. 
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My rule is as follows :— 

“All wires leading from the + pole of the battery to 
any push, &c., should be of a plain bright colour (say 
white, yellow, or red); all wires running between 
apparatus—connecting wires—should have.a covering 
in which two or more colours are blended; and all 
wires leading direct back to the battery should be of a 
plain dark colour, preferably black.” 

The adoption of this rule by electric bell fitters 
would, I beg to suggest, save much valuable time 
which is now wasted in what is generally termed 
& testing.” 

W. Perren Maycock, A.M. Inst. E.E. 


November 3rd, 1890. 


The Elmore Copper Process. 


Owing to my absence abroad, I have been unable to 
answer earlier the questions put by you in your leader 
of the ]7th inst. 

I wish, however, now, without troubling you or your 
readers with any fuller details of the Elmore process 
than I have given in your own and other publications, 
to draw attention to the following errors in your articles 
of the 17th and 24th inst. 

1. Your calculation of the current necessary to deposit 
20 tons of copper per week is practically ridiculous. 

2. The resistance of “the bath,” founded upon this 
purely imaginary current is equally ridiculous. 

3. Your deduction as to the necessary size of tanks 
involves a like absurdity. . 

4, The figure of current density quoted by you from 
Mr. J. T. Sprague is more than double of what is 
possible in ordinary commercial depositing, with any- 
thing like good results, : 

This point is fully entered into in M. Fontaine’s 
book from which you have quoted. The current den- 
sity, therefore, which is feasible with the Elmore 
process being about three times that possible in ordi- 
nary work, presents an advantage of no small im- 
portance. . 

5. The assumption by you that the price of a horse- 
power is about £10 per annum—the week being 60 

_hours—is entirely inapplicable to the case considered 
by you, because— 


(a) A week in an electro-depositing factory 
averages about 156 hours in place of 60 hours. 

(>) A factory of such a kind is not set up (as 
suggested by you) in a city where floor space is 
expensive. 

(c). In a city coal is not to be obtained delivered 
free at 8s. 6d. per ton as it is at present in the 
Elmore factory near Leeds. 

(d.) In the case of an industry in which power 
forms a large proportion of the working expenses, 
every attention is paid to reducing the cost of the 


power by the use of suitable engines and power- 


saving apparatus. 


Iam only surprised that you should have dared to 
estimate the cost of electrical deposition on an assump- 
tion so opposed to the experience of engineers. 

6. Even if the cost of power were such as you have 
assumed it to be, the quality of the articles produced 
and the small amount of labour required would still 
leave a very large profit to the company for depositing 
copper articles only, and it should be remembered that 
copper is only one of the metals to which the process 
can be applied. 

I would ask you how can you reconcile the figures 
of cost given by you in a table on page 479, where the 
average cost of producing a ton of refined copper is 
given at about £12 with the fact that electrolytically 
refined copper can be bought in the open market ata 
price which would thus entail upon the maufacturer a 
dead loss of over 30 per cent. ? ; 

The value of the various figures given by you may 
be fairly gauged by this sample. 

If any doubt exists in the minds of yourselves or 


your readers on this point, a moment’s enquiry of any 
installer of electrolytic plant will confirm the truth of 
my remarks. 

7. You assume that the value of the Elmore wire 
process can only be due to the probability of it com- 
manding a higher price. 

This is entirely incorrect, and I believe that the 
company can show a very handsome profit in this 
department, even at the same price as wire of not more 
than 98 per cent. conductivity, which is the usual 
quality guaranteed and not 96 per cent. as quoted by 
you. 

8. In opposition to your calculations we may safely 
put the reports of the various eminent men who have 
examined and tested the process, and, in addition to 
these (which have been published), I may add that the 
English calculations and results have been quite re- 
cently checked and verified with great care by com- 
petent French engineers who have visited the works at 
Leeds, and, after making their tests, have given a cer- 
tificate as to the correctness of the cost of manufacture 
and the quality of the articles which you on your own 
responsibility, and without having seen the process, 
have thought well to deride. 

I have selected the above eight points with a wish to 
make my letter as short as possible, and in justice to 
the Elmore Company, I trust that if Iam incorrect in 
any of my statements, you will publicly make the same 
known, but if not it will only be left for your readers 
to conclude that you have made an unwarrantable 
attack upon anew industry, without such knowledge 
of the matter as alone could justify you in doing so. 

I make no comment upon your high principled sug- 
gestion as to how persons might successfully steal the 
ideas of the inventors. So far as the Elmore patents 
are concerned, I have no doubt that the company will 
be perfectly ready to meet any such attempts, and to 
put the infringer through what you seem desirous that 
the patents should undergo, viz., the fire of the Court. 


W. Stepney Rawson. 
October 29th, 1890. 


The Lane-Fox Patents. 


I willingly accept the challenge to me in your last 
article on my patents. 

Stated briefly, and stripped of all garnishments, the 
following are the chief arguments which you invite me 
to overthrow : 

1. My inventions are dependent upon the working of 
Ohm’s law. Iam not the discoverer of this law; ergo, 
there is nothing new in my inventions. - 

2. An arrangement of parts forming a novel combi- 
nation does not constitute a patentable invention, “the 
parts themselves being the patentable matter, and not 
their rearrangement.” 

3. The use of secondary batteries as reservoirs of 
electrical energy does not imply or include their inter- 
mittent use (as a reserve), but only their constant use 
as a “simultaneous” accompaniment to the primary 
source of energy. 

4, Although primary batteries are unsuitable for the 
maintenance of a constant potential (and therefore for 
electric lighting) ; yet inasmuch as the same general 
law governs the electric currents generated by all 
sources of dynamic electricity, a vague proposal for the 
utilisation of primary batteries for electric lighting 
constitutes an anticipation of my system in which they 
are not used. 

I believe the mere statement of these weighty pro- 
positions, in all their naked simplicity, will carry (to 
most minds) their own refutation. I leave it to you to 
correct me if the above statement does not fairly repre- 
sent your main arguments, 

_ In order, however, to comply more literally. with 
your request fora further explanation, I now offer.a few 
more remarks on each point seriatim. 

1. This affects the novelty of my system of distribu- 
tion. Now I maintain that there is an important dif- 
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ference—a difference in kind, not merely in degree or 
in detail—between my system and the arrangements 
and projects which you and others have compared with 
it. The object I had in view was essentially different 
to that of previous electricians working in the same 
field. Their objects fall under two headings, namely : 

(a) The more effective utilisation of the current ina 
circuit, from whatever source, treated as a fixed quantity 
by “ dividing ” or “ subdividing ” it. 

(6) Obtaining the “ maximum effect” from the gene- 
rating source, as in the case of batteries, by arrang- 
ing the cells for “quantity” or for “tension” as 
required. 

My main object was to obtain constancy of the 
available potential at any point irrespective of the total 
quantity of current flowing. 

You mentioned Werdermann as a possible antici- 
pator of my system of distribution, but a reference to 
his patent No. 2,477 of 1878 shows clearly that neither 
did he contemplate the combination of high resistance 
incandescence lamps constructed of a continuous 
“luminous bridge,” with the use of secondary bat- 
teries as reservoirs, nor had he grasped the root idea of 
a constant potential with a varying load. Indeed, 
according to his project—for I am not aware that it was 
ever tried on a practical scale—a constant potential 
could only be maintained by keeping up, day and night, 
the full current required to work the total number of 
lamps in the installation.* 

2. You have here propounded quite a novel doctrine. 
Fortunately for the owners of a large number (if not 
the majority) of the most valuable patents, it has not 
yet been adopted by the Chancery Division, or any 
other Court that I know of which has jurisdiction in 
patent cases. But I content myself with referring you 
on this point to any text-book of English patent 
law. 

3. I have never admitted that the dynamos, accumu- 
lators and lamps must necessarily act simultaneously in 
order to work under my system. On the contrary, I 
expressly state in my leading specification above re- 
ferred to, that the charging and dischargirg of the cells 
may be effected at different times to suit the exigencies 
of an irregular and intermittent demand (see page 4 of 
the amended specification No. 3,988** of 1878). I 
should have thought, however, that even if I had 
omitted to say so, common sense would suffice to de- 
cide that the chief object of a reservoir is just the ad- 
vantage of employing it when the primary source of 
supply fails, or is cut off. 

4. My answers to the last three objections really cover 
this also. You say, indeed, that “it is only a question 
of proportioning batteries to their work,” while you 
have already admitted that in the case of primary bat- 
teries this cannot practically be done. That is to say, 
no primary batteries at present known can be rendered 
suitable for maintaining a constant potential difference 
for electric lighting purposes. 

With regard to the main question at present raised, 
namely, the novelty of my system, while I have been 
unable to find anything approaching an anticipation, 
I have been fairly astounded at the universal ignorance 
both of the system itself and of the principles upon 
which it is based, which continued to prevail up to the 
date of its first adoption in practice in 1882. Thus, 
out of a long article which appeared in the Fortnightly 
Review of February, 1879, reviewing the progress of 
electric lighting down to that date, Prof. Tyndall 
devotes about a page and a-half to the distribution of 


* The late Sir Francis (then Colonel) Bolton, in his first reswmé 
of electric lighting patents, read before the Society of Telegraph 
Engineers, on May 14th, 1879—that is, probably somewhat before 
the official publication of my leading specification—summarised 
Werdermann’s patent after referring to his semi-incandescent 
lamp as follows:—‘ When a number of lights are joined up 
in parallel arc, a switch to each is provided, such that when 
one light is intentionally extinguished, a resistance equal to 
that of the light is inserted in its place, and the light in the rest 
of the lamps is unaltered.” This, although incomplete, is a better 
summary than that which he gave three years and a-half later of 
ay ae No. 3,988, out of which he only selects the lamps 
or notice, 


incandescent electric light according to Edison’s 
“alleged mode,” but his remarks show clearly that he 
had no inkling at the time of any system of general 
supply with a variable load at a constant potential ; 
yet this was two months after my own description of 
my system had been published occupying over a column 
of the Times. He spoke throughout of the “ well- 
known” law by which ¢he current from a certain 
source may be divided and sub-divided, and compared 
such a “system” in the first instance, to a river 
dividing itself round an island or a number of islands, 
and reuniting itself in “the trunk stream ;” while, in 
the second instance, he makes a somewhat elaborate 
comparison with the circulation of the blood. (The 
italics are mine.) Evidently, however, the learned 
professor had little confidence in the feasibility of this 
“alleged mode,” for, with prescient sagacity, he con- 
cludes this part of his article as follows: “ Knowing 
something of the intricacy of the practical problem, I 
should certainly prefer seeing it in Mr. Edison’s hands 
to having it in mine.” 

I should be presuming too much upon your patience 
and courtesy were I to attempt to quote in this letter 
all the instances which I could adduce, between that 
date and 1882, of the same all-prevailing ignorance of 
my invention, (or let me at least say of the system of 
distribution, &c., I claim as my invention, and which 
has since that year been the most extensively 
adopted). 

Suffice it to add that, even as late as 1881, at the 
Society of Telegraph Engineers, elaborate systems were 
propounded of maintaining constancy of light by a 
similar device to Werdermann’s, above referred to, that 
is to say, by substituting equivalent resistances for any 
lamp when not in action. 

Having now dealt, I think, pretty exhaustively with 
the various objections which you have at present made 
against my claim, let me add a few words from a more 
personal standpoint. I much regret that anything like 
animosity should have crept into this controversy, yet 
I cannot explain the attitude which the trade generally 
(with a few honourable exceptions) have taken up 
towards me and my work onany other grounds. I can 
understand a certain reluctance to pay me or my syndi- 
cate royalties which had not been claimed while my 
patents remained in other hands; it is only human 
nature to examine such claims very closely before 
“shelling out.” What I do not understand is that I 
should be abused and ridiculed for making them, as if 
I were bound, indeed, by the previous inaction of those 
to whom I had assigned my rights. Surely the patentee 
of a system has a good right to consider himself 
entitled to some substantial return from it after 
it has been employed by nearly the whole elec- 
tric lighting world? If not, a better reason should 
at least be given for vilifying him and spurning 
his claims, than any which has yet been. made 
public. _ : 

But what I have been most pained and perplexed at, 
in this connection is that some of those who are now 
most active in attacking me were actually first intro- 
duced into the electric lighting industry through me, 
having received their early training at my hands. 
Ht tu, Brute! I might well exclaim to more than one 
of these ; but, happily, my position is not quite so 
desperate as poor Cesar’s, It is some of these very 
individuals who are now trying to get the public 
to believe that I did little or nothing for the practical 
development of the system which I am now claiming 
as my own. 

Fortunately, I do not depend on my later patents 
only for evidence to the contrary. The true history of 
the whole subject, and the share I had in it, remains 
yet to be written. One fact only in this connection 
I may, perhaps, be allowed now to record, and one 
which will no doubt take most of your readers 
by surprise. It is this, that. the modern “ E.P.S,” 
accumulator was the outcome of my introducing 
Messrs. Volckmar and Philippart, juu., into this 
country, and the first commercially-successful storage 
batteries ever made over here were made with my 
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active co-operation at the Brush Company’s Portpool 
Lane works, of which I was the founder and 
manager. 
Regretting that I am obliged to blow my own 
trumpet to this extent, I am, &c., 
St. G Lane-Fox 


October 4th, 1890. 


At a meeting of the Defence Association, formed to 
resist the claims being made by the Lane-Fox Electrical 
Company in respect of the Lane-Fox patents, held at 
the offices of the Kensington and Knightsbridge Electric 
Lighting Company, Limited, at 148, Brompton Road, 
the following resolution was passed :— 

“ That the list of members of this association be closed 
on Saturday fortnight, November 22nd, and after that 
date, members of the electrical trade, who, being 
attacked by the Lane-Fox Electrical Company, are 
desirous of availing themselves of the benefits of this 
association, will be required to pay the double fee of 
£50.” Under these circumstances, any members of the 
trade who wish to join the association, should commu- 
nicate with me before the above-mentioned date. I 
may mention for the benefit of those who are not fully 
acquainted with the steps that have been taken in the 
matter, that several opinions have been obtained and 
submitted to counsel by different members of the asso- 
ciation, all of which agree in advising that the claims 
of the Lane-Fox Electrical Company cannot be sustained. 
Trusting you will be able to insert this in your next 
issue, as it is most important that it should reach all 
your readers, 


For THE DEFENCE ASSOCIATION, 


R. S. Erskine, Hon. Sec. 
November 4th, 1890. 


The Electro-Deposition of Copper. 


Your calculation of the current requisite to deposit 
20 tons of copper in 60 hours is (of course) correct. 
But, for this work, even in this country, the week may 
be taken as 144 hours at least ; so that the current to 
deposit 20 tons of copper per week would thus be 
reduced from 287,600 to 118,800 ampéres. 

I may observe, with all due diffidence, that this large 
figure of production—over 1,000 tons of manufactured 
copper per annum—appears to be in excess of any 
probable demand at the present time, and must there- 
fore be considered as prospective, if not as speculative 
or gratuitous. Why, M. Roux, at Marseille, has been 
contenting himself with an output of 894 tons per 
annum ; whilst the great Norddentoche A ffinerie pro- 
duces but ten times that weight. And these firms only 
refine ; they do not manufacture. 

In regard to the current density allowable, this 
depends almost entirely on the degree of purity of the 
anodes, upon which are dependent the character of the 
electrolyte and the extent of the back electromotive 
force. With the anodes ordinarily used: in refining 
copper, it is not generally safe to go beyond or, indeed, 
so high as a density of 10 amperes per square foot of 
anode (or cathode) surface. At the various refineries 
the density actually varies from about one-fifth to twice 
this value. In the Elmore electro-deposition process, 
the anodes would probably be of comparatively very 
pure copper ; and the cathodes, though not plane sur- 
faces, would, from the nature of the process, be in great 
measure protected against the detrimental effects 
ordinarily resulting from high current density. A 
density of over 20 ampéres per square foot would no 
doubt in this case be practicable. 

Perhaps the most important consideration in relation 
to the above-mentioned process, is that of the compara- 
tive size of the deposition tanks, dependent upon the 
resistance between the anode and cathode surfaces. It 


appears inevitable that this will be very considerably 
greater than that which obtains in the electrolytic re- 
fining of copper. In the latter process the distance 
between the anode and cathode surfaces, both in the 
form of plates, varies from about ‘8 inch to 4 inches; 
the most usual distance being about 2 inches. The 
resistance per square foot of anode varies from °0108 to 
0322 ohm. Without being practically acquainted with 
the details of the Elmore process, I think I may, never- 
theless, safely say that the tank resistance per square 
foot of anode will, in this case, be much greater, that 
the consecutive anode surfaces will be much farther 
apart ; that the cathode surface, no longer in the form of 
a plate, will be disproportionately small (or, in other 
words, the anode surface will or should be dispropor- 
tionately large with a view to reduce resistance as much 
as possible) ; and that the tanks, for a given output, will 
be much larger than those in use for the electrolytic 
refining of copper. 

On the other hand, and in conclusion, I may point 
out that the deposition would probably be effected 
under an E.M.F. considerably less than one volt. In 
electrolytic refining, the E.M.F. for each tank in a series 
varies from ‘2 to ‘5 volt; the mean value being ‘3 volt. 
In a process where the anodes would be of compara- 
tively pure copper, the E.M.F. should be below this 
mean value—unless, indeed, such untoward conditions 
are realised that economy of horse-power becomes im- 
practicable in view of the urgency of reducing expendi- 
ture of capital on plant. 
Desmond G@. FitzGerald. 


Accumulator Explosions. 


It has often occurred to me that the above subject ~ 
has not received the attention in your columns which 
it probably deserves. But I have attributed the omis- 
sion to the exercise of a wise discretion, seeing that the 
public are so prone to take alarm at every bogey which 
presents itself, and that in certain quarters a consider- 
able amount of prejudice exists. 

Since, however, attention has been called to the 
subject in a somewhat objectionable manner, perhaps 
the sooner the public are made acquainted with the real 
facts, and to what extent danger, if any, really exists, 
the better. 

I may say that for a period extending over five or 
six years, during which the Great Northern Railway 
Company have had in use, under my charge, some 
hundreds of accumulators for both train and stationary 
lighting, only four cases of explosion have come under 
my notice, and these were only of a very insignificant 
character, the damage in each case being confined to 
the particular cell in question. Three were occasioned 
by the connecting straps becoming oxidised and break- 
ing off inside the cell just above the surface of the 
liquid, through the motion of the trains and arcing 
across, which, of course, ignited the gases. It is need- 
less to state that these were teak lead-lined cells, fitted 
with lids and vent holes. 

The remedy for this seems comparatively simple. 
Have the connecting lugs or straps made of sufficient 
strength to resist all possible vibrations, and see that 
they are properly burnt, not tin soldered on. Also, 
where possible, duplicate them; finally, the connections 
from cell to cell should be made by a separate flexible 
connector, and not simply byjmeans of a bolt through 
the two adjoining straps. 

The fourth case was occasioned by the carelessness 
of a workman holding a lighted match over the cell 
while charging ; which, however, was against orders, as 
the usual practice is to use a small glow lamp, with the 
globe whitened or silvered on one side!so as to reflect 
the light into the cell. 

In conclusion, if proper care were exercised in the 
manufacture, setting up and management of accumu- 
lators, explosions would be almost impossible, 


F. W. Cooke. 
November 3rd, 1890. 
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ELECTRIC RAILWAY ENGINEERING, 


CONSIDERING the rapidity with which electric rail- 
ways were constructed, and the almost entire absence 
of precedent and experience, it is not to be wondered 
at that breakdowns on American lines have been fre- 
quent and repair bills in many cases rather heavy. 
During the great “boom” it was necessary to get 
through the work quickly, in order to satisfy the 
enormous demand upon two or three companies then 
in existence, none of which had much practical ex- 
perience in railway work. New men had to be trained 
in the space of a few weeks, and sometimes only days, 
to take charge of the entire plant and equipment of a 
tram line, taxing to the utmost the mental and physical 
resources of both the trained’and the trainers. 

It speaks well of the indomitable energy and _perse- 
verance of Americans that they have been able, under 
most trying circumstances, to keep up a good reputa- 
tion for electric traction—in fact, to lay the foundation 
for a gigantic new industry. It was not to be won- 
dered at that motors, gearing, switches, lines, and in- 
sulation broke down with frequency, but the surprising 
part was that the men in charge did not break down 
themselves. Many a man possessed of self-esteem, 
and sufficient regard for the reputation of his em- 
ployers, could tell of anxious days and wearisome 
nights devoted to hasty repairs, discovery of defects, 
and schemes for remedies. These men had a complex 
set of duties and cares. Besides keeping things going 
with the outward appearance as if nothing had hap- 
pened, whilst hourly accidents did occur, they en- 
deavoured to show that electric traction is not only 
better, but also cheaper than any other kind of traction. 
The eyes of the sceptical public were ever upon them ; 
their work was eminently a public one, and well they 
did it so far. One by one improvements were sug- 
gested and acted upon, and we can see by recent pub- 
lications that they are not now afraid to discuss 
publicly certain defects, with a view of getting sug- 


gestions for remedies. Rules and specifications are 
being framed for purposes of future work, with the 
express purpose of avoiding all the past errors and 
thus to insure permanent success. 

The “General Instructions for Overhead Line Con- 
struction for Electric Railways,” issued by the Westing- 
house Electric Manufacturing Company are a timely 
and sensible innovation, which deserve imitation in 
other branches of this industry. We shall reprint these, 
feeling certain that they will interest those readers who 
follow up the progress of electric traction. The methods 
of connecting ground wires, the best kinds of poles 
and how to plant them, together with overhead 
wires and fixtures are fully described. No doubt there 
are differences of opinion as to the best methods of 
doing these things, but if these rules are followed, 
little difficulty should be experienced in maintaining 
the line in good working condition. Perhaps at some 
future date other firms with large experience will 
frame rules or instructions for the proper construction 
and maintenance of other equally, if not more im- 
portant, parts of electric railways, especially with 
details appertaining to the cars themselves. 


THE TAIL OF A LAME FOX. 
(Very much after Atsop.) 


A MODERN fabulist, who, until now, has evidently mis- 
taken his vocation in life, has sent us the following :— 

Once upon a time, an old Farmer named Moses Gee 
was walking in his poultry-yard, when he overheard an 
animated discussion between a goose, a Swan, and a 
Fox, as to the ownership of some eggs. The goose said 
they were hers, because they were golden ; the Swan 
said they were hers becaused they glowed so brightly ; 
and the Fox said they were his because they were 
laid on the ground, and as he owned the “earth” they 
must be his. But the birds replied, “ We live on the 
water, in the old dam, and the neighbouring streams, 
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and, though you may claim the earth, that has nothing 
to do with us.” “Oh!” said the Fox, triumphantly, 
«“my family has burrowed for years in the ground, and 
currents of water now run through these tunnels into 
the reservoir that I first thought of.” ‘But did you 
make the reservoir? And what about the old pump 
that feeds the reservoir—is that yours also?” . “ Well 
—yes—nearly,” said the Fox, “For, as I claim the 
earth, surely the streams, and the dam, and the pump 
must be mine.” The birds were silent; but a small, 
newly-fledged Drake came forward, and said he believed 
the Fox was right, for he knew much about reservoirs. 
He had been nearly choked in one, there was so much 
mud and weeds, and he would have been drowned 
had not a kindly frost come and frozen the 
water. This pleased the Fox, and he whispered 
something to the Drake about giving him part 
of the earth, when he got it. The Farmer, who heard 
all this, now noticed for the first time that the Fox 
was Lame and had lost his Brush. The Fox, observing 
this, seemed embarrassed, and said, “I know I am a 
poor Lame-Fox, and have lost my Brush, but in this 
you ought to pity me.” 
have pitied you, but for the arrogant claims you made 
just now. But where did you lose your tail?” The 
Fox sighed, and said something about his Webb- 
footed friends, who had made a Sell-on him. Here he 
became pensive ; then looked angrily at the goose and 
the Swan, and said he had nearly learned to lay eggs 
himself once, light ones that would float in the currents 
from the reservoir. “Oh!” said the birds, “The idea 
of a fox laying eggs. Why, we could not lay such nice 
ones. but for our vegetable diet of bamboo and cotton 
seed, and a Fox cannot eat that.” At the mention of 
eating, the Fox looked hungrily at the little Drake, who 
ran away, saying he did not want to be eaten, and the 
Fox might keep his “earth” to himself. There was 
then a great commotion in the farmyard, and Moses 
Gee, the farmer, said, “ Birds, go on and lay your eggs. 
The Fox is Lame. He cannot hurt you :and as to his 
claim, all the farm, and stream, and reservoir, were 
mine before any of you were born, and you are all free 
to do as you please.” At this the Fox ran away, and 
they all lived happily ever after. 


THE CENTRAL STATION AS AN 
INVESTMENT. 


IT is evident that the electric lighting business has 
taken a firm hold as an industry of the world, and 
that the supply of current for motive purposes will 
be in increasing demand. Even in this couniry, 
the requirements of the public have outgrown the 
power of private firms to deal with, so that it has 
been imperative to form large corporations with 
immense capital to grapple with the task. Central 
stations have been erected and fitted in many parts of 
London, from whence the demand for the electric cur- 


The Farmer replied, “I would . 


rent can be met. Districts have been assigned to the 
supply companies, and the town mapped out in a 
similar manner to what existed formerly with the 
various gas companies, before these latter were con- 
solidated into two huge corporations. The question 
now arises, Will these stations pay ? According to Mr. 
B. E. Sunny (who read a paper before the Chicago 
Electric Club meeting on October 20th last), that 
will depend on good engineering, as the whole 
secret of dividend-paying enterprises is in their 
ability to run reliably, every day and every year, with- 
out subjecting the machinery to excessive and abnor- 
mal demands, and in the avoidance of rebuilding, or 
abandoning original investments. The plant up to the 
point of normal and safe output should be fully em- 
ployed, as well by day as by night; it is the duty of 
the management, therefore, to endeavour to utilise the 
machinery during the day in driving motors or charg- 
ing accumulators, or in any other way that will bring 
grist to the mill ; further the price at which the electric 
current can be produced, and that at which it can be 
sold, leave a margin of profit that ought to be satis- 
factory. 

Now, commercially, the business may be considered 
a success, from the fact that it is ever increasing. 
How then does its record read from the investor’s 
standpoint ? Can it be reckoned on the same footing 
with gas-works, water-works, or railways as a dividend 
producer? Most decidedly it can, and perhaps no people 
recognise the future of electric lighting more than the 
gas companies themselves. The American Gas Direc- 
tory states that the gas companies are operating 32,000 
arc lighis and 140,000 incandescents. In one year these 
companies have increased their ownership in electric 
lights nearly 50 per cent., thus showing their belief in 
the earning power and permanency of the electric 
light. Hitherto, the ratio of expansion of business has 
been put much too low; in consequence, stations have 
been built on far too small a scale, necessitating, after 
perhaps only a couple of years, an entire reconstruction 
of premises and plant to meet the ever-growing demand 
for electric lighting. Cheap and scratch plants will 
never pay a dividend in the long run. To be profit- 
able, an installation should be furnished with standard 
types of engines, dynamos, and apparatus that are 
not likely to become old-fashioned for many years to 
come, 

By not, at the outset, building a station on a plot 
of sufficient area, as patrons increase the plant has to 
be added to until the place is crammed in every corner 
with a perfect chaos of machinery, and presents what 
Mr. Sunny concisely calls an exhibition of engineering 
gymnastics. This kind of station is a financial success, 
working always at its maximum output, until the de- 
mand exceeds the supply, and it becomes necessary to 
rebuild. The rebuilding means, in many cases, selling 
off the old machinery at an enormous sacrifice, and the 
complete loss of all investment in foundations, &c. To 
prevent such loss in the future, would it not be better 
to build the majority of central stations on such a scale 
as will meet the anticipated requirements of electric 
supply at the end of 20 or 30 years ? 
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ee . Mr. A. RECKENZAUN’S. paper on 
Engineering on Electric *° Electric Locomotion,” read before 

toe ay the Society of Arts in April, 1887, was 
probably the most complete exposé of the state of the 
art at that date; therein the subject was considered 
mostly from a mechanical engineer’s standpoint, great 
care being taken in revealing the advantages or dis- 
advantages of certain mechanical details. It was shown 
that the spur gearing on certain continental electric 
cars had worn out in a remarkably short space of time, 
and that the engineers attached to these lines were 
puzzling their brains over the best forms of gearing for 
electric cars. Six months later Mr. Reckenzaun read 
another paper entitled “Electric street cars, with 
special reference to methods of gearing,” before the 
American Institute of Electrical Engineers, which 
evoked an interesting discussion and a variety of 
opinions. That the problem of the mechanical trans- 
mission of power between the motor and axle of a 
tramcar is still a long way off its solution is evidenced 
by the report of Dr. W. L. Allen presented to the recent 
Convention at Buffalo. On four Sprague cars, each 
running 90 miles a day, there were worn out, within 
six months ending October 1st, 1890, 14 pinions, 6 spur 
wheels and 26 bearings of various kinds. On one of 
the Thomson-Houston electric railways, running 150 to 
200 cars there occurred 158 cases of disablement, from 
purely mechanical reasons, during 14 consecutive days. 
This would point to the fact that mechanical engi- 
neering on electric railways offers a wide field for 
research and improvement. There are, on an average, 
six cars disabled mechanically to one electrically. 
Altogether, the figures are appalling, and we do not 
wonder that Messrs. Mather & Platt preferred to drive 
the axles of the City and South London locomotives 
direct, although, in this case, difficulties of another 
kind may become apparent, since the acute vibrations 
of the driving axles are communicated direct to the 
armature. In the case of tramcars it is most difficult 
to apply motors of sufficiently slow speed, and gearing 
of some sort has to be used. 


' In Mr, Esson’s presidential address 
on Industrialism to the Old Students’ 
Association, our readers will find a very able and in- 
teresting historical sketch of this important subject 
from the earliest to the present time. He makes a 
vigorous onslaught on socialism, State or other; and 
expresses a decided opinion that what is best in our 
industrial system is the result of individual effort. His 
statement, based on personal experience, that the work- 
ing classes in this country spend from 15 to 20 per cent. 
of their earnings on beer and tobacco, gives one a some- 
what startling idea of the improvidence of the British 
workman. We think, however, that Mr. Esson over- 
estimates the effect of Poor Laws in encouraging im- 
providence, since, according to recent statistics, con- 
siderably less than one-tenth of the poorest class in 
London avail themselves of State relief. Mr. Esson 
thinks that all changes in our industrial system are the 
result of evolution ; the present system with all its 
defects being the best that the average human nature 
is capable of. With many other of our most advanced 
thinkers on this question, he looks upon co-operation 
as the goal to which we are tending; this being 
apparently the only practicable means of settling the 
ruinous contests between capital and labour. Mr. 
Esson’s address, we are sure, will be welcomed by all 
interested in the labour question, as a carefully weighed 
statement of the case, by one who has the advantage of 


Industrialism, 
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being practically acquainted with the various elements 
of the problem. 


THE custom, common to only too 
many journals, of inserting conspi- 
cuous paragraphs, which at first sight 
appear to be bond fide items of news, and which upon 
examination turn out to be advertisements, has become a 
scandal and a disgrace to present journalism. Our con- 
temporary, the H/ectrician, in a leaderette, calls attention 
to the case of the St. James’s Gazette, a journal of some 
reputation, in whose columns appear, under the dis- 
guise of original matter, the advertisements of an “ emi- 
nent” medical electrician. The paragraph referred to 
points out that this is a clear case of imposture, and 
more discreditable to the journal than to the adver- 
tiser. We are glad to see the Hlectrician join, although 
somewhat late in the day, in an attack upon this dis- 
reputable phase of journalism. 


Advertisement— 
fin de Steele, 


IT is sad to see to what extent the 
manipulators of paste and scissors are 
allowed to urge on their wild career unchecked. In 
the last issue of a weekly contemporary entitled the 
Practical Engineer, which, however, belies its name in 
this instance, we find that famous note culled from the 
“ London Day by Day ” columns of the D.7., which has 
immortalised Earl Poulett and his yacht. If it had 
given our daily contemporary the credit of orginating 
the wonderful story of accumulator explosions nothing 
need have been said, but the paste and scissors gentle- 
man has so far forgotten his mission in life that it 
appears as an editorial note in a technical journal. 


Render unto Cesar, &e. 


IN a leading article devoted to the 
opening of the City and South London 
Railway, one of our contemporaries seems to have gone 
off at a tangent. Witness the following :—‘“ We very 
much regret to hear that Messrs. Mather and Platt have 
contracted to run the trains at 3}d. per train mile for 
two years. This system has proved disastrous in both 
electrical and other mechanical tramway work, it has 
led to all sorts of complications and disputes, and has 
created antagonism where co-operation is essential. 
The local authorities themselves have not done so much 
harm to the development of electric traction as have 
tramway companies, who have tempted inexperienced 
inventors to make what they call demonstrations of 
their systems under this method of contracting at so 
many pence per car mile.” We fail altogether to see 
any cause for the state of mental perturbation into which 
the editor of our contemporary has fallen and which has 
partially obscured his usual clearness of perception. 
Messrs. Mather and Platt can scarcely be called inex- 
perienced inventors, and if they are satisfied that the 
power can be supplied at the price named, and the 
Railway Company accepts these terms, it is difficult to 
perceive why complications and disputes should crop 
up. With Dr. Edward Hopkinson’s large experience 
of the Bessbrook and Newry line, Messrs. Mather 
and Platt are doubtless perfectly justified in the 
policy they have adopted, for our contemporary 
seems to forget that the previous electrical work in 
which “ this system has proved disastrous ” has always 
had the accumulator as the unknown quantity in the 
problem. Moreover, so far as we have been able to 
judge, the tramway companies have been the tempted, 
and not the Mephistophelian fiends who lure on mis- 
guided inventors to destruction ; but, then, perhaps we 
look at the same things through different coloured 
glasses, 


Clear Off the Track, 
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COMMUNICATIONS FROM AUSTRIA- 
HUNGARY. 


[FROM A CORRESPONDENT. | 


You have already announced the projected electric 
lighting of the Imperial Palace at Vienna, and the 
details have since been made known in semi-official 
circles. The installation, which owes its origin to the 
decision of the Emperor, will be completed by January 
Ist, 1891. It will not, however, for the present extend 
to the apartments of their Majesties, which will not be 
arranged for this purpose before next summer. ‘There 
will be put up altogether 4,000 glow lamps, with an 
illuminating power of 4 to 5 normal candles. They 
will be introduced in the large reception rooms, con- 
sisting of the Hall of Knights, the Ceremonial Saloons, 
and the apartments for strangers placed behind them ; 
the electric light will also extend to the great Ambas- 
sadors’ Stairs, the St. Stephen rooms, and a part of the 
old Imperial Chancery. The large Ceremonial Hall, in 
which the Court balls are held, will have 1,500 glow 
lamps. All the old chandeliers, which are at present 
fitted up for wax candles, will remain, and will serve 
as mountings for the glow lights, the electric leads 
being conveyed through wooden pipes well varnished. 

The electric lighting of the Royal Hungarian Palace 
at Buda, which, as I have already informed you, is 
likewise a decided matter, will not be carried out before 
next year, since it is feared that the adaptations might 
not be complete before the date when the Imperial and 
Royal family will take up their abode in the Buda 
Palace. Here, also, there will be used 4 to 5 candle 
glow lamps, about 1,500 in number, and, as in Vienna, 
they will be mounted like candles in the existing 
chandeliers. 

At Fiume, the International Electric Company is about 
to erect extensive electric works from which 100 H.P. 
will be taken by means of alternating current motors 
for working the newly constructed elevator. The con- 
cession granted to the city has already received the 
sanction of the Municipal General Assembly. But 
here, also, the gas company is preparing on an equally 
frivolous pretext with those which I have described to 
you as having been raised at the Bohemian watering 
place Teplitz, to contest the right of the town to grant 
such a concession. I hope shortly to give you very in- 
teresting details on this question. 

In the little South Hungarian town Karansebes, the 
electric works erected by the firm Schmidt and Perl- 
fasser at their own saw mills has come into action, and 
subscriptions for 500 lamps have already been taken 
up. This is the first electric works in Hungary for 
lighting a small provincial town, and has excited a 
lively interest in the neighbouring towns. It appears 
very probable that other Hungarian towns will shortly 
follow the example of Karansebes. 

The firm Miiller and Einbeck, recently converted 
into a joint stock company, has also erected works at 
Baumgarten, near Vienna, for the manufacture of Tudor 
accumulators, and is about to open commercial and 
technical offices in Vienna. 

The management of the Royal Hungarian State Rail- 
way has resolved to introduce the electric light in their 
trains, and in the first place in the express trains. At 
present a train of eight carriages is being experi- 
mentally arranged for the electric light, and the results 
obtained will be accepted as decisive for the introduc- 
tion of this light on long-distance trains. The experi- 
ment will be carried out with accumulators supplied by 
the firm Miiller and Einbeck. 


The Electric Light in Leamiugtonu.—A_ controversy 
is in progress between the Corporation and Messrs. 
Chamberlain and Hookham regy ecting the quality of the 
light supplied to the borough. The authorities refuse 
to pay, and the Birmingham firm demand 5 per cent. 
on the unpaid account, at the same time stating it is 
their intention to apply for a provisional order. 


A NOVEL COMBINATION ELECTRIC 
SWITCH. . 


By Lizut. SAMUEL RODMAN, Jun., U.S.A. 


IN presenting the following subject matter, I am led to 
believe that it may possess sufficient interest and value 
to warrant at least a passing glance from the readers of 
the Electrical World. Hardly a day passes but some 
new design in the way of a double or single pole switch 
is brought out. The one which I have devised, and 
will describe, is neither, but may better be called a 
continuous combination switch. 

As it possesses certain characteristics different from 
other switches, I shall first go into a little preliminary 
detail, in order to make clear its functions and working. 
Referring to fig. 1, let A represent a strip of metal, and 
b, b’, b", 6” and b"” metallic springs, so arranged that 
when A is moved up or down in the direction of the 
arrow, it will successively touch the metallic springs, 
b to b"", until it reaches a position indicated by the 
dotted line enclosing A’, when it will touch all five of 
the springs, 5, b’, b", b’’ and b”". Move the metallic 
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strip now to the position indicated by the dotted lines 
enclosing A”, and it will be seen that it will slide past 
the metallic springs in the same order that it moved on 
to them. So, taking the movement in detail, we have 
the metallic strip first touching the spring, ); then b 
and 0’; then bd, b’ and b"; then J, b', b’ and 6” ; then 3d, 
b’, bY, b” and b”; then L’, b", b’” and bo” ; then b’, b’” and 
b"" ; then 6 and 6"; then b", and finally sliding past 
all of them. 

Referring to fig. 2, let C represent another strip of 
metal, and 8, L’, b", b” and b"", as above, metallic springs. 
Move C in the direction of the arrow to positions 
indicated by the dotted lines enclosing c’ and C’, and it 
will be seen that it will successively touch the metallic 
springs from 0 to 5", and will slide past them in exactly 
the reverse order from b" to b. Taking this second 
example in detail, we have the metallic strip, ©, first 
touching the spring, 0; then 0 and 0’; then 2, b’ and 
b"; then J, 6’, b' and b” ; then 4, b’, b’, b'” and b” ; then 
b, Ub’, band 6”; then 3, b’ and b" ; then b and bd’; then 
6, and finally sliding past all of them. 

By giving different shapes to the metallic piece 
which slides on and off the springs, other different 
combinations could be brought about; but the two 
general cases given will show that for the five springs 
taken there are nine different combinations of contact 
between the metallic piece and springs ; or taking the 
more general case, and letting n represent the number 
of metallic springs, the different combinations of 
contact between the metallic piece will be represented 
by the general expression 2n—1. 

For a simple case to show how such an arrangement 
as I have described will apply as an electrical switch, I 
will refer to fig. 3, which represents a dynamo, one 
pole of which is connected to the metallic strip and the 
other to one terminal of each of a group of five lamps, 
the other terminal of the lamps being each connected 
to one of the metallic springs, ) to 6", as in fig.1. Now, 
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suppose A to be moved in the direction of the arrow 
head, and, from contact with d, lamp C will burn ; then, 
from contact with } and 0’, lamps C and C’ ; then, from 
contact with b, b’ and 6’, lamps ©, C’ and ©’, and so on 
until A has moved past the springs and no lamps are 
burning. By this arrangement, then, we have 1, 2, 3, 
4,5, 4, 3, 2, and 1 lamps burning, or, in other words, 
we have varied the intensity of the’light gradually and 
continuously. The example taken of the continuons 
gradation of light is presumably the simplest case. 
Many other applications may be made, substituting for 
the single lamps different coils of a shunt-wonnd 
dynamo or motor, or groups of lamps. 


The number of metallic springs chosen in the figures 
is five, but it can readily be seen that by increasing the 
size of the metallic strip A, fig. 1, and ©, fig. 2, almost 
any number of metallic springs can be accommodated, 
and also a greater number of circuits controlled coa- 
tinuously and snecessively. 


Fie. 4. 


As a suggestion to those interested in the subject, I 
would propose the use of such a switch in connection 
with a shunt-wound motor on electric cars, in order 
that the current from the main dynamo may be thrown 
into the motor coils successively, increasing gradually 
the number of ampére turns, and possibly overcoming 
the difficulty and strain experienced in starting a 
heavily loaded car from a state of rest, and lessening 
the number of burnt-out armatures. By the use of 
such a mechanism no resistances are necessary, but the 
increments of current are supplied successively by a 
simple mechanical arrangement. 

To resolve the mechanism above-described into an 
electrical switch, I simply make one mechanical change, 


and that is, to transform the motion of translation of 
the metallic piece A, fig. 1, and ©, fig. 2, to a motion of 
rotation about an axis, and the following description of 
the switch will be sufficient explanation :— 

A cylinder of insulating material having a metallic 
axis is first made. A thin flat metal strip shaped like 
A, fig. 1, or ©, fig. 2, is then cut out and wrapped around 
the cylinder, the sides V, W and X, Y of A, and the point 
Vv and the side X, Y, of GC, coinciding with the two oppo- 
site circular edges of the cylinder, thus forming a 
helical plate. The plate is secured to the cylinder by 
metallic screws which project through toa good contact 
with the axis. The latter revolves in a metal bed or 
bushing, and is held firmly by caps. The whole 
arrangement is set in a box of peculiar construction, as 
shown in fig. 4. The metallic springs are attached to 
the bottom of the box, and press firmly against the 
cylinder. On the under side of the box are binding 
posts, one to each metallicspring. The terminal of the 
dynamo is led in through the bottom of the box and 
screwed to the metallic strip shown on the right side of 
the box. This strip is maintained in metallic connec- 
tion with the helical plate on the surface of the cylinder 
by means of the metallic bushing, axis, and screws con- 
necting the helical plate with the metallic axis. The 
screw seen at the top of the box is intended to fasten 
the whole arrangement to the wall. It will be seen 
that the box can be readily closed and opened without 
removing it from the wall; also that by taking off the 
caps over the axis of the cylinder the latter may be re- 
moved and the switch thereby rendered inoperative, so 
that the connection of the wires will not be attended 
with any danger. I think, at least, it can be claimed 
that the whole apparatus is very simple for one which 
combines so many different functions in so small a 
space, 


THE CIVILIAN ELECTRICIAN IN MODERN 
WAR.* 


By Lizut. BRADLEY A. FISKE, U.S.N. 


I BEG to propose for your consideration this evening 
a plan by which, in time of war, all the electrical re- 
sources of New York, both in supplies and in men, will 
become at once available for the defence of the country 
and the city. 

It is well known to all here that electricity has come 
into use as one of the great factors in warfare, both on 
sea and shore, not as an adjunct merely, as for lighting 
ships and forts, but as a vital element in the handling 
of weapons in actual battle, and in the construction of 
new instruments which accomplish things heretofore 
impossible. 

I desire to recall to your recollection a few of the 
most important uses to which electricity is now put in 
warfare, to indicate some of the probable paths of 
future development to show that it would be impos- 
sible for our regular navy and army to adequately 
handle the vast electrical work that would have to be 
instantly done in time of sudden war, and to suggest 
a plan for coming to their assistance. 

The science of electrical engineering is now recog- 
nised as one of the most necessary of the practical 
Sciences of the world. It stands out as distinct and de- 
fined as the science of medicine, or the science of 
astronomy, It enters into thousands of the depart- 
ments of daily life, but into no other department is it 
used in so various and important ways as in warfare. 
This is so much the case that the prophecy is some- 
times ventured that in the near future nations will fight 
by electricity. Though this, like all extreme state- 
ments, requires modification, yet the number of ways 
in which electricity has come to be applied within the 
last eight years is calculated to inspire the liveliest an- 


iets paper read before the N.Y. Electrical Society, October 23rd 


578 


THE TELEGRAPH 


I¢ JOURNAL AND 


KLECTRICAL REVIEW. 


[NOVEMBER 14, 1890. 


ticipations as to the developments of the next eight 
years. No vessel pretending to modern equipment 
goes to sea without a complete electric plant for fur- 
nishing light. This light is so much more suited to 
ship life than any other light that we now wonder that 
we ever went to sea without it. The electric motor is 
coming into use for ventilating ships, and it is begin- 
ning to be used for training guns and the hoisting to 
the deck of shot and shell. The best. and the most 
accurate results at target practice are attained when the 
guns are fired by electricity. Range finders give the 
gunner constant knowledge of what he must know, 7.e., 
the distance of the enemy. The best means of night 
signalling, and the one adopted in nearly every navy 
in the world, is by means of incandescent lights. The 
electrical search light is almost as much a feature of the 
equipment of a modern war ship as are her guns and 
her torpedoes. In the actual use of the Whitehead and 
Howell torpedoes electricity plays an important part. 
The telephone is now coming into use for ship work, 
and will unquestionably supplant the speaking tube, 
which is acknowledged in all navies to be unsatisfac- 
tory. In fact, we find all through modern war ships 
an increasing use of electricity. The reason is clear. 
The modern war ship is the most intricate, tremendous 
and powerful machine existing. In no other equal 
space can be found so many, so various, and so im- 
portant kinds of apparatus. Everything must be done 
which will put her absolutely within the grasp of the 
captain. She must respond at once to his command, 
and her whole strength and power must be his, as 
though she were a part of him. Ensconced in his 
armoured conning tower he must be the brain of the 
gigantic body. Electric wires must convey instant 
tidings to him from her innermost recesses, and elec- 
tric wires flash back from him the inevitable com- 
mand. In this way only can a modern ship, no matter 
how large, how strong, how heavily armoured, or how 
swift, completely fulfil her mission and be a perfect 
fighting machine. 

- What is true of ships is equally true of forts. The 
power of ships’ guns has so increased that it has become 
necessary to protect shore batteries by iron and steel 
instead of masonry, as in the days not long gone by, 
and, in addition, to use disappearing carriages wherever 
it can be done. Disappearing carriages, as is well 
known, are so arranged, that the gun disappears below 
the parapet of the fort when the gun is fired, and re- 
mains out of sight and safe during the operation of 
loading, so that it is exposed only fora short time when 
it is raised to fire. Now, without the aid of electricity, 
a very considerable time would elapse, even after the 
gun was raised, before it could be fired, because the gun 
would have to be trained in the proper direction and 
be elevated to the proper degree for propelling its pro- 
jectile over the distance between it and the enemy. To 
estimate this distance and make the proper adjustments 
would entail delay, and would be absolutely impossible 
if smoke obscured the target, as would be the case a 
great portion of the time. But electricity, acting 
through the medium of the position finder, gives the 
gunners continuous information of the distance and 
direction of the enemy, no matter how thick the smoke, 
s0 that they know exactly what to do before the gun is 
raised to fire. 

Electricity, furthermore, gives the commanding officer 
complete control of all the different groups of guns and 
mortars in his fort. Noting the progress of the action 
from a station aloof from the smoke and noise, he can 
direct the concentration of as many batteries as he 
thinks best on one ship, or can disperse the fire as much 
as circumstances from time to time dictate. 

For the handling of the monster apparatus used in 
forts, the guns, the carriages, the ammunition, elec- 
tricity is rapidly coming to the front. Some power 
must be used, since the muscles of men are too weak. 
Hydraulic power has been used hitherto; but for many 
purposes electricity has the same advantages over hy- 
draulics that have caused its unprecedented advance in 
the other departments of engineering throughout the 
world ; while for repelling a night attack from ships, 


the search light has been found, by repeated trials in 
the naval manceuvres abroad, to be simply indispensable 
to the land defence. 

For military service in the field there is not an army 
in the civilised world that has not its military. tele- 
graph service. Onegreat cause of the suddenness and 
completeness of the German victory in 1870, was the 
rapid mobilisation of the Prussian army, and its appear- 
ance on the frontier ready for battle. Now the 
splendid efficiency of the telegraph service in the 
hands of the military authorities made this possible. 
Nothing is more important in warfare than despatch in 
moving the enormous bodies of men, of which modern 
armies are composed, with all their ammunition, equip- 
ments, and numberless accessories. To move a quarter 
of a million men to the frontier in a single day, means 
a good deal ; and to manceuvre so large a body of men 
with such precision and rapidity that no one division 
shall have to wait for any other division, simply cannot 
be done withont electricity. 

But the most immediate and important use of electri- 
city in the defence of a coast is in the submarine mine 
or ground torpedo. Defending a harbour with sub- 
marine mines is simply carrying out with more or less 
elaboration a system by which a large number of water- 
tight tanks, each holding from 100 to 1,000 lbs. of gun 
cotton or other explosive, are anchored in carefully 
defined positions, and connected by armoured electric 
cables with protected operating rooms, in which are 
batteries, measuring instruments, &c. The more com- 
plete mines have usually floating above them automatic 
circuit-closers, in which two contact points are joined 
together by a passing ship, and thus afford a passage 
for the electric current to the fuse in the torpedo. 

Now these mines are some of them exceedingly large 
and heavy, and the electrical apparatus, while simple 
to the mind of a trained electrician, yet must be made 
and adjusted with great care. The torpedoes as a 
system must be constructed, laid down, and connected 
to the operating rooms on shore by long and heavy 
armoured cables. The operation of practically planting 
and connecting the necessary submarine mines for New 
York would be a stupendous undertaking. Kindly 
bear this in mind until I recur to it again. 

We have now seen, after a rough survey of the sub- 
ject, that electricity has already acquired an acknow- 
ledged position in the art of war, and that the uses to 
which it is put are not trivial ones. Electricity is not 
used in warfare as a convenience, nor is it a fad of 
theorists ; it fires the guns, it discloses the stealthy 
approach of the torpedo boat at night, it directs the 
proper elevation of the guns; in fact, it does good, 
honext, practical work. But note this point also: in 
every one of these applications of electricity we have to 
pay, in one way, for what we get, by studying the ways 
in which electricity will work for us. We cannot 
expect electricity to work for us unless we treat her 
properly. We cannot handle electrical apparatus with 
carelessness and ignorance, and expect that it will work 
when we need it. In other words, we find in warfare, 
as in everything else to which electricity is applied, 
that electricians are useful. This remark doubtless 
seems absurdly. commonplace, but it is intended to 
suggest that, in war time, electricians, even civilian 
electricians, may suddenly become very useful to the 
Government. A captain of a fine ship might lose an 
action from simply a lack of knowledge as to some 
electrical appliance on his part, or on the part of some 
subordinate ; some small accident might break a circuit 
just at a critical juncture, which might prevent the 
communication of an order, the receiving of informa- 
tion, or the firing of a torpedo at a crisis ; and yet the 
cause might be such, that a man with even a very slight 
knowledge could remedy the difficulty in a second by 
the mere pressure of his finger ; but that pressure not 
being given, the action might be lost, and from that 
cause alone. 

Let us now glance at some of the other uses of elec- 
tricity to which it would probably be but in case of an 
attack upon New York. There can be no reasonable. 
doubt that Lay torpedoes, Patrick torpedoes, Sims- 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL 


NOVEMBER 14, 1890.] 


REVIEW. 579 


Edison torpedoes, and Halpine-Savage torpedoes would 
come to the front at once. The enemy’s fleet being 


daily expected off Sandy Hook, we should see the advo- - 


cates of these systems, under authority of the general 
government, preparing stations at Coney Island, Sandy 
Hook, and elsewhere, for the launching of their dread- 
ful missiles against his ironclads. The question of 
ballooning, both for observation and for the dropping 
of explosives on his decks, would be taken up at once, 
and the electrical world would be agitated anew over 
the question of balloon propulsion by electricity. Elec- 
tric launches, ranged to carry torpedoes, would be fitted 
out to noislessly steal out at night on their errands of 
destruction. Electric picket boats of smaller size, 
perhaps, would scout the waters in pursuit of informa- 
tion, or to convey despatches ; electric submarine boats 
would spring into being by the dozen, and, filled with 
adventurous spirits, would seek the enemy, secure from 
detection below the surface of the sea, and carrying 
enough explosives to utterly destroy the proudest war 
ship of the world. 

It will now be apparent that in the case of a sudden 
war (and most wars are sudden), there will be an im- 
mense amount of work to be done in the electrical line 
alone. Could our regular army and navy do all this 
work in the time allowed? It is probably known to all 
here that our regular army and navy are simply a 
nucleus around which fighting forces could be formed. 
They are so small as regards both officers and men, that 
they can barely carry on the work in time of peace, 
and would be wholly inadequate in time of war. We 
should not have enough battle ships, monitors, cruisers, 
or torpedo boats; we should not have enough forts ; we 
should not have enough sailors; we should not have 
enough infantry ; we should not have enough artillery ; 
we should not have enough electricians. Take the 
single matter of laying out and connecting up the sub- 
marine mines in New York harbour. This is an area 
covering many square miles, in parts of which the 
mines would be placed at frequent intervals; every 
mine being accurately secured in its designated place 
and connected by cable to the operating room, perhaps 
miles away. The mere labour of constructing, fitting 
and filling one mine, and afterwards taking it out into 
the harbour and lowering it into place, with all its con- 
nections, is no small task ; and what can be said of the 
task of doing thia with hundreds of submarine mines? 


Then the work of properly arranging the various cable . 


connections, testing apparatus, firing apparatus, &c., 
necessary for the efficient action of the mines would 
follow. The Board on Ordnance and Fortifications 
have designed all the torpedo defences, but they will 
not be in practical operation, probably, for many years, 
and a war may come meanwhile. But it is certain that 
on the outbreak of any war an immense amount of this 
work would have to be immediately done, because we 
will never keep the submarine defences of New York 
harbour on a war footing in time of peace. 

The Navy Department would be even more hurried. 
We should certainly be called upon to commission a 
great many war ships, and to equip as commerce de- 
stroyers a great many merchant steamships ; we should 
have to do all the things that we did on the outbreak 
of our last war, and in addition, we should be con- 


fronted with the necessity of fitting all kinds of fine | 


apparatus, the necessity of fitting electrical appliances 
of all descriptions, besides securing gun-circles in place 
with mathematical precision, and of accomplishing all 
the manifold fine work that is required with the ord- 
nance, navigation and engineering equipment of a war 
ship of the present day. And as to fitting on merchant 
ships, who is going to fit them out? This operation 
requires technical knowledge. Who has it ? How many 
of the merchant steamship captains would be able to 
install and manage a battery of even Hotchkiss or 
Driggs-Schroeder guns, or could remedy an accident to 
either gun or ammunition ? 

It being apparent that the regular army and navy in 
event of a sudden war would be unable to handle all 
the electrical work that would certainly be thrown 
upon them, I will propose the formation of a corps of 


naval and military electricians to assist the regular 
army and navy in its work. Such a corps might exist 
in every principal seaport town on the coast ; the prin- 
cipal one, of course, being the corps with headquarters 
in New York. Electricity being now a recognised 
factor in both naval and military war, and requiring 
expert electricians for its full development, there would 
seem to be just as much reason for an electrical corps 
in the National Guard of the State of New York as for 
infantry, artillery or cavalry. While the members of 
this corps would be men of. technical knowledge, and 
while its sphere of usefulness in war would be becanse 
of that technical knowledge, it is obvious that the 
organisation should be a military one, and that with 
some modifications it should be governed by the same 
principles as govern all military bodies. Being a 
military body under the Governor of the State, it could 
at once become available at the outbreak of war. 

It would seem that this corps, like all other corps, 
should be composed of men of various ranks, subject to 
various duties. Many kinds of work would have to be 
done in war, and many kinds of men would be required 
to dothem. On the outbreak of war, certain members 
would naturally elect duty in the navy ; others in the 
army. The most obvious and immediate employment 
would doubtless be in the torpedo defence of the 
harbour, under the direction of the general command- 
ing. And who can doubt the gratification which that 
general would feel, when suddenly ordered to defend 
New York Harbour, on finding added to his list of sub- 
ordinates a hundred or more capable electrical engi- 
neers, young, enterprising, accustomed to difficult elec- 
trical work, familiar not only with electricity in its 
technical features, but also acquainted with the elec- 
trical people of New York, with its factories, its places 
of business, and its methods of business. These men 
would become available in a day, and could be at once 
set to work in carrying out the details of the vast and 
complicated system. Their work need not be confined 
to that purely electrical in character, because every elec- 
trical engineer is, by training and of necessity, a 
mechanician, and every sort of apparatus would be 
readily understood by him, and a very slight training 
will make him master of it. Those members volun- 
teering for naval work would be equally useful. The 
ordnance officer at-the Navy Yard would suddenly find 
himself overwhelmed with a mass of work which he 
would be utterly unable to carry out without the assist- 
ance of some such sort as this. And for the reason that 
electrical engineers are of necessity mechanicians, a 
great deal of technical work could be entrusted to 
them, such as the arrangement and fitting of gun 
carriages, the storage of ammunition, the assembling of 
guns, &c. Their more immediate and obvious field, 
however, would be the installation and fitting of electric 
lights, motors, telegraphs, telephones, and other elec- 
trical appliances on board the vessels of war suddenly 
called into requisition. In the matter of fitting out 
merchant steamships their usefulness would be 
at once apparent. The number of regular officers 
would be found utterly out of proportion to the 
number of ships; the whole navy would have 
to undergo an expansion. Only a very few regular 
officers could be assigned to each vessel; so that 
the majority of officers would have to be volunteer 
officers, as was the case in our Civil War. During the 
first part of the war the command of the different 
vessels would naturally be intrusted to regular officers 
leaving the other positions to be filled by volunteers. 
Now, as the commander of a ship is head of all the de- 
partments of a ship, he cannot give much _ personal 
attention to one special department. Therefore, the 
general arrangement and fitting out of all vessels, both 
regular war ships and merchant steamships, would have 
to be largely entrusted to volunteers in all that relates 
to the electric and ordnance equipments. Now, as the 
work of fitting out ships with electric and ordnance 
equipments calls for technical knowledge and expe- 
rience of a high character, it is obvious that a corps of 
well-trained technical men, such as here suggested, 
would be more than useful, they would be necessary. 
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A further field for employment of such a corps in time 
of war is suggested by the fact that the genius of our 
people tends towards constant invention and improve- 
ment of all sorts of machinery and apparatus, and our 
history has shown that every war has brought into 
being many inventions in weapons of defence and 
offence. Can it be doubted, then, that any future war 
would produce more such inventions? And in view 
of the great progress of electrical science since the last 
war, and in further view of the large number of elec- 
tricians in New York, can it be doubted that many of 
these inventions would be electrical in character ? 


Under the stimulus of a national peril, and with the 


resources of New York at command, it is certain that 
important and noved warlike applications of electricity 
would at once spring into being. And while our re- 
gular forces of both army and navy were employed on 
their specific duties, what more natural than that some 
new Ericsson should arise, and some new “ Monitor,” 
or other craft, startle the nations ef the world ? There- 
fore, besides the obvious uses to which such a corps as 
this might be placed, there are other uses, no less im- 
portant, of inventing, constructing and using weapons 
of defence, the nature of which we cannot as yet even 
faintly conceive. And as few heroes of our late war 
go down to history with more glory than has Ericsson, 
so, perhaps, our next war may produce some electrician 
now unknown, whose fame will outlive the ages. 

It would seem as if such a corps as tbis could be 
formed under existing laws, and that there would be 
no difficulty in enlisting members. The attractions of 
the Naval Reserve and of the National Guard seem 
sufficient to induce a large membership in the different 
regiments, and there is no reason why membership in 
an electric regiment should not be equally desirable 
and confer equal distinction. The qualifications for 
entrance as regards education and intelligence, would 
be greater than those for any other regiment, corps or 
battalion. Its military and naval usefulness would be 
acknowledged, and its position in all respects would be 
one of dignity. The larger the membership, the better, 
provided, of course, that due care be observed in ex- 
cluding undesirable persons. The whole electrical in- 
fluence of New York and of the country would beat its 
back, with all its millions of dollars and its men of 
world-wide fame ; and there is no reason why it should 
not acquirea national influence. The course of instruc- 
tion could be readily carried out, embracing the naval 
and military applications of the purely technical science, 
with which the members are already familiar, instruc- 
tion being given by regular navy and army officers 
detailed for the purpose. This instruction would 
naturally embrace the construction and care of appa- 
ratus. It being presupposed that there are different 
ranks in this corps, the system of instruction will 
naturally differ with the different ranks. With the 
higher ranks, it would naturally embrace the theory 
and practice of gunnery, navigation, including com- 
passes, and seamanship. Steam engineering would 
probably not need to be taught, it being assumed that 
the members require very little instruction in that 
branch. For the lower ranks the scheme of instruction 
need not include much more than the handling and 
care of the different apparatus. On the outbreak of 


war the members volunteering for the different services © 


could be subjected to certain examinations, and their 
rank determined by the proficiency exhibited. As to 
the details of organisation, uniform, &c., these need not 
be entered into here, as they can obviously be settled 
at any future time. My only purpose now is to propcse 
to you a plan for meeting an emergency, which may 
some day arise. I would hazard the suggestion that the 
corps or battalion should at first include about 250 
members, and that it should be officered, uniformed 
and drilled in much the same ways as the-other corps 
of the National Guard. I would even advocate a cer- 
tain amount of infantry drill as a means of instilling 
the military idea. Occasional runs in the torpedo boat 
Cushing, and frequent short trips out to sea for target 
practice in modern war ships, would be essential. 
There would be considerable work, but there would be 


many compensating social and other advantages. I 
have ventured with much diffidence to put forward this 
idea, but earnestly hope that you will think it worthy 
of earnest consideration. My only excuse for broach- 
ing it is that it has been in my mind for many years, 
that it has been commended by every man to whom 1 
have spoken about it, and that I have been urged to 
bring it to the attention, of the electricians of New 
York. 


THE PARIS TELEPHONES. 


THE new service of telephoned messages began working 
on the 3rd inst. On the morning of that day, the 
Administration of Posts and Telegraphs posted up the 
following notice :—‘ On and from the 3rd November, 
1890, the public is allowed to send telephoned messages 
to any address included in one of the streets situated 
between the Seine and the grand boulevards. The 
price is fixed at 50 centimes per five minutes’ occupa- 
tion of the cabin. The length of occupation is limited 
to a maximum of ten minutes, when others are awaiting 
their turn of communication. For the transmission of 
messages, communication can only be demanded directly 
by the sender.” Thus a telegram can now be tele- 
phoned, provided one is within the radius served by the 
ten telegraphic offices situated between the Place de la 
Concorde, the Seine, the grand boulevards, the Place 
de la Bastille, and the Boulevard Henri IV. He can 
telephone from any point, but only messages for persons 
living within the above-mentioned radius will be 
admitted. If this attempt succeeds, it will be succes- 
sively extended to the rest of Paris, and also to the 
suburbs. 

The following are a few details of the new central 
telephone office which is being built on land between 
the Rues Gutenberg, Jean Jacques Rousseau, and du 
Louvre, with its principal frontage to the Rue Guten- 
berg. The ground floor will serve as a standing place 
for the vehicles of the postal authorities. On each of 
the four floors will be found a large hall, 60 metres 
long by 10 wide. In these halls will be placed the 
apparatus, which will enter the building in the cellar 
through the sewers, and will be distributed between 
the four floors, which will share the telephonic trans- 
missions and receptions of the four zones of Paris. 

Our Parisian contemporaries keep up a running fire 
of comment, sarcastic and otherwise, on the telephone 
working in Paris. One of them, for instance, relieves 
itself as follows :—The service of pneumatic tubes is 
decidedly as defective as that of the telephones. It is 
thus that a carte-téléegramme registered at 11.35 on 
Friday morning at the Bourse office, was delivered at 
five minutes past four in the afternoon at Montrouge. 
This fact is noticeable at a time when the trial of tele- 
phoned messages is going to call upon the deplorable 
services of the telephones and the pneumatic tubes to 
lend assistance. 

There has also appeared in the Journal Officiel a 
decree which creates, for the night, a conversation 
tariff at reduced price in the interurban correspondence 
service. This tariff is fixed per unit of telephonic 
conversation, and per 100 kilométres or fraction of 100 
kilométres of distance between the points joined by 
the telephone line, at 30 centimes for ordinary con- 
versations, and at 20 centimes for conversations by sub- 
scriptions. The subscription includes the daily use 
and at a fixed hour for a five minutes’ conversation for 
a circuit specially designed, the minimum duration 
being one month. The subscribers obtain communica- 
tion at the precise moment provided there is not a con- 
versation on between two other persons. The time not 
used at one conversation cannot be carried over to— 
another, save and except the non-use be due to an inter-— 
ruption of the service. Aftera first interruption of the 
service of 24 hours, there is to be returned to the sub- 
scriber, for each further period of 24 hours, a thirtieth | 
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of the amount of the subscription. The circuits over 
which this reduced tariff is to be applied and the hours 
during which the conversations may take place under 
this decree will be determined by ministerial warrant. 


STREET RAILWAY MEN AT BUFFALO. 


ELECTRICAL engineers have again been enthusiastic 
over the cordial reception they received from the 
American Street Railway Association, which held its 
ninth annual meeting at Buffalo, N.Y., during the week 
ending October 17th. Mr. Thomas Lowry presided 
over an assembly of nearly 500 gentlemen intsrested in 
every branch of street railway business, and he opened 
the proceedings with a pithy address, setting forth the 
general progress of tramway building and tramway 
working in the United States. Mr. Lowry pointed out 
that in the smaller cities electricity is generally being 
adopted, and there are already about 1,600 miles of 
electric railways in operation ; but municipal corpora- 
tions in the large cities, with the exception of Boston, 
are slow to grant new privileges. He hoped, however, 
that when the people understand clearly the great 
benefits of rapid transit, by electricity or other im- 
proved motive power over horses, they will demand 
that their city authorities grant such rights as will 
enable street railway companies to operate by the most 
approved methods. From these remarks of the Presi- 
dent one would naturally infer that in large cities elec- 
tric traction per se has been objected to, but we know 
it as a fact that such is not the case, and that systems 
devoid of overhead conductors have actually been en- 
couraged by the authorities who are merely anxious 
to get rid of overhead wires in general. 

The first commuication was a “ Report on Electric 
Motive Power Technically Considered,” by Dr. W. L. 
Allen, which fully discusses the various electrical and 
engineering details of an electrical railway. This is a 
thoroughly practical paper, showing up the defects 
which have been made manifest during prolonged 
operation, and it suggests sensible remedies in several 
instances. The author gives a list of breakdowns which 
occurred at various periods on one of the Thomson- 
Houston roads, and he shows that most of these were of 
a mechanical nature. During 14 consecutive days in 
July last, out of 150 to 200 cars in operation, 26 were 
disabled through electrical defects, and 158 breakdowns 
of a mechanical nature occurred. From this it appears 
that about 1 per cent. of the cars operated were dis- 
abled each day from electrical causes, and about 6 per 
cent. from mechanical causes. As the report does not 
state the nature or degree of electrical disablements, it 
is not fair to assume that they were all due to crippled 
armatures. All that can be deduced is, that a car may 
run 100 days without electrical repairs, and only 17 
days without mechanical repairs ; the cost of this is 
not stated. In the case of four Sprague cars running 
on another road, the repairs for six months have cost 
$1,191. On these four cars were worn out, 3 bronze 
pinions, 11 steel pinions, 6 spur wheels, 6 axle brasses, 
8 shaft bearings, 12 armature bearings, 180 carbon 
brushes, 6 trolley wheels, and burnt out 3 field magnets 
and 6 armatures. 

“Public and State Treatment of Corporations,” 
formed the theme of a paper by Mr. G. H. Scribner ; 
this, though interesting, and in some points applicable 
to our own municipal institution, scarcely comes within 
the province of an electrical journal. Mr. D. H. Bates 
read a paper on “The Edco Storage Battery Car,” enu- 
merating the conveniences of self-contained cars, and 
the disadvantages of systems having overhead and un- 
derground conductors. There is nothing novel in this 
paper, and the figures on the cost of traction by means 
of the Edco system are, of course, hypothetical. The 
discussion, however, brought forth the interesting fact 
that various storage battery cars are now being intro- 
duced on several new lines, and additional ones put on 
existing lines, 
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Mr. Carruthers Wain, of London, was one of the 
guests at this Convention, and when called upon by the 
President, gave a description of the accumulator cars 
which are being tried on the Birmingham central 
tramways. He stated that during the time the electric 
cars were in process of construction, the receipts on the 
horse cars amounted to $600 a week. Immediately the 
electric cars were put on, the takings jumped to $1,250 
a week. This was not due to any additional service, 
because it is precisely the same ; not to any increase in 
population, because it has not grown so rapidly, but 
simply to the fact that they had been able to put on, in 
place of the wearisome horse car, a comfortable car 
moving by electric power. Mr. Carruthers Wain con- 
cluded in saying that the question of profit on the 
workings of the storage battery is not a matter of specu- 
lation, but is a matter of dead certainty. é 


THE PRESENT COMMERCIAL POSITION OF 
ELECTRIC LIGHT COMPANIES. 


THE present position of the various English electric 
light companies, from a commercial point of view, is 
not very satisfactory, and the thought has not infre- 
quently arisen in the minds of some shareholders as 
to whether they might not have invested their money 
to greater advantage. It was, however, not to be ex- 
pected that during the first few years of working the 
dividend paying stage would be reached, although, in 
two instances, the statements made in the prospectuses 
were rather too confident of quick returns—a policy 
which cannot be too strongly deprecated. Nevertheless, 
the different metropolitan companies are now settling 
down steadily to work, and in the course of another 
year or two, it is possible that the anticipations of the 
shareholders will be realised, at least, to a certain 
extent. 

It may, however, perhaps be interesting to review the 
present commercial position of the companies, and to 
consider their: future prospects. Taking the London 
companies in the order of their share capital, the fol- 
lowing table shows the names of the companies, the 
nominal share capital, the amount paid up, and the 
approximate number of lamps supplied, the figures 
being obtained from the latest available official 


returns :— 
Approximate 
number 
Nume of company, RE Eg RL 
| current. 
London Electric Supply Cor- | | 
poration ans A+ ... | £1,250,000 | £654,690 | 40,000 
Metropolitan Electric Supply 
Company “G a pie 500,000 | 201,583 40,000 
House-to-House Electric Light 
Supply Company ... sbi 350,000 | 36,610 | 10,000 
Westminster Electric Supply 
Corporation ... ad sa 300,000 | 18,000 6,000 
Kensington and Knightsbridge | 
Electric Light Company ... 250,000 | 49,780 20,000 
Chelsea Electricity Supply | 
Company ..  .. 100,500 | 50,000 | 20,000 
Notting Hill Electric Light- | 
ing Company Pen foal 100,000 | = 14,734 
St. James’s and Pall Mall | 
Electric Light Company ... 100,000 | 26,090 | 21,000 
| | 


It has not yet been ascertained how much of the gross 
revenue is absorbed by working expenses, depreciation, 
&¢., but these items are estimated by two companies to 
amount to about 50 per cent. of the total receipts. This 
percentage may possibly be considered to be high, 
being in fact slightly less than the working expenses 
on an ordinary railway, where they are naturally con- 
siderable. The annual income derived from an 8-C.P. 
lamp installed is variously estimated at from 10s. to 
14s., or an average of 12s.; and from an 8-C.P. to a 16- 
C.P. lamp, £1 per lamp. We will, however, take an 
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average of these two, namely, 16s. per lamp installed. 
It will, therefore, not. be difficult to estimate the 
average number of lamps which must be in use 
throughout the year to enable the companies to pay a 
dividend of 5 per cent. on the total paid capital, pro- 
viding, of course, that the working expenses, &c., do 
not exceed 50) per cent. of the gross receipts. For 
instance, the London Corporation would have to supply 
about 80,000 lamps, although, considering the excessive 
cost of maintaining such a huge station, this number 
would doubtless have to be increased by probably 
50,000 lamps. | 

The Metropolitan Company, with one-third less of 
paid-up capital than the London Corporation, would 
only have to furnish 30,000 lamps, while the House to 
House Company, with its present number of lamps in 
use, Should afford a fair return at the end of the next 
financial year. The company, which is expected to 
yield probably the best return on the invested capital 
is, however, the St. James and Pall Mall Company 
which, in a remarkably short period, has obtained cus- 
tomers to the extent of about 21,000 lamps. 

It might be supposed from the figures given in the 
table regarding the paid up capital and the present 
approximate number of lamps alight, that some of the 
companies are already in a position to declare a divi- 
dend. This assumption is, however, incorrect. The 
number of lamps stated are those which are at present 
in use, but these must be the average for the year to 
yield any return ; moreover, since the figures concern- 
ing the paid up capital were compiled, more calls have 
been made on the shareholders. Thus the approxi- 
mate numberof lights which would have to be supplied 
as previously stated would have to be increased by, say, 
20 per cent. It may, however, be concluded that the 
commercial position of the metropolitan electric light 
companies is gradually improving, that in the course 
of a year or two the dividend-paying stage will be 
attained, and that the shareholders may rest assured 
that their investments are assuming a form of stability. 


A. W. 


THE PRENTICE MAGNETIC CUT-OUT. 


THE accompanying illustrations represent a new mag- 
netic cut-out, which is being placed on the market by 
Mr. Napier Prentice, of Stowmarket, Suffolk. The cut- 
out comprises an electro magnet wound with wire, in- 


Fie. 1. 


cluded in or taken as a shunt from the circuit to be 
controlled, the external wires being secured by the 
binding screws shown. ‘These screws are arranged on 
conducting pieces, one being electrically connected 


with the conducting piece carrying the mercury cup on 
the right, and the other being similarly connected 
through the coil of the magnet with the conducting 
piece carrying the second mercury cup. Into these 
cups dip the ends of the horizontal bridge piece, which 
is provided with arms. carrying the armature. These 
arms are connected by a cross piece extending behind 
the vertical lever, which has a counterbalance weight 
at its upper end, and a tail piece constituting a kicker. 
The screw shown in front of the armature permits of 
the position of the latter relatively to the end of the 


| 


_f 


fu 


Fig. 2. 


magnet core being adjusted. The parts are mounted 
upon a base of enamelled slate. When the normal 
current is passing, the armature, bridge, arms, and 
lever remain as shown in fig. 1 ; but on the current in- 
creasing abnormally, the electro-magnet attracts the 
armature and the cross piece moves the vertical lever 
so that its weighted head causes it to fall over in such 
a manner that its tail end kicks the bridge and knocks 
it over into the position shown in fig. 2, thus removing 
the contacts out of the mercury cups, and breaking the 
circuit. 


GOOLDEN AND CO.’S STEAM DYNAMO. 


WE illustrate in our present number a steam dynamo 
constructed by Messrs. W. T. Goolden & Co., which 
differs in some essential features from the common 
arrangements of dynamos, coupled as in this case to 
Willans engines. 

The steam dynamo illustrated is one of a series con- 
structed for the St. John’s Wharf Central Station of the 
Westminster Electric Supply Corporation. It will 
be noted that the overtype pattern dynamo has been 
adopted, this being, in the opinion of the makers, a 
superior arrangement in all cases of dynamos not ex- 
ceeding 50 kilowatts output, the armature being readily 
removable without taking away any part of the field 
magnets, and the brushes, both upper and lower, being 
readily accessible. . 

The dynamo itself has the field magnets of wrought 
iron, bored out to receive the armature ; these are bolted 
to the bedplate, which forms the back yoke of the 
magnets. The bore of the fields is so arranged as to 
allow a greater clearance at the lower part than at the 
upper, thus doing away with a slight downward pull 
due to unequal distribution of magnetism in the upper 
and lower half of the armature. 

The outside end bearing of the dynamo is mounted 
in a spherical seating, to allow it to adjust itself in the 
event of uneven wearing of the different bearings, and 
prevent any strain being thrown on the shaft, 
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The armature is a special pattern of bar armature, 
which has been adopted by Messrs. W. T. Goolden and 
Co., the bars themselves being laminated, and connected 
at the ends by a “solid built” armature end composed 
of \/-shaped radial strips, built and insulated with 
mica, after the manner of a commutator, in combina- 
tion with spiral strips, also separated and insulated 
with mica. 

The armature end built in this manner, which pre- 
sents the appearance of a solid disc, is mechanically 
very strong, and prevents the ingress of dirt or wet, 
which often affects the insulation at the ends. 

The field magnets are internally, as well as externally, 
ventilated. 

The brushes are of Messrs. Goolden’s patent type, 
having screw feeds, enabling them to be fed forward 
whilst running, without unslacking any nut or screw. 


HI ‘| 
HIM AN aa 


2. The armature shaft and core were put in place, no 
windings being on, and running with the fields un- 
excited 9:92 I.H.P. was recorded, equivalent to 1°49 
I.H.P. for the shaft. 

(It is to be noted that this is excessive, as the bearing 
at the time was running hot.) 

3. The core being in, the fields were excited, and 
11°56 I.H.P. recorded, the loss in the core being thus 
1:64 I.H.P.* 

4, The armature was wound, and another test made, 
first unexcited then excited, and deducting the value 
for the losses in engine, shaft and the core previously 
ascertained, the loss in Foucault currents in the bars 
was found to be ‘34 I.H.P. 

The experience and experiments of Messrs. Willans 
show that the frictional loss in the engine is nearly in- 
dependent of the load. Hence, from the above figures, 


ey 
== 
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COMMERCIAL EFFICIENCIES OF DYNAMO AND STEAM DYNAMO. 


I.H.P. reduced to watts. Output in watts. | Efficiency. 
Ee | | 
: F i | Total loss ; Commercial 
Propor-.| yogs in “| Loss in Lossin | Lossin ike Tutu] loss | possin | in dynsm0 : | Commercial efficiency of 
t f ‘bars, eddy | * Volts. ores, ’ icienc i 
fnil loud. shaft. SOEGs Heeler, Setatance, sete denaunen Sugino. Lenk pe me) ‘gi | pe ey Seuncacd 
=" | dynamo, 
1 290 1,220 254 1,820 660 4,244 6,300 105,44 120 375 45,000 | 91°2 p.c. 81 p.c. 
°] 290 1,220 254 520 669 2,944 6,300 | 92,44. 120 200 24,000 89°1 p.c. 72°2 p.c. 
} 290 |. 1,220 254 130 | 660 | 2,554 6,300 8,854 120 | 100 12,000 | 82°5 p.c. 57°5 p.c. 
| | | | 


The following tests which have been made of these 
machines are interesting, as showing the proportion 
which exists between the various losses occurring ina 
steam dynamo of this class, and which is to be noted, 
that although the efficiences given are exceedingly good 
results, the engines and dynamos were perfectly new 
at the time of the tests, which were made for the 
makers own information, and not originally with a 
view to publication. 

The electrical data are as follows :— 

Volts, 120 ; ampéres, 375 ; watts, 45,000 ; speed, 440 ; 
armature resistance, ‘(013 ohms; resistance of field 
magnet coils, 21°4 ohms, 

Indicator tests of Goolden-Willans combination :— 

1. The engine was run, with the armature discon- 
nected, and found to absorb 8:43 1.H.P. when running 
light at 430 revolutions, 


the efficiency of the steam dynamo can be given for 
any load, and the commercial efficiency of the dynamo 
calculated for any output.. 

The table below shows the calculations tabulated, it 
being noted that the loss in the shaft friction has been 
taken at ‘39 I.H.P. (this value was found to represent 
an average in later tests, the above value being excep- 
tional, owing to the circumstances mentioned, but the 
individual test being for a difference, this was unimpor- 
tant). 

These calculations accord well with direct indicator 


* The loss in the core is probably considerably augmented by 
the fact that this dynamo was originally intended for 105 volts, 
but the field excitation was raised to give 125 volts at the original 
speed, the induction being thus increased, the leakage through 
=e sr and spider has been increased, thus causing eddy currents 
and loss. 
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tests. The dynamo giving 43,400 watts, the efficiency 
as indicated was 80:4 per cent., and, when giving 26,500 
watts, the efficiency was 72 per cent, 

Independent tests of these dynamos and enginesatthe 
stations, supplying current to the Houses of Parliament, 
have been since made by Prof. A. Kennedy, consulting 
engineer tothe Westminster Electric Corporation, giving 
even better results than the above. The commercial 
efficiency in some reached as high as 895 per cent. 
and 86 per cent. ; but as further tests are being carried 
out on the same machines, the results are not yet com- 
plete. 


THE NOMINAL LUMINOUS POWER OF CON- 
TINUOUS CURRENT ARC LAMPS. 


WE have long protested, writes the editor of L’Hlec- 
tricien, against the use of unsuitable or inaccurate 
terms, and vague designations which are only kept in 
use by custom and prejudice. By dint of repeating 
our assertions we may perhaps succeed in getting the 
matter taken up by others who are not the slaves of 
custom ; we shall therefore not fail to call attention to 
abuses of this kind whenever an occasion presents 
itself. We will, therefore, now discuss the (in our 
opinion) deplorable custom of characterising arc lamps 
by their more or less nominal photometric power. 

In order to show how meaningless such designations 
are, we have drawn up a table from the books, cata- 
logues and prospectuses of the chief industrial 
celebrities of both worlds, placing opposite each inten- 


sity of current feeding a given arc lamp, its corres- | 
In order to — 


ponding nominal photometric power. 
facilitate comparison we have reduced all the intensities 
expressed in carcel burners to decimal candles, con- 
sidering the carcel burner to be equivalent to 10 
decimal candles, although really, according to M. Violle, 
20 decimal candles = 2-08 carcel burners ; there is, con- 
sequently, a difference of 4 per cent. between the 
decimal candle and the tenth of a carcel burner, but 
our estimate will be sufficiently accurate for our pur- 
pose. 


Table of Nominal Intensities of Arc Lamps according 
to the constructors. 


| | | | | 


2 A | s 
a | 8 scales : ae | Bs 
= 5 £ 3 3 qf | $2) o3 
) a) & > : ae ee coe erg 
& 7 4 Bo | & Sag tees el pa Be 
5 & 8 rar m = 1. 2 A | om | #8 
2° | 3 eae S| es | |e PERE 
a A hs Ss) Beebe (ous | mawtaes = ied 4 
Ain- pet Saar erg ; ieeeng 
peres. B.D, B.D. BDeni| NeKe| O00) CG. |e. Cc. | B.D. | NAK. 
4 | 200 rine 260.4) 300)=.-. 4)... | 800)... |. 626] 300 
5. 3860 500 300 |... 500; 400; ....| 400) s2 4)... 
6 | 500 ae 300} O00lo%5. |... (1,200)5 ... 1 = 487) ~ 625 
TAT Bs ZION 2s CS as Aes ee ca 
8 1,000 | 450 1,0001,000 ... 1,600, . 600 1,000 
Qeyee Sey aisig Breguet] os). |... ara ate x ees 
1Ock 5 Saat eee 700 1,400|1,400 1,500 2,000|1,000 700, 1,425 
12 [oy as pee AMOS see | es | 1,500... | 1,900 
13 | 1,500 SSPE DHER “prea Riat maa tee et NN Ls Cis a eT POO!: H3 
TAVITA, Le QO Wie ae ae ea) ORS Sse D426 
15 |. see | 2:0@OpH eee meee ree é 060 ... {2,000|1,380)--... 
16. Fado tweell abe sae Be 8,000 3,000 a pire basins aioe $1) ty OOO serOO: 
1a Ppa aah test tee ae eee Bali tras llectan Auer est eae 
Boy S82 ON Pads ehs 4,000 4,000) |... (8,000/1,980) 4,300 
24| 50007... Sate MEM RN Ct. | [dial ne. ade B:800 
DEF Wipach cohol - 8,500 | | | se 
30 acne | 8,425 
40 | 13,800 
50 20, 000 | 20,425 
60 AN 110,000 | es 


(BL D. ad ene candle). N.i<.—German normal candle. 
©.—English candle.) 


The figures in this table show that a frre tn pa 
describing his machine as producing so many are 


lamps of so many candles each, gives’ it a designa- 
tion which may perhaps facilitate its sale, but which 
is practically meaningless, since, with a given cur- 
rent, the quality of the carbons, the distance between 
them, their diameter, &c., may cause the luminous 
intensity to vary considerably, its value being in some 
cases even more than doubled. And we must not lose 
sight of the fact that in arc lamps mounted in deriva- 
tion, the available potential at the terminals of the 
lamp being from 43 to 45 volts, some installations work 
at 80 effective volts, others at 75, 70 or 65, the difference 
being absorbed at an utter loss in a rheostat. 

The same objections may be raised to the mode of 
designating dynamos and transformers by the number 
of incandescence lamps that they can feed. Some con- 
structors mean lamps of 30 watts, others lamps of 40, 
50, 56 or 60 watts. 

A dynamo or transformer should never be este ed 
in any other way than according to the number of 
available watts it can produce at a maximum normal 
charge. 

Lastly, as regards accumulators, the statement of the 
weight of the plates conveys no meaning tous. We 
should like to see accumulators designated according to 
their maximum normal output, in ampéres or in watts, 
and according to their effective capabilities in ampére- 
hours or watt-hours, for these are the principal 
essentials, which together with their price and 
duration, enable us to calculate quickly the number 
and the coupling of accumulators required for a given 
installation, much more accurately than the weight of 
the plates. 


THE ELECTRIC LIGHTING OF DRESDEN. 


[FROM A CORRESPONDENT. | 


WHAT is thought in municipal circles in Dresden on 
the present position of electric lighting is curiously 
illustrated by a report in the Teplitz Zeitung. 

On October 16th, this year, there was held a session 
of the Town Councillors of Dresden, the first item in 
the order of the day being to receive the report of the 
Chief Mayor, Dr. Stiibel, on the preliminaries for the 
municipal electric works as proposed for Dresden. It 
is known that after various explanations and negotia- 
tions with Siemens and Halske, of Berlin, and the 
German Edison Company of the same city, who had 
both submitted calculated projects, it was resolved by 
the Dresden Town Council, on May Ist, 1887, that 
electric works should be erected at the cost of the city, 
to which resolution the municipal delegates gave in 
their adhesion on May 26th of the same year. 

A mixed committee for this affair was then formed, 
and projects were submitted by Siemens and Halske, 
Kummer and Co., and Schuckert and Co. The German 
Edison Company had withdrawn its proposals. In the 
report of the Mayor-in-Chief, Dr. Stiibel laid before 
the above municipal session the erection of a municipal 
electric works for a maximum connection of 25,000 
glow lamps, and an outlay of 24 million marks was 
recommended. The number of the gas flames installed 
in Dresden consists of 6,300 street lamps and 175,000 
private lights. Consequently the proportion between 
electric light and gas expected by the Dresden autho- 
rities was 1 : 7. 

At the meeting of representatives on October 16th, 
1890, Dr. Blochwitz acted as reporter of the committee, 
which proposed that, ‘‘The committee decline the pro- 
posals of the Town Council, and hesitate at present to 
undertake the erection of municipal electric work, and 
prefer to await the results of the electric exhibition, to 
be held at Frankfort-on-the-Maine in 1891, and at the 
same time express the wish that in future, as in all ex- 
tensive municipal undertakings, a competition should 
be invited, and that after the presentation of the pro- 
jects a committee, consisting of at least three experts, 
should be formed for their examination.” 
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In support of this motion, the reporter submitted that 
haste should be avoided ; the affair was too serious, and 
millions of money might be sunk too rapidly. The 
charge was brought against Dresden that it came halt- 
ing in the rear of all improvements ; this was not here 
the case ; there were not, so far, many electric stations, 
and a variety of experience will be obtained. The ap- 
plication of the accumulators recommended by Siemens 
is for the present. merely an experiment. There are 
many more important things which should be done 
first—e.g., the market halls, the exhibition hall, &c. He 
strongly urged that the proposal of the committee 
should be accepted. The town councillor Hartsig fol- 
lowed on the same side. He had, he said, informed 
himself practically on the electric lighting in Berlin, 
The frequent repairs which were there required in the 
cable from the Central, and other experiences, induced 
him to agree fully with the recommendation of the 
committee. He was of opinion that more experts 
should have been cousulted. Above all, he regarded it 
as necessary to mention something which had not yet 
been openly brought forward, 7.¢., the general public was 
of opinion that the electric lighting of the streets was 
involved in the erection of electric central works. This 
is an error, a8 nothing of the sort is, for the present, 
in contemplation. The public has therefore at present 
no immediate interest in the question. The loss and 
the interest on the say, three million marks required 
for the new works, must ultimately fall upon the com- 
munity of the tax-payers. The entire installation was 
merely for people of distinction; for the little man 
(anglice for the poor man) there was here nothing. 
Lighting with the aid of accumulators was so young a 
child, that it might well be allowed to grow for a 
couple of years. There was no pressure ; the electric 
lighting of business houses, offices, saloons, &c., is not 
absolutely necessary, like street cleansing, water sup- 
ply, &c. 

In Berlin he had heard nothing but lamentations 
from men of business compelled, by competition, to 
adopt the electric light, and troubled by the high price 
and the frequent repairs. He found the restaurants and 
cafés lighted electrically generally very dim, so that it 
was often scarcely possible to read. the papers. 

After some concluding remarks from Blochwitz, the 
reporter who said that the introduction of the electric 
light would not diminish the income of the gas com- 
pany, the opinion of the committee was accepted by 
47 votes against 17. 


j 
THE BULL RING OF THE RUE 
PERGOLESE. 


THIS enormous building, devoted to somewhat feeble 
imitations of Spanish bull fights, has been recently 
covered in, and in order to make use of the edifice at 
night, either for bull fighting or for concerts, lighting 
by electricity has been introduced. 

The arena is circular, and has a diameter of 197 feet ; 
the dome which covers this springs from iron columns 
98 feet in height, surrounding the’ arena. From the 
ground to the centre of the dome is 190 feet. The 
exterior of the building is in shape a 30-sided polygon, 
described on a circle whose diameter is 328 feet. There 
is seating accommodation for 22,000 persons. Light 
ironwork supports the glass of the dome, the central 
portion of which can be bodily raised between 12 and 
13 feet, so as to ventilate the building in summer. 
The movable portion of the dome has a diameter of 
98 feet. At night, the principal source of light comes 
from just below the movable roof, that is to say, ata 
height of 197 feet. Here is a sunlight of the Patin 
type, and, in addition to this, a circle of 150 are 
lights are arranged round the dome, the _ total 
lighting power being thus brought up to 30,000 
candles. The two galleries are each provided with 
60 Cance incandescence lamps of 32 candles, and 
the ground floor passages are lighted by 16 Cance in- 


candescence lamps of 100 candles each, and 16 are lamps, 
Patin type, of 8 amperes. The offices and dressing 
rooms are supplied with 200 incandescence lamps of 
16 candles. 

Especial attention has been paid to the arrangement, 
fitting, and construction of the engine, boiler, and 
dynamo rooms, with the result that they are in reality 
works of art, and will no doubt produce the effect of 
not only familiarising numbers with electric lighting, 
but also of increasing public confidence in this 
method of illumination, and of extending its applica- 
tion. 

There are three Collet boilers, each supplying 
3,300 lbs. of steam per hour. One of these boilers is 
kept in reserve, while the other two feed a Powell 
engine of 300 H.P., and a compound Chaligny engine 
of 100 H.P. 

The alternating current is produced by a Ferranti 
dynamo of 3,000 lamps, and 4 Gramme machines of 200 
lamps at 8 ampéres. 

There is also a battery of accumulators for feeding 
the relief lamps in case of accident to the main light- 
ing. 


REVIEWS. 


The Year Book of Commerce. Compiled under the 
authority of the London Chamber of Commerce, and 
edited by KENRIC B. MURRAY. London: Cassell 
and Co. 


This is the second of the series of yearly volumes, 
prepared specially for business men, by the London 
Chamber of Commerce, with the object of showing the 
movement of the foreign trade and general economic 
position of the leading countries of the world. The 
volume, as compared with the former issue, gives addi- 
tional statistics on a variety of topics of considerable 
value. In tables, now printed for the first time, informa- 
tion is given as to British trade with European countries 
under commercial treaties, with the increase of their 
population, and trade movements in 1888 as compared 
with 1860, international telegraph statistics, the pro- 
gress of British trade since 1855, with quinquennial 
averages, rates of wages, trade of some of the South 
American States, China and Japan, and several others. 
With reference to the first-named table, the editor re- 
marks that it affords most appropriate food for thought 
at the present moment. “This gives at a glance popu- 
lation and trade statistics of 17 European countries or 
states, in addition to the United Kingdom, with a record 
of the date of coming into force of the respective com- 
mercial treaties of Great Britain with them. Upon the 
total statistics the increases per cent. of population, of 
total imports and exports, of imports into the United 
Kingdom from, and exports from the United Kingdom 
to, the various countries are, as far as obtainable, 
stated in each instance. The illustration thus afforded 
is one which every business man can appreciate, and 
which points its own moral. At this juncture it has 
exceptional importance. The Continent of Europe 
seems destined, in 1892, to be involved in a rearrange- 
ment of its Customs tariffs of a wholesale nature. 
What France is inclined to do in that year, when all 
her principal commercial treaties expire, has been made 
very evident, and there, at any rate, there is little hope 
of a relaxation of the State-imposed barriers to com- 
mercial intercourse. Following in the train of the 
French treaties, most of the European States will be 
obliged to reconsider their position. It is therefore 
worthy of being noted that as far as British commerce 
with Russia, Sweden, Norway, Denmark, Holland, 
Belgium, Germany, Switzerland, and Austria-Hungary 
is concerned, it is regulated by treaties terminable upon 
a year’s notice, which may thus be given early next 
year to expire in 1892. The British commercial treaty 
with Roumania terminates in July next; the treaties 
with France and Italy on February Ist, 1892; and those 
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with Spain, Portugal, Montenegro and Bulgaria at 
various dates in 1892. Consequently the position is 
one which cannot be ignored, and that it is realised by 
Her Majesty’s Government is shown by the appoint- 
ment of a Special Consultative Committee, in connec- 
tion with the Board of Trade, to ‘ consider the approach- 
ing expiration of various commercial treaties, the pro- 
bable effects upon British trade of such expirations, 
and the arrangements which may or should be made 
in lieu of those treaties.’ ” 


Magnetism and Electricity: A Class Book for the 
Elementary Stage of the Science and Art Depart- 
ment. By J. SPENCER, B.Sc., Head Master, Science 
Department, Bradford Technical College. London : 
Percival & Co., King Street, Covent Garden. 


The method adopted in this book of arranging the 
whole of the matter in a series of experiments has 
much to recommend it, as it appeals very forcibly to the 
student, but beyond this point there is but little to call 
for notice in the work, as it has no marked superiority 
over other excellent treatises which exist. The general 
arrangement of the matter is satisfactory, the illustra- 
tion clear and fairly good, though, as is usual with 
teachers who have had no, or little, practical experi- 
ence, descriptions of practical applications are exceed- 
ingly absurd ; witness the description and illustration 
of an electric telegraph on page 135. Although we 
cannot highly praise the book for being written “to 
supply a want,” we can at least say that those who pur- 
chase the same for the purpose of learning about elec- 
tricity and magnetism will, if they carefully go through 
the whole course of experiments, obtain very thorough 
instruction in the elements of the subjects. 


Sound, Light and Heat. 


This book, by the same author and publisher as the 
foregoing, isa companion to the above, and does not call 
for any special remark. It is undoubtedly a handy 
volume, - 


Practical Inorganic Chemistry. Hlementary Stage. 
By E. J. Cox, F.C.S., Head Master of the Technical 
Science School, Birmingham. London: Percival & 
Co., King Street, Covent Garden. 


This class-book is intended for the use of students 
preparing for the examinations of the Science and Art 
Department in the elementary stage of Practical Inor- 
ganic Chemistry. The whole arrangement of the book is 
exceedingly simple and thoroughly practical. The dia- 
grams, which conclude the work, are very clearly drawn. 


Elementary Manual of Magnetism and Electricity. 
Specially arranged for the use of First-Year Science 
and Art and other Electrical Students. By ANDREW 
JAMIESON. London: Charles Griffin and Co., Exeter 
Street, Strand. 


This volume is a republication of the three manuals 
on “ Magnetism,” “ Voltaic Electricity,” and ‘ Electro- 
statics,” which we have noticed in a previous review ; 
to the latter we have nothing to add, except to say that 
the complete volume forms an excellent elementary 
treatise on the subjects of electricity and magnetism, 
very practical in its arrangement, and possessing suffi- 
cient points of novelty to justify its publication. 


THE WALKER AMMETER AND VOLTMETER. 


ALTHOUGH there is at present a very large number of 
measuring instruments for electric light stations upon 
the market, embodying in their construction a great 
variety of principles, the one which is herewith de- 
scribed is somewhat different from most heretofore 
brought into use. There can be no doubt, says the 
New York Electrical World, that there is great 
need of a cheap and accurate instrument which is 


t 


easily calibrated, and the scale divisions of which are 
of equal length. An instrument which would seem to 
fulfil these conditions is illustrated upon this page. It 
is the invention of Mr. G. W. Walker, of this city, and 
in its construction he has made use of the principle 
which he has already utilised in his recording meter, 
described and illustrated some months ago in our 
columns. In its design Mr. Walker has endeavoured to 
provide a meter containing the fewest possible number 
of parts, and these of the simplest character consistent 
with accuracy and durability, and at the same time to 
reduce the cost of construction to so low a figure that 
the instrument could be placed upon many circuits 
which are now unprovided with meters, because of the 
large expense necessary in securing a satisfactory one. 


Fig. 1. 


Fig. 1 shows very clearly the construction of the 
meter and all of its parts. A solenoid magnet of are 
shape is secured in position against a suitable support 
by means of screws. A circular core of iron, some- 
what hardened, and_extending over about 270 degrees 
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of circumference, is carried upon a bar, which is 
pivoted at the centre of the instrument, and swings in 
jewelled bearings. The needle or pointer of the instru- 
ment is also carried upon this same axis, and extends 
outward beyond the core to the reading scale, as shown 
in the figure. An arm which is threaded to receive a 
nut-like weight, as shown in the figure, is carried from 
the same centre, and by means of this the core may be 
balanced, so that when the instrument is not in circuit, 
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the pointer will stand at the zero of the scale. The 
solenoid is composed of a curved non-magnetic tube, 
and a helix of insulated wire wound upon the tube, 
which serves only as a support, so that it tapers or 
decreases in diameter from one end to the other, either 
gradually or by steps. : 

- The core is made of comparatively hard iron, its free 
ends being joined by some non-magnetic material, such 
as brass, for the purpose of support, so that the core 
may be kept in a perfectly circular form. The ends of 
the core are arrranged so as to stand within the coil 
when in a normal position. The upward end, however, 
may be made to stand without the coil, but within the 
field of repulsion of the magnet, the other end standing 
when in a normal position at a point about midway the 
length of acoil. By using a core of small diameter, it 
may be saturated by a slight percentage of the current 
used in the meter. The fact that the pointer moves 
over equal divisions on the seale for equal increments 
of current passed through the instrument, is attributed 
by Mr. Walker to the fact that the core, instead of being 
of soft iron, is somewhat hardened, and also to the fact 
that the coil which exerts the attractive and repellant 


influence upon the core is wound in the tapering man- 


ner described above. é 

| Fig. 2 shows the instrument completed. The same 
construction, with the exception of the substitution of 
a fine wire of high resistance for the solenoid, makes 
the instrument a voltmeter instead of an ammeter, and 
hoth of these instruments are now made by the Walker 
Electric Company. 


POLARISING CONDITIONS IN A GALVANIC 
cage - BATTERY.* © 


By Pror. A. E. DOLBEAR. 


WHEN hydrogen accumulates upon one of the plates of 
a galvanic battery so as to reduce the current, the cell 
is said to be polarised, and various methods have been 
devised to prevent this, some chemical, as in two fluid 
cells, and some physical, as when the plate is rotated, 
and these are called depolarisers ; the idea being that the 
polarisation itself consists simply in the accumulation 
of gas upon the plate. I do not know that any attempt 
has been made to explain the underlying conditions 
present where chemical action is present or latent in a 
battery, which bring about such a result, for it is plain 
that such a result must have jsome antecedent physical 
conditions that determine it. _ 

The following explanation has seemed to me to be 
probable, and the commendations of. a number of my 
electrical friends induce me to publish it, not as proved, 
but as a step towards a clearer understanding of the 
mechanical conditions present in a galvanic battery. 

When a piece of zinc is immersed in water it is found 
to be electrified, and its potential may be measured by 
a suitable electrometer. — 

Now, we know from purely chemical sources that 
there is chemism, or. chemical attraction, existing 
between zinc and oxygen, and that under favourable 
conditions zinc will be oxidised. This so-called affinity 
of zine and oxygen is not suddenly created by their 
juxtaposition under certain circumstances, but exists 
a we time, only waiting for an opportunity to show 
itself. ay 

What then are the real conditions present when a 
piece of zinc is immersed in water ? The zinc isa solid, 
the molecules cohere, and there is a certain degree of 
rigidity to the molecules. With the water it is different. 
As a fluid, the molecules are free to move about among 
each other with but little internal friction. As the 
molecule of water is made up of both oxygen and hy- 
drogen, it may have an oxygen side and a hydrogen 
side, in which case, if there be any selective agency 
acting more upon the oxygen part of the molecule than 
upon its hydrogen part, and if the molecule as a whole 


* The Electrical Engineer. 


_and for the most part a friendly interest. 


is capable of shifting its position easily by a simple ro- 
tation upon any axis, as is true in this case, then all the 
molecules of the water that come in contact with the 
zine must be oriented by the zine so that the oxygen 
side of the molecule faces the zinc at every point, and 
consequently the hydrogen side is away from it. This 
would be a true polarisation of the molecules of water, 
and the distance to which it would extend would de- 
pend upon the strength of the chemism between the 
two acting elements. Such a chemical field might ex- 
tend indefinitely. a 

When a piece of carbon or copper or other element is 
placed in water, it exhibits similar electrical property, 
but different in degree from that of zinc; so similar 
polarisation of molecules would be set up aboutit. The 
difference in the degree of chemism between the two 
elements and the oxygen of the water would determine 
the rate of oxidation under given conditions, and this 
difference we call the electromotive force of the cell. 
Also, the mere fact that there was a difference in this 
particular between the two immersed elements would 
tend to produce between them a similar condition of 
arranged or polarised molecules. 

All this might be expected to occur, whether there 
was a chemical reaction or not, that is to say, whether 
or not the zinc was dissolved and water decomposed. 
Whether this happens, or nor, depends upon the degree 
of tension represented by the difference in the so-called 
chemism between the two elements, which difference 
we measure in volts, and needs to be about 1°5 for 
water. at os 

If other solutions than water be used, the same 
mechanical conditions and arrangements would be pre- 
sent, differing from it only in degree. nd 

The substance of the idea is this, that the chemism 
existing between the zinc and the element oxygen in 
the water compels the molecules of the water to turn 80 
as to present their oxygen side to the zinc, which they 
are able to do freely, because such movements are not 
subject to appreciable friction in the liquid. 

When the other battery element cannot combine with 
oxygen in any degree under the existing conditions, as 
when carbon or platinum is used, then only hydrogen 
will be set frée, as there is a greater stress for the 
oxygen at the other element, and there must be an ex- 
change of partners among the molecules along the whole 
line between the elements, according to Grothiis’s hypo- 
thesis ; so that, underlying the accumulation of hydrogen 
called polarisation, is a real polarisation in which all 
the molecules are facing one way from the mechanical 
necessities present. 

It seems not unlikely that this condition of things in 
a heating liquid might be observed by noting the effect 
produced by it upon a beam of light transmitted 
through the liquid, especially upon reversal of elec- 
trical condition. i 


THE PROPOSED PACIFIC CABLE. 


THE project of connecting Australia with Canada by a cable 


‘across the Pacific Ocean has now been before the public about 10 


years, having been first suggested by Mr. Sandford Fleming in a 
report submitted to the Dominion Parliament in 1880. As a prac- 
tical question, however, the history of the proposal may be said to 


‘date from 1887, when a conference of delegates from various parts 


of the British Empire was held in London. At this meeting the 
plan was fully explained by the delegates from Canada—Mr. Sand- 
ford Fleming and Sir Alexander Campbell—and aroused a great 
At the same meeting 
there was also revealed the fact that the project had a strong 
opponent in the Eastern and Eastern Extension companies, which 
now control the telegraphic communication between Australia 
and Great Britain, and enjoy a monopoly which would be de- 
stroyed if telegrams could be sent across the Atlantic, then 
through Canada, and then across the Pacific Ocean to Australasia. 
The conference adopted a resolution declaring “that the connec- 
tion of Canada with Australasia by a direct submarine telegraph 
across the Pacific is a project of high importance to the empire, 
and every doubt as to its practicability should without delay be 
set at rest by a thorough and exhaustive survey.” The favour 
with which the idea was received appears to have alarmed the 
existing companies, for last summer they endeavoured to make an 
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arrangement which would have given their monopoly a new 
lease of life. They offered to reduce their cable rates one- 
half on condition that the Governments interested would 
give a guarantee equivalent to about £54,000 a year. The 
Australian colonies were willing to enter into this arrangement, 
but Great Britain and New Zealand declined to share in. the 
guarantee, and there the matter stands to-day. In the meantime 
Mr. Sandford Fleming took the opportunity to explain the Pacific 
plan, and it will be convenient at this point to state the nature of 
the arguments which he used. It was contended by Mr. Fleming 
that the.guarantee asked for in consideration of the reduction of 
the rates of the old company, namely, £54,000 a year, would be 
equal to the annual charge upon the capital required for the con- 
struction of a cable from Canada to Australla. The length of the 
cable necessary to stretch across the Pacific from Canada to New 
Zealand and Australia is estimated by competent authorities at 
8,900 miles, and Mr. Fleming says that the outside cost of a cable 
of the very best type would be £1,800,000. Three per cent. upon 
this sum would amount to £54,000 a year. It is further pointed 
out that the building of the Canadian line would reduce the cost 
of messages from England to Australia to one-fourth what they 
are now, while the proposal of the existing companies is to reduce 
them by only one-half. The length of the line is not so for- 
midable an obstacle to the success of the project as may at first 
sight appear; for owing to the presence of a number of stations 
in the Pacific, the longest stretch would be about 2,700 miles, the 
.others ranging from 1,200 miles upwards. 


So far as we can judge, the Australian colonies and Great - 


britain would stand to gain by the construction of a line which 
would destroy the monopoly of the old companies, effect a great 
reduction in rates, and give them a telegraph route lying entirely 
in the Atlantic and Pacific Oceans and in Canada, and therefore 
much less liable to be interrupted by an enemy than a route fol- 
lowing the old lines of commerce. Canadians, of course, would 
take a friendly interest in a project which would benefit our sister 
colonies and Great Britain, and the question of Canada assuming 
any, and if so what, share of the expense of the scheme may safely 
be left for future consideration. It will be seen at once that her 
direct interest in the matter is not so great as that of Australia 
and England, the volume of business between those two countries 
being vastly greater than the volume of business between Canada 
and Australia. It is to be presumed that the promoters of the 
plan recognise this fact and would expect Canada-to bear a cor- 
responding small share of the expense: It is quite possible that 
in the future new conditions may arise which will greatly enhance 
the importance of the project from a Canadian standpoint. Her 
commerce upon the Pacific, now in its infancy, may grow to large 
proportions, especially if the statesmen of the future age are wise 
enough to adopt a policy which will promote instead of hindering 
the growth of commerce. In such a case the construction of a 
cable across the Pacific would be a matter not merely of import- 
ance but of necessity. From the imperial. standpoint the im- 
portance of having a line from England to her Eastern possessions, 
laid wholly in the open seas and in countries under the British 
-flag, would undoubtedly beof great importance; and to this aspect 
of the case British statesmen will no doubt give due consideration. 
_—Globe, 'Foronto. 


ELECTRICAL TRADES SECTION. 


“A meErine of the section was held at Botolph House on Monday 
ast, Mr. R. E. Crompton in the chair. 


Tae Bosarp or TRADE RULES. 


The Chairman said, in reference to this matter, it had been left 
to him to prepare a formal document and submit it to the 
Council of the Electrical Engineers. He had been unable to carry 
out these instructions as no meeting of this body had taken 
place ; however, he met the chairman and the secretary, but the 
result was not. satisfactory, in so much as the president said he 
preferred that the initiatory action should be taken by the Elec- 
trical Section, who might submit to the engineers and the Board of 
Trade a formal letter stating that the rules were anomalous and.a 

hindrance to the industry. Considerable energy had been spent 
.by Mr. Wharton, Mr. Sellon, Mr. Gray and himself in having the 
_conditions altered ; they had privately sent to the Board of Trade 
two memorials, and he considered if one on the top of these came 
from the section it would probably move them in the matter. 
The situation was extremely critical ; his firm, Messrs. Wharton 
and the Brush Company, had at the present moment installations 
running, the overhead wires of which were not in accordance with 
. the Board of Trade rules, and it was impossible to make them so. 
“They took objection to two rules, one of which said that every 
‘wire, whatever its thickness, should have a rubber or uwaterial tu 
the thickness of one-tenth of an inch outside the copper, outside 
that there should be the usual protection of braiding. The 
.Silvertown people informed him that if this rule were enforced, 
a wire to carry the smallest high pressure current for 
town lighting or transmitting power, would cost £70 to £89 per 
nile, | ‘I'he wire which was guaranteed by the Silvertown engineers 
cost £28 per mile, such a monetary burden therefore, would in 
most cases prohibit electric lighting. “Another objectionable rule 
was that which laid down that it was absolutely necessary in all 
cases to use suspenders. This, again, would further increase the 
_cost, and under those circumstances there could be little extension 


of electric lighting. He spoke as one who knew, as he had 39 miles 
of conductors in Chelmsford which were put up before these rules 
were made. It seemed as if Major Cardew wanted safety at any 
price, no matter whether it prohibits electricity or not. In reply 
to Major Flood Page as to. whether there was additional safety in . 
these rules, he said it-was quite the contrary, for when a wire was 
covered with a thick coating, it was difficult to centralise, there 
was more liability of the insulation being cut, and it was more 
liable to tear. The Silvertown company had paid special attention 
to this subject and it was claimed that their wire was perfectly 
safe; even Major Cardew admitted this, but when he got back to 
the Board of Trade office he made rules which are quite different, 
He considered the whole system of the Board of Trade unsatisfac- 
tory. The committee of the Electrical Engineers, who were res- 
ponsible for the rules, were not practical men, and he held that they 
could not therefore draw up suitable rules. 

After further discussion it was decided that Mr. Crompton 
should wait upon the Council of the Chamber of Commerce to see 
if pressure could be brought to bear on the officials of the Board 
of Trade, in the event of this not having effect, questions will be 
asked in the House of Commons. C 


THE QUESTION OF CORRESPONDENT. 


Mr. Garcke said’ he and Major Flood Page undertook to bring 
forward a scheme dealing with this question. After referring to 
the loss sustained through the resignation of Mr. Trotter, it had 
struck them some new arrangement might be made, and it was 
that the chairman. and the two vice-chairman should constitute 
themselves a kind of working committee, and if the Chamber of 
Commerce provided them with a junior clerk, pressing matters 
would receive efficient attention. It would practically resolve 
itself into an executive committee who would meet at intervals and 
report to the committee of the section the work done between the 
meetings. 


INTERCHANGE OF INFORMATION. 


Mr. Crompton had prepared a circular letter and tables which 
it was proposed to send to those who became members, for the 
purpose of supplying information as to cost of maintenance of 
stations and working expenses. This scheme was referred to by 
us in a recent number. 

It was decided that copies of the tables should be sent to all 
members of the section for suggestions. ; 

After Mr. Murray had referred to the expiration of many of the 
tariffs in 1892, the meeting terminated. © 


ELECTRIC LIGHTING IN PARIS. 


WE take the following statistics as to the. progress of electric 
lighting in Paris between the years 1885 and 1889, from the 
Lumiére Electrique; the figures given refer to electric lighting by 
the municipality :— ; 


| 
| 


| Number 
Num ber 


z t ot fires 
Yenr. ligh rs. Systems, Employed. oe 
i | tricity. 

| x2 a = 

1885, 68 |14 Lontin ... | Place du Carrousel ..:3)  ... |i 1 

‘12 Jablochkoff.... Pare Monceau. Ey f 
40 Brush Pare des Buttes-Chaumont. | 
| 2 Siemens | Champ-de- Mars. satta | i 
1886 66 |14 Lontin ...| Place duCarrousel... ... 4 
112 Jablochkoff ... | Parc Monceau. 
: 40 Brush | Pare des Buttes-Chaumont. | 
1887. 63 |14 Lontin ... | Place du Carrousel ... ts go 
12 Jablochkoff .... Pare Monceau. 
'37 Brush ..| Pare des Buttes-Chaumont. | 
188: G5.. 14 Lontin ... | Place du Carrousel... alse 
: 12 Jablochkoff... Parc Monceau. 
39 Brush ' Pare des Buttes-Chaumont: © 
1889, 393 (14 Edison .. | Place du Carrousel... Ha oo 
ibt Are 40 Popp ... Boulevards,. Concorde to_ 
| ghts. i O pera. | 
37 Edison ~ . Place de l’Opera to the Porte 


__ Saint-Denis. 
27 Marcel Deprez Porte Saint-Denis to the) 
| Place de la République. | 


it 6 ? Place Clichy. 
12 Jablochkoff... Parc Monceau. 
‘47 Brush _ Pare des Buttes-Chaumont. | 


186 Various... Llalles Centrales. 
124, ne '- ... Halles Centrales. 
6188 35 Edison Galleries of the Palais-Royal 


Incan- and the Theatre Francais. 
pi ae 16 ? Pare des Buttes-Chaumont, 
4000 ? Reception rooms of the 
' ai Hotel de Ville. 
s SENS OO re ea ... Council, board rooms, and | 
and offices of the Hotel | 
r de Ville. 
| 500 a ... Basements of the Halles | 
. | |  Centrales. ‘ 
| 287 wee «. | Private service. 
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NOTES. ° 


Lighting of the Ménagére.—An important electric 
light installation has just been completed in Paris at 
the well-known warehouses and shops vf La Ménagére. 
The current is supplied from the station of the Parisian 
Power and Electric Lighting Company, situated in the 


Rue des Filles-Dieu, and the installation has been put 


up by the Electric Lighting and Apparatus Company. | 


It comprises 110 Cance arc lamps of 8 ampéres, 
arranged two in series, and 161 incandescent lamps of 
16 candle-power. Of the arc lamps, 20 are installed in 
the basement, 47 on the ground floor, 22 on the first 
floor, 15 on the second floor, and the. remaining 6 in the 
annexe, balcony, and a side street. The incandescent 
lamps are similarly distributed throughout the bnild- 
ings. Each series of two arc lamps is fed from a sepa- 
rate circuit, having an E.M.F, of 110 volts at the switch- 
board, whilst the glow lamps receive current from four 
main circuits at 110 volts. There are two distributing 
switchboards arranged in the basement, one being for 
the arc and the other for the incandescent lamps. The 
main brought in from the street is divided into two 
cables for each pole, passing through a meter to the dis- 
tributing boards... Between the meter and the main is 
arranged a double pole switch, so that the current may 
be switched on to the boards or disconnected from 
them, as desired. The are switchboard is fitted with 
suitable cut-outs, rheostats, switches, meters, &c., whilst 
on the glow-lamp board there are only four main 
switches and four main cut-outs. The arrangement of 
a circuit for every two arc lamps permits of any two 
being extinguished, as may be desired, though this 
method is not so.satisfactory as multiple arc distribu- 
tion. 


: 


The Electric Light in Belgium.—The Belgian town 
of Ninove, situated about 15 miles to the westward of 
Brussels, is the first in that country to adopt the elec- 
tric light. The concession granted to the gas company, 
and, by-the-way, Ninove was the first town in Belgium 
‘lighted by gas, expired on the 30th of September last, 
‘and the municipality, having decided to abandon the 
employment of gas, has entered into a contract for 30 
years with an electric lighting company of Brussels. 
The lighting is to include streets, squares, and public 
places, as well as the supply of electric light to private 
dwellings. The installation comprises two large boilers, 
two Ridder engines of 20 H.P. each, two Siemens 
dynamos of 16,000 watts, and two batteries of Tudor 
accumulators capable of feeding 600 lamps for six 
‘hours. The distribution is effected by means of over- 
head wires. These are bare, of bronze, and 35 mm. 
diameter. They are carried on porcelain insulators 
supported by iron brackets. The public lighting con- 
sists of 120 Jamps of 25 candles, mounted on the old 
gas lamps. For private lighting, the electric current 
will be supplied at 9 centimes per 100 watt-hours ata 
tension.of 110 volts. The cost will be rather less than 
that of gas, which has lately been charged at Ninove at 
the rate of 18 centimes per cubic metre, 


rity 


_ The Electric Light at Chagford,—A woollen factory, 
which has been unoccupied for some years, in this 
picturesque Dartmoor village, has been leased by Mr. 
G. H. Reed, millwright and machinist, who intends 
to utilise the water-power and wheel in his business, 
and hopes to supply the electric light to the inhabi- 
tants, using the water-wheel to work the dynamo. 
He gave an experimental installation last week, 
using Joel’s shunt-wound dynamo, 100 volts 30 
‘amperes, giving 40 16-C.P. Kuison-Swan lamps. The 
brilliant,,. soft light was highly appreciated by the 
‘visitors, contrasting, ‘as it did, most favourably with 
the gas supplied at Chagford. An electric lighting 
‘company is being formed, and it is expected that ere 
long Chagford. will have.a permanent installation. 


‘Elec. Engineering— | 


City and Guilds of London Technological Institute. 
—The report of this institute for 1890 shows the follow- 
ing results of the examinations as regards the electrical 
subjects :— 


| 


| wy = oO. 
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Electro-Metallurgy .| 19] 1|.5| 3 2, 2| 6} 10] 9| 47-3 


Pepete srl hese ey alts 
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* Taught in classes receiving grants on the results of the examin ition. 
+ “External Candidates” taught in other institutions, or prep ured by private study. 
It will be seen that a very large increase in the 
number of “Electric Lighting” candidates has taken 
place. 


The Electrical Trades Union.—Mr. J. Barns, L.C.C., 
addressed a meeting at the Bricklayers’ Hall, South- 
wark Bridge Road, last Saturday night, held with a 
view to inducing non-members to join the Electrical 
Trades Union. He said he regretted that a Union had 
not been formed before, because instead of prices and 
wages being increased, they had, in some cases, been 
reduced, and boy, girl, and women labour had been in- 
troduced. The electrical trade was still in its infancy, 
and the business must extend. Electric lifts, motors, 
trains, and other methods of transmitting power would 
soon be adopted, and Vestries and Town and County 
Councils would, ere long, undertake public lighting. 
With the inception of electric lighting, he hoped the 
men who were engaged in the electrical trade would do 
everything in their power to help men like himself, 
who were members of public bodies, and who were 
determined to see that in any scheme of the kind Trades 
Union clauses were agreed to. It was a splendid oppor- 
tunity for them to do something for themselves. ‘They 
could fix the rates of wages, the hours of work, and the 
conditions of labour under any standard they thought 
fair and right if they-had the courage. They had a 
splendid future before them ; but if they did not take 
advantage of the opportunity, they deserved to remain 
in the condition they now were. Mr. Burns also 
pointed out to his hearers the advantages of Trades 
Unionism, and a resolution in support of the Electrical 
‘Trades Union was then proposed by Mr. A. J. Walker, 
and carried unanimously, a. . : 
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Siemens & IHalske.—The taking over of the electrical 
works at. Vienna, belonging to the Berlin firm of 
Siemens & Halske, as well as the Buda-Pest electric 
railway, to which we alluded last week, is now an 
accomplished fact. A limited company is to be formed 
by the Anglo Bank, Mr. Siemens becoming a managing 
director of the new company. 


A Cable Wanted in Paraguay.—The Hon. F.J. Paken- 
ham, British Minister to the Argentine Republic and 
Paraguay, says, “ A want very largely felt at Asuncion is 
regular telegraphic communication with Monte Video 
or Buenos Ayres, and so with the world in general. At 
present (August, 1890), as in 1886, the telegraph line 
stops on the coast of the Argentine province of Cor- 
rientes, the missing link between which and the line 
in Paraguay being furnished by a person of apparently 
somewhat lethargic habit, whose movements on the 
Parana in a canoe seem rather to depend on the rule of 
avoirdupois, as applied to the bundle of telegrams 
whereof he is bearer, than to the urgency or value of 
the messages themselves. Doubtless, however, an im- 
provement will be apparent in this direction ere 
long.” 


Simple Pole Finder,—In the New York Elecirical 
Engineer, Mr. Arthur J. Newell publishes, as the result 
of some considerable experimenting, an account of a pole 
tester which he thinks will be of interest to many people. 
The invention consists in saturating litmus paper with 
sulphate of soda and drying. When the paper is to be 
used it is wetted, and on the application of the wires to 
be tested a red spot onablue paper represents the posi- 
tive pole; if a red paper is employed, then a blue spot 
will show the negative pole. Mr. Newell is probably 
unaware that a paper for pole-finding was brought out 
and placed on the market two or three years ago by 
Dr. Wilke, which paper has several advantages over 
the litmus preparation, its colour being white, finely 
contrasting with the rich crimson stain produced by the 
negative wire. 


Overhead and Track Wiring for Electric Railways. 
—The superintendent of the Albany Railway, Mr. 
W. H. Cull, says that too much attention cannot be 
paid to. overhead construction and track-wiring. The 
insulation of the hangers should be capable of elimi- 
nating moisture, and glass or mica has given most 
satisfaction. Insulation cannot be too good. ©The 
trolley wires should be divided in sections, for the 
greater facility in locating any fault, and, if possible, each 
section should have a separate feeder wire ; a circuit 
switch at the generating station would enable the 
attendant to pick out the faulty section while atill 
retaining the rest of the circuit in working order. 
Track wiring and ground connections are the most im- 
portant factors in the operation of an electric road. The 
return wire should be of ample section, connected to 
each rail twice... All joints to be well soldered and 


wiped. The Albany Railway has, in addition to these. 


arrangements, copper ground plates at intervals of 
1,000 feet, and at a sufficient depth to insure their being 
in permanent moisture. The resistance thereby is so 
low that no leakage interferes with telephone circuits, 
neither is a metallic return requisite from the electric 
road to the power station more than a mile away. 


Halifax and Bermudas Cable Company.—The daily 
journals announce that the Halifax and Bermudas Com- 
pany’s cable has been duty tested, and a certificate 
granted by the Government, who paid the first quarterly 
instalment last week, in terms of their agreement with 
the company. 


Tenders Wanted.—For ‘providing and fixing electric 
bells to firemen’s houses. at Pontypridd. Particulars of 
the secretary, Mr. E, W. Rees, Pontypridd, 


of candidates for the new chair. ae 


‘uses of electrical energy. 


The Coefficient of Self-Induction.—We observe that 
the “Henry” has been introduced into a scientific 
paper printed by an American contemporary as the 
title by which the coefficient of self-induction is to be 
known. Probably it will not be long before it will be 
disseminated throughout the scientific world as the 


accepted term for that coefficient. 4 , 


Price of Incandescent Lamps.—In the home of free 


_ trade, England, the unfortunate monopoly in the manu- 


facture of incandescent lamps keeps up the price of 
Jamps to an almost prohibitive figure. In the United 
States, on the other hand, notwithstanding the great 
increase in the value of platinum, 16° C.P. lamps are 
selling at 44 cents each. The platinum wires now cost 
nearly three times what they did formerly, but.in spite 
of this extra expense, competition compels, and the use 
of machinery enables, the manufacturers to quote low 
and still retain a profit. _Red-hot hairpins should 
become things of the past. Brilliancy,.and economy 
in consumption of power, will be esteemed more and 
more as the essential qualities of an tebe 
lamp. 


Telephone between Paris and London,—The French 
section of the telephone line and cable which is to con- 
nect London with Paris has been completed. It con- 
sists of two overhead bronze wires, parallel, and crossed 
at intervals to diminish the effects of inductive dis- 
turbance. 


Memorandum for French Elmore Shareholders.— 


You paid the Foreign and Colonial Company £116,875 


in cash and £66,500 in shares for the privilege 
of your company’s existence. A few months after- 
wards you receive a circular from your directorr, 
congratulating you on the fact that the Foreign 
and Colonial Company has arranged to hand you 
back £50,000 of the money you had paid them in 
order to add to your available working capital ; you to 
pay equivalent to over 74 per cent. per annum interest, 
and to issue debentures which presumably give the 
holders for £50,000 a first charge on what you have 
paid the same organisation £116,875 for (cash only), as 
well as a charge on any property your own further ex- 
penditure may create. 


A Chair of Industrial Electricity at the Paris Con- 
servatoire of Arts and Sciences.— The Minister of 
Commerce has just created, at the Conservatoire of 
Arts and Sciences, a chair of industrial electricity. The 
Academy of Sciences will be invited to prepent a Jist 


hoy 


Electrical Fittings.— One of our young, and inerefore 
energetic firms of. ‘electrical engineers, Messrs, Arthur 
B. Gill & Co., of 4, Bombay Street, Bermondsey, S.E, 
writes to draw our attention to the extensive and con- 
venient showrooms lately acquired by them at 36, 
Parliament Street, Westminster, S.W., for the” exhibi- 
tion and sale of their electrical manufactures and 
fittings—of everything, in short, connected with the 
It is intended to keep 
a large stock of goods at these showrooms ready for 


immediate delivery, and’ special attention is desired, 


firstly, to a varied and comprehensive | selection of 
artistic electric light fittings ; secondly, to a stock of 


Henley’s electric light wire and cables in all the fending 
Sas and sizes. 


North-East, Coast Engineers.—We have received the 


list of meetings of the North-East Coast Institution of 


Engineers and Shipbuilders. A good programme. is 
promised, more of interest to shipbuilders than elec- 
trical engineers. Mr. W. C. Mountain reads a paper on 
“ Blectrical' Engineering” on March 9th. — » 
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Institution of Electrical Engineers—Among those 
who have accepted the invitation of the President and 
Council to the annual dinner on the 20th inst. are the 
Postmaster-General, the Attorney-General, the Presi- 
dents of the Royal Society, the Chemical Society, and 
the Institution of Mechanical Engineers, and the Vice- 
Presidents of the Institution of Civil Engineers, Sir 
Arthur Blackwood, the Astronomer Royal, and Dr. 
Coleman Sellers, one of the members of the Interna- 
tional Niagara Commission. We understand that in 
anticipation of the large numbers who are expected to 
respond to the invitation of the President and Mrs. 
Hopkinson on the evening of the 19th inst., on the 
occasion of the President’s soirée, the Prince’s Hall has 
been engaged, in addition to the Galleries of the Royal 
Institute of Painters in Water Colours. 


Persona),—Messrs. J. D. F. Andrews & Co, have pur- 
chased the goodwill and assets of the firm of Messrs. 
White, Romanze & Co., of Kingsbury Road, Dalston, 
and 3 and 4, Great Winchester Street, E.C., who have 
been carrying on a considerable business in the manu- 
facture of arc lamps, switches, &c., and also telephones, 
type-printing instruments, and electric bells, besides 
having many important electric light contracts. 


Long Distance Telephony in Italy.—A fortnight ago 
a series of experiments was conducted at the chief tele- 
graphic office in Rome with a new telephone line 
between that town and Albano, a distance of 20 miles, 
or 40 in all, the circuit being metallic throughout. The 
trials were successful. 


Mr. Lee Bapty Arrested.—Mr. Lee Bapty, the late 
manager of the Edinburgh Exhibition, was arrested at 
Waverley Station, Edinburgh, on Saturday night, as he 
was about to take his departure to the south. The 
arrest was made under a warrant, to prevent Mr. Bapty 
leaving the country until he had paid or found security 
for his contribution of £500 to the guarantee fund of 
the exhibition. Security was promptly found and he 
was released. Since then he has written an indignant 
letter to the Standard. 


The Asbestos-Faeed Valve.—We omitted to say that 
this article, described in our last number, will be 
placed on the market by the Bell’s Asbestos Company, 
Limited. 


Honours for the Compound-Winding Advocate.—Mr. 
Graham Murray, who so ably conducted the respon- 
dents’ case in the compound winding, has been appointed 
Sheriff of Perthshire. 


Railway Stores Wanted.—The Cheshire Lines Com- 
mittee require a supply of telegraph instruments, wire, 
and materials. Patterns can beseen, and specifications 
with forms of tender obtained, upon application to Mr. 
S. 8. Barton, Cheshire Lines, Warrington. 


Anglo-American Telegraph Company, Limited.—This 
company has opened an office for the reception and 
delivery of telegrams at No. 2, Northumberland Avenue, 
Charing Cross, thus placing the West End of London 
in direct telegraphic communication with New York, 
Canada, and all other places in the United States, West 
Indies, &e. 


A New Professor.—Mr. J. Swinburne has just been 
dubbed “Professor” Swinburne by the Llektro- 
technische Zeitschrift. This gentleman has evidently 
risen in the estimation of Mr, F, Uppenborn, though 
he may perhaps not care much for the “ promotion.” 
Mr. Swinburne’s American “ professorship ” is a matter 
of longer standing. | 


The Bradford Free Library.—The museum and three 
top landings of the staircase of this library are now 
provided with the electric light. The result has been 
eminently satisfactory, both as regards quantity and 
quality of the light produced. The installation con- 
sists exclusively of 16-candle incandescent lamps, 
which are equally distributed over the room by means 
of pendant wires. The installation was completed on 
December 23rd, 1889, and has been working without 
the slightest hitch ever since that date. It has been 
decided to light by electricity the whole of the 
premises. 


Underground Telephony in Germany.—The results 
obtained with the underground telephone circuits in 
Berlin have been so satisfactory that the Imperial Post 
Office authorities are now making experiments with 
long-distance underground wires. There are already 
in operation a telephone cable between Berlin and 
Kiistrin, a distance of 57 miles ; and a line from Berlin 
to Hamburg, 60 miles being overhead and 25 miles 
underground, whilst shortly the latter will be extended 
to 186 miles in length. The results with these -long- 
distance wires are said to be very favourable. 


A 200,000-watt Are Lamp.—In a recent issue of La 
Lumiere Electrique, M. de Fonvielle, in describing the 
electric lighting of the Gran Plaza de Toros in Paris, 
to which we refer on another page, states that the arena 
is partly lighted “by a Patin are lamp taking 400 
ampéres at 500 volts, giving 8,000 C.P., and absorbing 
50 H.P.” A representative of a contemporary has, 
however, failed to find this large lamp, and states that 
only Cance arc lamps are used to light the arena. 
He demands the confirmation of these extraordinary 
figures. 


Porcelain Fittings for Electric Lighting.—Messrs. 
Taylor, Tunnicliff & Co., who are extensively engaged 
in the manufacture of porcelain fittings for the electric 
lighting trade, have recently completed special ma- 
chinery for overcoming a trade difficulty, which will 
doubtless lead to very satisfactory results, and supply a 
want severely felt by electricians engaged in fitting up 
these goods with the necessary metal work. We refer 


to the tapping with a very fine thread the small holes 


in porcelain switches, cut-outs, ceiling roses, &c., 
thereby enabling manufacturers to fit these articles up 
with metal work without the objectionable metal nuts, 
&c., at the back of such fittings, which have hitherto 
been a fruitful source of mishaps. 


Notice of Removal,—Messrs. Davey, Paxman & Co. 
inform us that they are removing their London offices 
to larger and more convenient premises, at 75, Queen 
Victoria Street, E.C. 


Accumulator Traction in Paris,—-The action taken 
about a year ago by the French Electrical Accumulator 
Company in putting into service several accumulator 
cars on the Levallois-Madeleine tramway in Paris has 
now been followed by the company for the electrical 
working of metals. This company is now exploiting 
a tramway between the Palais de |’Industrie and the 
Place de la Concorde by means of a storage battery car 
fitted with Laurent-Cely accumulators. A noteworthy 
feature is that the car runs upon a Decauville tramway 
of the 2-foot gauge. The car is mounted upon two 
axles, and carries two Hillairet motors of 6 H.P. each. 
Each motor drives, by means of gearing, one of the 
axles, the reduction in the speed being in the ratio of 
10to1l. The battery consists of 64 cells containing 11 
plates. These cells are placed in eight boxes, and the 
total weight of the car, without passengers, is 44 tons. 
By means of a suitable switch the cells can be put in 
series or in parallel. On starting the car the current 
discharge is 90 ampéres, and in ordinary running the 
consumption is 45 ampéres. 
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The Woking Electric Supply Company.—This com- 
pany has commenced operations, and applications have 
been received for nearly 700 lights. The Electric Trust 
erected the station and supplied the plant, and the whole 
of the electrical arrangements were designed and carried 
out by Mr. J. Appleton, of Guildford and London, The 
provisional order enables the company to charge 10d. 
per Board of Trade unit for electric current, but the 
price has been fixed at only 8d., being equivalent to 
about 8s. per 1,000 feet of gas. The company has made 
provision for using the light from half an hour before 
sunset until midnight, but as soon as it finds that 
there is a demand for light at a late hour, it will be 
prepared to extend their time of running. 


The Pacific Cable—In a former issue we men- 
tioned that Sir John Pender was reported to have 
announced his intention of visiting Hong Kong, next 
year, vid Canada, and of interviewing, en route, Mr. 
Sandford Fleming. The following is an extract from 
his letter :-—“. . . travelling by the Canadian 
Pacific line, when I hope to inspect that wonderful 
undertaking in which you have played such a promi- 
nent part, and at the same time discuss with you the 
best means of establishing closer telegraphic communi- 
cation between Canada and the Australian Colonies, 
when the time is ripe for carrying out the work.” 

as date “ Tf the various governments interested 
are determined to havea line across the Pacific, and 
are prepared to incur the requisite expenditure for the 
purpose, I am quite ready, as I have always told you, 
to co-operate in carrying out the work on fair and 
reasonable terms. In this way the object might be 
obtained more easily and economically than if third 
parties were employed.” There is a charming frank- 
ness and naiveté about this last remark which will no 
doubt commend itself to the ‘‘ third parties” ; and we 
would ask how long is it since certain persons have be- 
come converted to the belief that no insuperable 
physical difficulties stand in the way of laying a cable 
across the Pacific Ocean? Mr. Fleming, in his reply, 
is reported to have said that the means taken to 
establish the new telegraphic communication are en- 
tirely secondary, provided the new lines be secured. 


The Lane-Fox Patents.—Some of onr readers will 
be interested in an advertisement appearing in the 
centre of this paper, with regard to the subject of 
which we are given to understand that the only claim 
which the Lane-Fox Electrical Company has so far de- 
cided to enforce has been based on Mr. Lane-Fox’s 
leading patent, No. 3,988** of 1878. But this modera- 
tion was largely misunderstood, and attributed to 
different motives ; and as the company also finds a dis- 
position amongst certain members of the trade to evade 
the matter at issue rather than to meet it fairly, the 
Lane-Fox Company has now determined to anticipate 
such attempts by enforcing the claims based upon 
letters patent No. 4,626 of 1878, for the use in connec- 
tion with its system of shunt ‘ electro-meters,” that is 
to say, of the class of instruments commonly known as 
voltmeters or potential electro-meters, with or without 
automatic attachments. We may also call attention to 
a slip of the pen in Mr. Lane-Fox’s last letter to us, by 
which it is dated October 4th, by mistake for November 
4th. This might lead some of our readers to look in vain 
for an article in the issue immediately preceding that 
date (October 4th). 


Lighting the Guildhall,.— On the occasion of the 
Lord Mayor’s banquet at the Guildhall on the evening 
of the 10th inst., the hall was illuminated by about 
500 incandescence lamps artistically attached to the 
gaseliers above the tables, and the excellent effect pro- 
duced was greatly admired. The installation was 
carried out by the Brush Electrical Engineering Com- 
pany at very short notice, and the result reflected great 
credit on all concerned. 


Efficiency of Combined, Engines and Dynamos.— 
The following letter from Messrs. Sautter, Harlé and 
Co. appeared in the last issue of a valued French 
contemporary :—In L’Electricien of November 1st are 
published the results obtained in recent trials, made in 
England, of a system composed of an Edison-Hopkinson 
dynamo, worked directly by a Willans engine. The 
satisfactory results obtained are not surprising. In 
France renderings quite as high are obtained. The 
following figures, which may perhaps be of interest to 
your readers, have been arrived at under the super- 
vision of naval engineers in trials of the systems of 
motors and dynamos, working directly, constructed by 
us in 1890 for lighting the ironclad Neptune. They 
may serve for purposes of comparison. The dynamos 
of the Neptune supply a current of 75 volts and 200 
amperes, or 20 electrical H.P. at 350 revolutions per 
minute. The consumption of steam ata pressure of 
6 kg. per cm?, instead of being 11°3 kg., is less than 
11 kg. per electrical horse-power hour measured at the 
terminals of the dynamo. A direct trial by the Prony 
brake, on the motor, showed a consumption of 8°9 kg. 
of steam per effective horse-power hour, instead of 9°38 kg. 
per indicated horse-power. The consumption is there- 
fore less than in the case quoted, and the difference 
will seem all the more worthy of mention when we 
consider that the system gives only 20 horse-power 
instead of 72, that the pressure of steam is 6 kg. per cm? 
instead of 8, and that the dynamo makes 350 revolu- 
tions per minute instead of 430. 


Telephone Working,—Mr. J. J. Carty, of the Metro- 
politan Telephone and Telegraph Company, writes to 
us under date, November Ist, as follows :—My atten- 
tion has been called to an editorial note in your issue 
of October 17th, referring to my remarks at the Detroit 
Telephone Convention, in which it is stated that I 
seemed to be unaware that the system of bridging bells 
invented by me has been in use for many years in the 
British Post Office telephone service, and that it is de- 
scribed in the Telephone, by Preece and Maier. I 
would call your attention to the fact that, as shown by 
the official report of the convention proceedings and 
all published accounts of my remarks, I did not claim 
any novelty for the bridging system per se, being well 
aware that it has been in use for years both in Europe 
and in America. My invention, however, relates to a 
specially designed bridging magneto bell, by means of 
which the talking and signalling on a line containing 
20 stations equipped with this bell are equally as good as 
with a line containing only twostations. These results 
are notattainable with the ordinary form of magneto bell. 
The details of the construction of my bell were not de- 
scribed by me at the Convention, as an application for 
patent rights was then pending in the U.S. Patent 
Office. So far from their being any description of a 
bridging system employing magneto bells in the Yele- 
phone, itis expressly stated in that work that the mag- 
neto bell has not been adopted by the British Post 
Office for telephone work, and there is no mention in 
the book of any method of connecting a number of 
stations with magneto bells by bridging the instru- 
ments across the circuit. In justice to myself, I must 
request you to publish this letter in your next issue, as 
if your editorial statement as to the absence of novelty 
in my inventiun is allowed to pass uncorrected, it might 
unfavourably affect my interests in the matter of the 
disposal of the European rights to use the bridging 
magneto. 


The Popp Compressed Air System,—A German con- 
temporary waxes wroth because the commune of Rixs- 
dorf, near Berlin, has, on the advice of an Imperial 
architect, resolved to introduce the Popp compressed 
air system for lighting and power purposes. The same 
journal, in referring to a circular issued from Lucerne 
inviting subscriptions to a proposed Popp central 
station in that town, asks what authorities have spoken 
favourably of the system. 
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Civilian Electricians in War Time.— In Lieut. 
Bradley A. Fiske’s paper, published in another 
column, the author argues that as the force com- 
prised by the standing regular army and navy is so 
small, it would only serve as a nucleus aronnd which 
the fighting forces could be formed. Since the appli- 
cations of electricity have extended to so many 
branches of military and naval arts, and have, in fact, 
become absolute necessities, the supply of competent 
officers and men, insufficient as it is in time of peace, 
would prove utterly inadequate in case of war. Lieut. 
Bradley enumerates the many and varied uses of elec- 
tricity in navigation, gunnery, torpedo work, &c., and 
proceeds to point out where, in his opinion, the 
civilian could be best employed. He suggests that on 
board electrical torpedo launches and electrical picket 
boats, at fish-torpedo stations, in submarine mining 
both for harbour and coast defence, in addition to sig- 
nalling work by telegraph or telephone, the civilian 
has his proper sphere. But, he adds, the civilian could 
also be advantageously employed on ships of war for 
the reason above stated—the insufficiency of a trained 
and competent regular staff. The author proposes that 
at all important ports there should be a corps of elec- 
trical engineers, drilled to some extent, and attached to 
and embodied with the national guard. The higher 
ranks would be instructed in navigation, gunnery, sur- 
veying, &c., while the lower would be taught the hand- 
ling of apparatus. 


The Spanish-Morocco Cables —We understand that 
the contract for connecting Spain with her settlements 
on the coast of Morocco by submarine cables has been 
given to Messrs. Pirelli and Company, of Milan. It 
will be remembered that the original decree was with- 
drawn, and a new one issued, upon which the present 
contract has been made. Some of the conditions are 
slightly altered, the maximum price per mile of cable 
being now fixed at £160, payable in ten years by 
yearly instalments. The contractor during this period 
has to maintain the cable at his own cost. The sec- 
tions between Almeria—Alboran and Alboran—Melilla 
must be laidand working within three months from 
date of signing contract ; the other sections within six 
months. The lengths specified for each section differ 
slightly from what were given in the former decree. 
No stipulation is made as to quantity of each there 
should be laid, the decision on this point being left in 
the hands of the commission appointed by the Spanish 
Government. 


The Telephone in France.—Twenty-eight towns in 
the departments of France have acquired, through their 
municipalities, a telephone service. In eight other 
towns the telephone lines are in construction, and will 
be completed in two months’ time. Plans are being 
got out and surveys made for supplying 13 more towns 
with telephone systems. Of interurban systems there 
are only two actually working ; there are seven in con- 
struction, and ten under consideration. Seven towns 
are connected with Paris by the telephone, and there 
are four more in course of being joined to the capital. 


In Algeria, the only two tuwns possessing the telephone 
are Algiers and Oran. 


The Late Electric Light Accident in Paris.—At the 
last sitting of the Paris Municipal Council that body 
was engaged in considering the explosion following a 
fire in the cellars of the Grand Café. From some ex- 
planations given by the Secretary-General of the Pre- 
fecture of Police, though the enquiry is not finished, it 
appeared that the responsibility for the accident was 
due to the electric light company which occupied the 
underground portion of the premises. This company, 
the night before the accident, replaced the man who 
had formerly been in charge by an inexperienced man. 
The conclusion which the Council arrived at was as 
follows : The Prefecture of Police and the Prefecture 
of the Seine rejecting altogether the responsibility of 


surveillance, the Council voted the following order of 
the day, proposed by M. C. Laurent : “ Considering to 
what dangers the installation of the electric light in 
Paris may give rise to, this body expresses a wish that 
Parliament, by a special law, will assimilate the elec- 
trical industry with those which are looked upon as 
dangerous and subjected to the incessant surveillance 
of the Prefecture of Police.” 


Electric Launch in Milan,—The Franco-Italian In- 
dustrial Electrical Company, of Milan, is demonstrating 
the capabilities of an electric launch in the docks of 
the Porta Ticinese. The launch is 24 feet long by 5 
feet wide, and will carry 12 passengers. It contains a 
battery of accumulators, and an Immisch motor of 1} 
H.P., the speed of the launch being 84 miles an hour. 


The Electro-Deposition of Copper.—We have not yet 
had any further data on this subject from Mr. W. 
Stepney Rawson. 


Quick Cable Service.—The following is taken from 
the Montreal Daily Witness of October 30th :—“ One 
of our local magnates sent a cablegram to London vid 
the Commercial cable this morning at 10.27, and at 
10.40 he had a reply, just 13 minutes. In this time the 
message was sent from Montreal to Canso, thence to 
Ireland, where it was reported to London. A transac- 
tion was effected on the London Stock Exchange, the 
reply written and came travelling back again, reaching 
the sender in 13 minutes. The gentleman could 
scarcely credit it, but on examination of his sent mes- 
sage and his reply thereto found the facts to be as 
above.” 


The New Thomson Alternating Meter.—Recognising 
the value of a simple and reliable device for measuring 
current, Prof. Elihu Thomson has in the past devoted 
not a little attention io the design of various meters, 
among which probably those of the oscillating type, in 
which a volatile liquid is employed as the moving force, 
as it were, are best known. Recently, however, says an 
American exchange, Prof. Thomson has devoted par- 
ticular attention to the construction of a meter which 
shall be adapted to both continuous and alternating 
currents and at the same time indicate not only the 
consumption of current, but give it in the value of the 
pressure on the mains; in other words, a power or 


wattmeter. The manner in which Prof. Thomson has 
worked out this problem is highly ingenious 
and is apparently based on simple principles. 


The problem to be solved evidently was to 
construct a motor in which both the pressure and 
the current should be the factors determining the 
speed and a device embodying a retarding force which 
should vary in the direct ratio with the speed of the ma- 
chine. The relative disposition of field and armature of 
the motor and their connection with the working circuits 
fulfils the former conditions, while the disposition of the 
copper disc retarded by the encircling magnets fulfilsthe 
second. With constancy of magnetism assured in the 
permanent magnets and friction reduced toa minimum, 
as it appears to be in this instrument, its accuracy ought 
to be very high. Not the least interesting point in con- 
nection with it is the quality it possesses, as exhibited 
by the curve, of affording practically uniform readings 
for both continuous and alternating currents. We hope 
to illustrate this apparatus in our next issue. 


New Study in Natural History.—In a letter to the 
New York Electrical Engineer, “ Professor” J. Swin- 
burne says :—“ We are sending the Westinghouse Com- 
pany a 50 lighter (transformer) to test. In a few weeks 
the Westinghouse advertisement will read, ‘ It will pay 
you to throw away our converters and substitute the 
Hedgehog make.’” This animal is an amusing little 
cuss. 
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The New Electric Railway.—It is stated that the 
new City and South London Electric Railway, which 
was formally inaugurated by the Prince of Wales a 
few days ago, will be opened to the public on the 26th 
inst.. Let us hope, however, that no premature start 
will be made. Better wait several weeks longer if any 
uncertainty exists, for any little hitch, which can 
readily be overlooked on an inauguration day, will not, 
if allowed to occur in actual working, meet with the 
same sympathetic feeling from the travelling public. 


Electric Lighting in Germany.—According to statis- 
tics there were 21 central electric lighting stationg in 
Germany in the year 1889. The horse-power employed 
is given as follows; Barmen, 600; Berlin, 10,000; 
Brunswick, 2,000; Bremen, 600; Breslau, 500; Cologne, 
500 ; Darmstadt, 450; Dresden, 500; Eberstadt, 100 ; 
Elberfeld, 325 ; Ems, 100 ; Frankfort, 1,000; Geerlitz, 
450; Halle, 550 ; Hamburg, 1,200; Koenigsberg, 300 ; 
Zubeck, 300; Magdeburg, 500; Mulhausen, 300; 
Olmiitz, 300 ; Strasburg, 400; the total amounting to 
20,979 H.P. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


International Okonite Company, Limited. — The 
statutory return of this company, made up to the 23rd 
ult., was filed on the 30th ult. The nominal capital is 
£340,000, divided into 11,834 ordinary, 11,334 pre- 
ference, and 11,332 vendors’ shares of £10 each, the 
latter being considered fully paid up. Upon the ordi- 
nary and preference shares £7 per share has been called 
up, the calls paid amounting to £147,187 17s. 6d., and 
unpaid to £11,488 2s. 6d. 


S. Z. de Ferranti, Limited.—An agreement of 30th 
June, filed 25th ult., provides for the purchase by the 
company of the business of S. Z. de Ferranti, carried on 
at Charterhouse Square, at Deptford, and at St. Benet 
Chambers, Fenchurch Street. The purchase considera- 
tion is £99,930, payable as to £19,930 in fully paid pre- 
ference shares, and £80,000 in fully paid ordinary 
shares. 


Stamford Hill, Tottenham, and Edmonton Electric 
Light and Power Supply Company, Limited.—The 
name of this company has been changed to the West 


Metropolitan Electric Light and Power Company, © 


Limited, in accordance with a special resolution passed 
at a meeting of the members held on the 21st ult., and 
confirmed at a meeting held on the 5th inst. 


Woodhouse and Rawson United, Limited, — The 
annual return of this company, made up to the 24th 
ult., was filed on the 6th inst. The nominal capital is 
£350,000, divided into 40,000 ordinary and 30,000 pre- 
ference shares of £5 each, the whole of which are taken 
up; 8,064 ordinary and 9,936 preference shares are 
considered as fully paid up. Upon 31,436 ordinary 
shares £2 10s. per share has been called up, and upon 
20,064 the full amount has been called. The calls paid 
(including £85 paid in advance, amount to £178,826 10s., 
and unpaid to £180. Three ordinary and 20 preference 
shares, upon which £11 10s. has been paid, have been 
forfeited. 


Crossley Telephone Company, Limited,—The annual 
return of this company, made up to the 25th ult., was 
filed on the 5th inst. The nominal capital is £100,000, 
divided into 5,000 “A,” 12,500 “B,” and 2,500 “Cc” 
Shares of £5 each. The shares taken up are 607 “A,” 
120 “ B,” and 350 “C,”- all being fully paid up. 


Taunton Electric Lighting Company, Limited,—An 
agreement of 28th ult. (filed 6th inst.), cites that the 
Laing, Wharton, Down Construction Syndicate is now 
supplying to the company, certain plant and machinery 
for the company’s new depot at Taunton and for other 
works connected with the company’s lighting operations 
at Taunton, the total cost of the same being £1,230. It 
has been arranged that one-half the amount shall be 
paid in fully paid shares of the company, and accord- 
ingly, under this agreement, 123 fully paid shares of 
£5 each will be allotted to the syndicate. 


Laing, Wharton and Down Construction Syndicate, 
Limited.—The annual return of this company, made 
up to the Ist August, was filed August lith. The 
nominal capital is £40,000, in £100 shares. 399 shares 


are taken, 133 of which are considered as fully paid up. 


Upon 266 shares the full amount has been called and 
paid. 


Allan Everett & Sons, Limited (metal manufac- 
turers, electrical engineers, &c.).—The statutory return 
of this company, made up to the 16th ult., was filed on 
the 21st ult. The nominal capital is £300,000 divided 
into 20,000 ordinary and 10,000 preference shares of 
£10 each. The shares taken up are 12,000 ordinary 
and 10,000 preference ; 4,000 of the former and 3,300 
of the latter are credited as paid up to the extent of 
£32,000 and £33,000 respectively. Upon 8,000 ordinary 
shares £8 per share has been called, and upon 6,700 
shares the full amount has been called. The calls 


. paid amount to £131,000. Registered office, Adderley 


Street, Birmingham. 


CITY NOTES, REPORTS, MEETINGS, &c. 


The Western and Brazilian Telegraph Company, 
Limited, 3 


Tue report of the directors presented at the twentieth ordinary 
general meeting of the company yesterday states that the total 
earnings amount to £89,846 13s. 9d., as against £86,555 17s. 10d., 
an increase of £3,290 15s. 1ld. compared with the half-year to 
June 30th, 1889. : 

The working expenses amount to £40,509 13s. 3d., as against 
£39,104 15s. 5d., an increase of £1,404 17s. 10d. This increase is 
attributable to a larger sum having been written off the steamers 
on account of depreciation (£1,031), to the rise in the price of 
coals, to the opening of a new station and to the larger volume of 
trafiic. : 

Including the amount brought forward from 1889 (£3,248 16s. 6d.) 
and the dividend received upon the shares held in the “ Platino ” 
Company to June 380th, the balance to the credit of the revenue 
account is £59,970 17s. from which has to be deducted £13,220 for 
debenture interest, leaving £46,750 17s., of which £7,500 has been 
placed to the renewal fund and £5,880 to the debenture redemp- 
tion fund. This leaves £33,370 17s. The directors recommend 
the payment of a dividend of 6s. per share, free of income tax, on 
the ordinary shares for the half-year, being at the rate of £4 per 


cent. per annum, carrying forward £5,751 7s. At the correspond- — 


ing period last year the dividend was at the same rate. 


Since the last half-year’s report 30 “ Platino” shares have been 


exchanged for 18 shares of this company. 

The dividend warrants will be posted on November 14th. 

An agreement for the absorption of the Montevidean and 
Brazilian Telegraph Company, Limited, will be submitted for the 
approval of the meeting. The undertakings are so closely allied 
that it is most desirable they should be brought under common 
control, and it is now proposed to purchase the above company by 
an issue of 5,300 ordinary shares of £15 each in the Western and 
Brazilian Telegraph. Company, Limited, ranking for dividend 
earned after January lst next. The agreement at present sub- 
sisting provides for the payment to that company of'a percentage 
of the gross reecipts of the Western and Brazilian Telegraph 
Company, Limited. This payment, forming a portion of the 
amount paid to the London Platino-Brazilian Telegraph Company, 
Limited, is a charge coming between the A and B debenture issue of 
the Western and Brazilian Telegraph Company, Limited. Con- 
sequent upon the arrangement now proposed, the proportion of 
this charge, hitherto paid to the Montevidean Company, will 
disappear. 

The directors have the pleasure to state that after long and 
difficult negotiation, the Government of Brazil have authorised the 
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company to lay alternative cables. The thanks of the company 
are due to the Government of the United States of Brazil for this 
decision. Steps will be now taken to lay the lines immediately 
necessary. 

The Chairman, after referring to the figures given in the report, 
said he would turn to what he would call the political aspect of 
the period under review. Shareholders would remember that 
when they met twelve months ago they were in a parlous 
condition. The Brazilian Government had absolutely refused to 
permit them to lay the loop cables; in face of that prohibition 
it was quite impossible to proceed. In other respects, too, 
the position at Brazil was. not satisfactory. That was stating it 
in as mild a way as he could put it. Immediately after the last 
meeting there was a change of government in Brazil, and instead 
of dealing with an Empire, they had to treat with a Republican 
Government. He was glad to say their experience in regard to 
the loops was more satisfactory than with the previous Govern- 
ment. They firstly endeavoured to doall they could to obtain the 
support of the British Government. Lord Salisbury met them in 
a very fair spirit, and enquired fully into the matter, the result 
was in the company’s favour, and they obtained the moral 
support of our Government. He considered it had done them a 
great benefit. Their representative in Brazil had been exceedingly 
active, and conducted the negotiations to the satisfaction of the 
board. With a great empire like Brazil, neither the company 
nor any Government could bring pressure to bear, they could 
only convince, and fortunately the strength of the case and the 
weight of the evidence did convince. He was pleased to say that 
they had authorised the laying of the cable. They were not to 
suppose that this cable would bring in any extra revenue, that 
was not the object, it was to enable them to fulfil their concessional 
obligations more effectively, and at the same time to safeguard 
the lines against interruptions. Then there was the forfeiture 
clause in the agreement, which was rendered safe by this extra 
cable. The special question before them that day was the pur- 
chase of the Montevidean Telegraph Company. At the present 
time they had an agreement with the Platino Company and the 
Montevidean. The latter company had a second charge upon 
their receipts, and if the shareholders approved, it was decided to 
absorb the interests in accordance with the statement in the re- 
port. In conclusion, he proposed the adoption of the report and 
accounts. 

Mr. Earle seconded, and it was carried unanimously. 

The Solicitor then read the proposed agreement, which met 
with the approval of the meeting, and the proceedings terminated. 


The Metropolitan Electric Supply Company, Limited. 


Siz Joun Penver presided at the third annual meeting of the com- 
pany, on Friday, at Winchester House. He said: The report will 
have explained to you our reasons for calling you together to-day. 
Under the Electric Lighting Act it is provided that companies 
with statutory powers must present their yearly accounts made up 
to December 31st to the Board of Trade not later than March 
25th in the year following. You will remember that our company 
was formed in the autumn of 1888, and we naturally made up our 
first year’s accounts to September 30th, 1889, and our general 
meeting was held to confirm those accounts in December last. The 
Board of Trade having intimated that they expected us in future 
to comply with these statutory requirements above referred to, we 
have found it necessary to alter the period of our financial year, 
which will end in future on the last day of December. We shall, 
therefore, call you together again in the spring for the purpose of 
submitting to you our accounts, and our meetings will henceforth 
be held in the beginning instead of the end of the year. Iam 
glad to meet you to-day, for I am anxious to place before you such 
information as will enable you to share with the directors the con- 
fidence which they feel with regard to the position and prospects 
of the company. I have always felt, as chairman of other com- 
panies, that the more we strengthen the confidence between the 
directors and the shareholders the more smoothly we proceed and 
the more satisfactory is the business conducted. When we last 
had the pleasure of meeting you, I stated that we were supplying 
current for 15,000 lights, to 58 customers. We are now supplying 
current for 40,000 lights, to 300 customers. I may state that this 
number is largely in excess of that supplied by any other com- 
pany in the United Kingdom, and that it is equal to about one- 
third of the total number of lights supplied in London by public 
companies. I am informed by our manager that we hold contracts 
for a further 10,000 lights, and that there are many more appli- 
cants who are negotiating with us for the supply. Indeed, I may 
say that it has been our experience that the number of applica- 
tions grows steadily with and in proportion to our number of cus- 
tomers. I have in my hands a table showing the monthly in- 
crease of our lighting during the present year, which will give 
you some idea of the steady and assured growth of our business. 
I can also read to you a few of the testimonials we have received 
expressing entire satisfaction at the supply. That is another im- 
portant point. Idaresay you have all heard a great many com- 
plaints about the electric supplies of other companies. We have 
had nothing but complimentary letters from our various cus- 
tomers, which gives us after all the best assurance of the rapidly 
increasing confidence in our supply. I think it as well that I 
should read the testimonials, because they are important. Mr. 
Augustus Harris, of Drury Lane Theatre, says:—“I have no 
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hesitation in affirming that the electric light supplied by your 
company, the Metropolitan, is and has been in every way satisfac- 
tory, both as to quality and regularity.” Mr. George Edwardes, 
of the Gaiety Theatre, says :—“ In reply to your inquiry, the light 
you have been supplying is extremely satisfactory. There is not 
the slightest fault to find with it, the current being regular and 
the light brilliant.” Mr. Kennedy, of the Exeter Hall, says Fy 
“Tam pleased to inform you that the installation of the electric 
light at the Central Young Men’s Christian Association has proved 
a complete success. We are very pleased both with the continuity 
and the quality of your supply, and I shall be at all times pleased 
to afford any persons bearing your card an opportunity of viewing 
the light.” Mr. Compton, of the Garrick Theatre, says :—“I beg 
to state that the lighting of this theatre is in every way satisfac- 
tory, both as to purity and regularity.” Messrs. Hampton and 
Sons state :—‘* We have much pleasure in stating that the light- 
ing of our premises upon the low tension system is most satisfac- 
tory, the whole 640 lamps giving a good steady light. We 
heartily congratulate you upon its success.” Iam just reminded 
by one of the directors, who is a great personal friend of Mr. Hare, 
of another excellent testimonial. Mr. Hare’s statement as an 
actor was :—‘ I feel when I leave the theatre at night quite a dif- 
ferent man from what I used to be when we had the gas. I find, 
because I breathe a pure atmosphere, that Ican do my work 
better and more effectively, and altogether I find, even from a 
sanitary point of view, that it is immensely beneficial to theatres.” 
You see I have not given you private testimonials, but those of 
our theatres, where it is so important that the light should not 
only be steady, but brilliant, and I think these evidences of what 
we are doing are a very striking proof of what we may expect in 
the future. Iam now going to show you, gentleman, the state of 
our lights, and how they have grown. On March Ist we had 
16,000 lights, on April 1st 19,000, on May Ist 21,000, on June Ist 
22,000, on July 1st 28,000, on August Ist 30,000, on September Ist 
33,000, on October Ist 36,000, and on November Ist 40,000. You 
will observe that we have passed through the summer with a very 
fair average, and before the end of the year I expect to see at 
least 10,000 lights added. A glance at the map which we have 
prepared will show you the magnitude of our operations. You 
will ‘notice the supply stations at Whitehall, Sardinia Street, 
Rathbone Place, and Manchester Square, together with the vast 
system of underground mains that have been carried out. Upwards 
of 40 miles of mains have been already made, and we roughly 
estimate that to complete our system at least double this quantity 
will be required. The following statistics on the subject of our 
areas may be of interest as showing their magnitude and 
importance. The average acreage is 3,105, houses 45,451, 
and the rateable value £4,500,000. The report states that we 
have obtained powers over Paddington. This district adjoins our 
other areas, and therefore will form part of our general system. 
We have obtained an advantageous site on the canal bank, and are 
about to commence active work, supplying, in the first instance, 
from our Manchester Square station. This will enable us to supply 
light immediately. I may here observe that we have no intention 
of applying for further districts at the present time. We do not 
consider that we shall be justified, with our present issue of 
capital, in incurring further responsibility and liability. We are 
satisfied that our present areas are amply sufficient both in size 
and importance to take up all our energies, and we believe that it 
is equally conducive to the interests of shareholders and consumers 
that we should develop the resources we have already acquired. 
Our capital at the present moment is £500,000. When I was 
examined before the committee which was appointed to inquire 
into the general electric lighting of London, I stated that I would 
not be satisfied as chairman of this company until our capital be- 
came at least £2,000,000. I hold precisely the same opinion 
to-day, after two years’ experience of the work before us. I will 
now describe to you, in'as few words as possible, the present con- 
dition of our supply stations. Our Whitehall station has caused 
a certain amount of disappointment owing to the fact that the 
large block of buildings called Whitehall Court, which it was 
originally constructed to light, and which we were under contract 
to supply as and when required, is not being occupied quite so 
speedily as we might have expected. Owing to this delay, we 
have not been able to utilise the station to its full capacity. We 
were, therefore, unable to count upon this station as a source of 
profit during the construction of our other stations, as at one time 
we had hoped to do. I may state that the Whitehall Court build- 
ings are now being let satisfactorily, and I therefore hope that 
before long the station willbe fully taken up. I informed you at 
our last meeting that we had given an order to double ite capa- 
city. This contract has been carried out. The machinery is now 
in working order, and we are ready to cope with any demand of it 
that may arise. We have at this moment 19,500 lights running 
from this station, and I may state that we have here a plant equal 
to supplying 50,000 lights. I very much hope that as many share- 
holders as possible will take an opportunity of visiting this station, 
as it will enable them to realise the magnitude of our under- 
taking. Orders to view our works can be had at the secretary’s 
office. From this station one of the largest installations in London 
—that is, Drury Lane Theatre—is being lit. The next station 
that I shall refer to is Rathbone Place. I have already informed 
you of the circumstances which led us to purchase and develop 
this small station, which has existed for some time on this site. 
The new machinery which was ordered some time ago is now fast 
approaching completion; indeed, it would have been finished 
before now had it not been for many serious difficulties which have 
now, I am glad to say, been successfully overcome, These diffi- 
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culties were of a mixed character. In the first place, I daresay 
you know that if a man has a house alongside any electric instal- 
lation, his belief is that he ought to bleed the company to some 
extent, on the ground that he is inconvenienced by the vibration. 
We have had injunctions without number, but all those injunc- 
tions were overcome in Rathbone Place. So much confidence have 
we in the value of this station that three days ago we pur- 


chased by auction the long lease of the building in which this” 


station is situated. I may state that the price paid was a 
most reasonable one; in fact, we are advised that it is a great 
bargain, and the property will yield a very satisfactory return on 
the outlay. I may state that Rathbone Place is a most central 
station, and likely to give every light required. The number of 
lights we are now supplying from Rathbone Place is 6,000. This 
number could have been very largely increased, had it not been 
thought advisable during the construction operations to abstain 
from overloading this station. Manchester Square is the next 
station to which we attach very great importance. It is situated 
in the midst of the wealthy parish of Marylebone, and promises 
to be one of the most lucrative stations in our districts. You may 
remember that at the last meeting I informed you we had made 
advantageous terms with the London Electric Supply Corporation, 
by which we took over from them the existing network of mains 
in the Marylebone district. We were thus enabled to supply from 
this station the whole of the then existing demand as soon as our 
machinery was ready torun. By this means, although the ma- 


chinery has only been at work for a period of four months, we are . 


now supplying 11,000 lights. It is impossible to exaggerate the 
difficulties which are incurred in excavating the streets of London, 
and in avoiding the numberless pipes already laid. I may state 
that the whole of these works are being executed by our own men, 
under the superintendence of our engineering staff, and I can 
safely say that this is far more economical than that of employing 
contractors. These works have necessarily brought us into fre- 
quent contact with the local authorities, and with the County 
Council, and I should like to take this opportunity of expressing 
publicly our appreciation of the kindness and courtesy shown to 
us by the officials of these bodies. ‘Turning to our financial posi- 
tion, I would remind you that owing to the circumstances under 
which we have called you together, we have no audited statement 
to submit. We have, however, gone very carefully into the matter, 
and I have no doubt that it will be satisfactory for you to hear 
that even with the necessarily small amount of our revenue at the 
close of last year and at the commencement of this, we have every 
reason to believe that we have more than paid our way. We are 
very pleased to be able to make this statement, for the following 
reasons, which we are anxious that you should carefully bear in 
mind. Our working expenses in the past, and even at the present, 
are, with one exception, the same, to all intents and purposes, as 
they will be when we are supplying double, nay treble, the num- 
ber of lights which we are at present doing. Of course, the one 
exception is the item of coal. Otherwise, we have, at present, an 
engineering staff almost sufficient to cope with the maximum out- 
put we shall hereafter be called upon to supply. Hence the in- 
crease of working expenses bears no proportion to our increase in 
trade, and the larger our number of lights, the greater our profit 
on each light. The reason which makes it necessary to employ 
what may, at first sight, seem an _ excessive engineering 
staff at our stations, is that it is necessary that we should 
have a staff in the future sufficiently experienced to accept 
the responsibility which a full demand will impose; and it 
must also be remembered that our stations require almost 
as much supervision and attention now as at any time. I 
trust that I have made this sufficiently clear to you, because it 
will enable you to grasp some of our initial difficulties and to 
appreciate the importance of the statement that we have already 
made, that we are making a small profit. With the present large 
growth of business over what it was six months ago, and with an 
assurance of a continuous and steady increase from the present 
time, we believe that we are perfectly justified in stating, as we 
do in the report, that we look forward to a satisfactory dividend 
being earned during the ensuing year. I have heard some people 
say that a dividend might have been expected during the present 
year. I think this is a little unreasonable, inasmuch as the com- 
pany has only been founded for a little more than two years, and 
has only been in possession of its Parliamentary powers for little 
more than one year. During this time the works which I have 
endeavoured to describe to you have had to be executed, and 
already we are able to announce that, with an average output 
during the present year of, say, 25,000 lights, and with our work- 
ing expenses, as I have already endeavoured to show you, almost 
as heavy as they will ever be, we have run at a small profit. It 
does not, therefore, take much power of calculation to show that 
we may confidently look forward to a substantial return in the 
near future. I beg to move the adoption of the report and 
accounts. 

Sir Robert N. Fowler, Bart., M.P., seconded the motion. 

A Shareholder asked whether he understood that 30,000 lights 
represented £30,000. " 

The Chairman: Not necessarily. We are now selling our elec- 
tricity by meter, and, therefore, it may be more or may be less. 
We must have a year or two’s experience of how the meter works 
out before we can give a definite answer to that question. 

The Shareholder: I wanted to know what the 100,000 lights 
mean. 

The Chairman: We cannot answer that question yet, but if you 
ask my private opinion you might take it at about 10s. (A Member 
of the Board: More than that.) eae 


A Shareholder: We shall get a key to it if you tell us the pre- 
sent revenue of the company. ly 

The Chairman said he estimated the income of the present 
quarter at £10,000. : 

A Shareholder enquired whether the company was going to 
supply motive power as well as the light. 

The Chairman replied that light was their primary object, and 
the demand was such at the present time that they had no time to 
turn their attention to supplying the motive power. 

The motion was then put, and carried unanimously. 


Mr. Giles, M.P., then moved the re-election of Sir James 


Anderson, Mr. J. Spencer Balfour, M.P., and Sir George Elliot, 
Bart., M.P., as directors of the company. 
Mr. Dibley seconded the motion, which was agreed. : 
After the re-election of the auditors, a vote of thanks was 
accorded. to the chairman and board, which was duly acknow- 
ledged, and the proceedings terminated. 


West India and Panama Telegraph Company. 


In accordance with the report published in our columns last 
week, the meeting of this company was held at Winchester House, 
on Wednesday, under the presidency of Mr. ©. W. Earle. In 
taking the report as read, he said the report was the most satisfac- 
tory one which had ever been presented to the shareholders. It 
was not a very brilliant one at the best, and as long as the condi- 
tion of the field remained as it is now, there was little probability, 
in his opinion, of its ever being a very brilliant result. Traffic 
receipts were slightly larger than before. Working expenses, 
other than repair, were less than usual. Repairs to cables were 
in excess of previous years, but this had the compensating advant- 
age of their putting less to the reserve fund. ‘They were within 
measurable distance of the riddance of the incubus that laid upon 
them in the shape of arrears of dividends on the preference shares. 
At the present time they owed £1 83. 6d. per share on the second 
preference only, the total coming to £6,653. When they com- 
pared that with the £56,000 owed in 1884, he considered good 
progress had been made. At the request of the colonists, they 
had duplicated their lines. Although new traffic would not arise, 
there would not be the loss incident on interruption. The 
difficulty at Demerara was practically settled, and they would 
shortly lay a cable between Trinidad and Georgetown, Deme- 
rara. 
waiting for the cable. After referring to his watching the 
interests of the company at the Telegraphic Congress, he 
said traffic receipts were good and he was really beginning to 
have hope of a better state of things. But they must not run 
away with false impresssons because they were coming out of bad 
times. Their receipts per mile were not half the average of any 
other cable company. He would ask ordinary shareholders not to 
expect that they were going to run into dividends, for they would 
soon lose the Martinique subsidy, the Guadeloupe subsidy would 
also cease in a few years, therefore he would not foster any 
exaggerated notions about the value of the shares. 

In answer to questions he would leave the problem of receiving 
ordinary dividends to shareholders themselves. 

A vote of thanks to the chairman terminated the meeting. 


‘ 


Kelvinside Electricity Company, Limited,—This 
company was incorporated in 1889 to supply electricity for illumi- 
nating and other purposes in the district of Kelvinside, the prin- 
cipal residential suburb of Glasgow. At the request of the local 
authority, and in order to efficiently supply the district, the 
directors resolved to increase the capital from £10,000 to £50,000, 
and accordingly the capital has now, by special resolution of the 
company, been increased to the above-mentioned sum of £50,000, 
in £1 shares. The unsubscribed capital is now offered for sub- 
scription, payable 2s. 6d. on application, 2s. 6d. on allotment, and 
the balance, as required, in calls not exceeding 5s., at intervals of 
not less than three months. This is the only company which has 
powers to supply electricity under the Electric Lighting Acts 
in that district. According to estimates, the capital outlay for 
plant required for a full installation of 30,000 glow lamps will 
amount to £40,000. 


Swan United Electric Company,—At the meeting of 
the shareholders, which is to be held on the 25th inst., the direc- 
tors will recommend a dividend of 10 per cent. for the year ended 
September 30th. 


An Elmore Copper Company for America,—A_pros- 
pectus is announced to be shortly issued of an Elmore copper com- 
pany for the United States. 


Commercial Cable Company,— This company has 
opened a branch office at 4, Charing Cross, S.W. 


' TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending November 7th, after deducting the fifth of the gross receipts payable 
to the London Platino-Brazilian Telegraph Company, Limited, were £3,979. 


The ship, Grappler, was already lying in the Thames | 
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Present 
Amount 
Issueu. 


” 250,0002 
1,549,1601 
2,725,4201 
2,725,4201 
130,000 
84,5001 
75,0001 
63,416 
63,416 
$7,216,000 
224,850 
20,000 
16,900 
6,000 
12,931 
6,090 
60,710 
400,900 
70,000 
200,0002 
1,290,0001 
250,000 
320,0002 


91,8002 
325,2001 
145,3001 


198,2001 
45,000 
19,900 
70,000 


67,385 


20,000 
180,227 
180,042 
150,000 

15,9001 
230,0091 

9,3341 
5,3341 

41,609 
200,0002 

17,000 

11,334 

11,334 

38,348 
109,0002 

43,900 
438,984 

15,000 

15,000 
220,000 

9,000 


209,750 


20,000 
3,381 
78,949 
- 37,3850 
150,0001 
58,000 
146,1281 
3,2001 
15,609 
290,9001 
30,000 
150,0002 
64,174 
27,873 
27,873 
200,0001 
250,0001 
88,321 
34,563 
4,669 
1,336,000 
175,100 
42,853 


eel > -— 


Name. 


African Direct Telegraph, Ltd., 4 p. c. Deb. Be or i 
Anglo-American Telegraph, Dimited ‘ 


Do. do. 6p.c. Preferred . 
Do. do. Deferred © 
Brazilian Submarine Telegraph, Limited”. 
Do. do. 5 p. ¢. Bonds.. ; 
Do. do. 5 p. ¢. 2nd Series, repayable J une, 1996 


poe Electric Engineering Ordinary, Nos. 1 to 63,416.. 
Do. do. Preference, Nos. 1 to 63,416 
petatiarcial Cable, Capital Stock 
Consolidated Telephone Construction and Maintenance, Ltd. . 
Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20, 000° 
Cuba Telegraph, Limited , 
Do. do. 10p.c. Preference 
Direct Spanish Telegraph, Limited : 
Do. do. 10 p. c. Preference 
Direct United States Cable, Limited, 1877 
Eastern Telegraph, Limited, Nos. 1 to 400,000 
Do. : p. c. Preference . 
5 p. c. Debs. (1879 issue), repay. Aug. 2 1899 
4p. c. Mortgage Debenture Stock . 
Eastern Extension, Australasia and China Telegraph, Limited 


9 (£4 only paid) 


Do. 6 p. ec. Debentures, repay. February, 1891 

Do. 5p.c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. reg. 
1 to 1,049 3,976 to 4,326 

Do. do. Bearer Nos. 1,050—3,975 and 4,,327—6,400 


Eastern and South African Tel., Ld.,5 p. c. Mort. Deb., 1900 
{ redeem. ann. drawings, Registered Nos. 1 to 2,343 
Do. do. do. to bearer, Nos. 2,344 to 5,500 
Electric Construction, Limited, Nos. 101 to 45,100 
*Electricity Supply Co. of Spain, Nos. 101 to 20, 000 
Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000 
Elmore’s Wire Manufacturing, Limited, Nos. 1 to 67,335 
issued at 1 pm. all paid (£14 paid) 
Fowler-Waring Cables, Nos. 301 to 20,000 ...(£4 only paid) 
Globe Telegraph and Trust, Limited eee ae i 
0. 6 p. c. Preference 
Great Noxthern Tel. Company of Copenhagen ... 
Do. do. 5 p. c. Debs. (issue of 1881) 
Do. do. do. (issue of 1883) 
Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 
Do. 7 p..c. Cumulative Preference, Nos. 2,667 to 8,000 
India-Rubber, Gutta-Percha and Telegraph Works, Limited ... 
Do. do. 43 p. c. Deb., 1896.. Be 2 
Indo-European Telegraph, Limited.. : 
International Okonite, Ltd, Ordinary Nos. 22 667 to 34, 000 (87 pd. ) 
Do. do. Preference Nos. 5,667 to 17,000 : 
London Platino-Brazilian Telegraph, Limited , 

Do. do. do. 6 p. ¢. Debentures “— 
*Metropolitan Electric Supply, Limited, Nos. 6,101 to 50,000 . 
National Telephone, Limited, Nos. 1 to 438,984 ... “F 

Do. Grp: c. Cum. Ist Preference .. 
Do. 6 p. c. Cum. 2nd Preference ‘(£8 only paid) 
Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) 
Reuter’s, Limited oe 
South of England Telephone, Ltd., “Ordinary, Nos. 1 to 2,000, 
2, 501 to 3,500, 93,251 to 300, 000 | 
Do. 6p.c. Cum. Pref., Nos. 1 to 20, 000 (£3% only paid) 
Submarine Cables Trust ee 
Swan United Electric Light, Limited 
Telegraph Construction and Maintenance, Limited 


‘(£34 only paid) 


Do. do. do. 5 p. c. Bonds, red. 1894 

United River Plate Telephone, Limited ... 

Do. do. 5 p. c. Debenture Stock. 

Do. do. 7 p. c. Debs., Nos. 1 to 1, 000 
West African Telegraph, Limited, Nos. 7, 501 to 23,109 .. 

Do. do. do. 5 p. ¢. Debentures 
West Coast of America Telegraph, Limited 

Do. do. do. 8 p. c. Debs, repay. 1902 
Western and Brazilian ee PS: Limited 5 

Do. do. do. 5p.c. Cum. Preferred .. 

Do. do. do. 5p.c. Deferred .. 

Do. do. do. 6p.c. Debentures “A,” 1910. 

Do. 6 p. c. Mort. Debs., series “ B”’ of ’80, red. Feb., 1910 


West India and Panama Telegraph, Limited 
Do. do. do. 6 p. ¢. 1st Preference 
Do. do. do, 6 p.c. 2nd Preference... 
Western Union of U.S. Tel., 7 p. c. 1st Mort (Building) Bonds 
do. 6p.c. Sterling Bonds 


Do. fi 
*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42,953 (£3 only paid) 


New 


won 


Stock or 


Share. 


100 
Stock 


* Subject to Founders Shares. 


Closing 
Quotation. 
(November 6.) 


99 —102 
49 — 50 
85 — 86 
134— 13% 
114— 113 
101 —103 
104 —108 
1j— 1} 
13i— 2 
102 —104 
4— xd 
53— = 5¢ 
114— 12 
17 — 18 
38§— 49 
8i— 94 
10s— 1l0$xd 
13$— 14 
14¢— 15} 
106 —10V 
103 —106 
14 — 143 
100 —102 
102 —105 
102 —105 
101 —10u4 
lul —lvu4 
8 — 8} 
4¢— 5} 
5.— 6} 
13 — 222 
2i— 3 
9— 813 
14g— 14d 
15%— 164 
1U1 —lU4 
104 —.10U7 
Lipaceegp 
Lld— 124 
i8s— 194 
100 —Lv2 
35 — 37 xa 
63— 7 
63— 7 
ba— 74 
lus —108 
5 — 5 
4 43 
12 — 12s 
9i— luk 
em a} 
83— 8} 
pix gdp anh 
8 8 
24— 3 xd 
118 —117 
5 — 53 
43 — 45 
100 —LO2 
3— 4 
90 — 94 
si— 94 
98 —1l1OL 
4— 5 
lu2 —107 
LL As 
63— 7 
4i— § 
103 —106 
103 —106 
3— 3st 
1ig— 12 
14 — 15 
120 —125 xd 
99 —103 
2i— 3 


Closing 
Quotation, 


(November 13). 


99 —102 
49 — 50 
85 — 86 
13 — 181 
11}— 114 
101 —103 
104 —108 
13— 13 
fi 2 
102 —104 
: an 
by — 1 Se 
1145-12 
17 — 18 
52 43 
8i— 91 
16s: 10} 
138— 133 
143— 153 
106 —109 
103 —106 
184— 145 
100 —102 
102 —105 
102 —105 
101 —104 
10L —104 
7i— 8} 
43-—) 5} 
{t— 43 
24— 35 
8i— 9h 
f43— 15 
153— 16} 
101 —104 
104. —107 
Hiy— 25 
Lkg— 124 
1s 19 
luv —1L02 
Bo 25°37 
| cars. 
64— 7} 
64— 7% 
105 —108 
eG 
4a— 43 
1 19 
94— 104 
“Ugh 
8i— 8} 
fen 
i— 3 
113 —117 
5 — od} 
43 — 45 
LOO —LO2 
eae 
90 — Ys 
ey 
98 —101 
ar *6 
102 —107 
ti — 114 
6§— 62 
41— § 
103 —106 
103 —106 
34— 33 
114— 12 
14 — 15 
120'—-137 
a9 —103 
. + dh 3 


Business done 
during week ending 
November 13, 1890, 


Higttest. 
993 


aS 
Die 


f Lowant, 


| 


113 xd 


& bonus 


At 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Blackpool Electric ‘Tramway Company, Limited, £10 (£63 peta), 7718. —Elmore Copper Depositing Priorities, 7 —7}.—Elmore’s 
French Patent Copper Depositing shares of £2 (issued at 103. premium, 15s. paid), 23—2%.—House-to-House Company (£5 paid), 
43—5}.—London Electric Supply Corporatioa, Ordinary (£5 paid), : 2}—21.— Manchester Edisoa and Swan Company, £9 (£1 
ara 11/- Py Ly —Woodhouse & Rawson Ordinary of £5 (£2 103. paid), 25—}.—Preference, 43—4. 


Bix Rate or DiscountT.—5 per cent. (25th September 1899). 
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INDUSTRIALISM.* 
By W. B: ESSON. 


(Concluded from page 554.) 


But how does this affect the workman himself? Well, gene- 
rally he works shorter hours than ever he did, and the purchasing 
power of the wage he receives is higher than ever. Individually, 
or in combination with others, he is free to bargain with his em- 
ployer for the price of his labour, and nobody interferes. Yet, 
that he is far from satisfied with his lot, is a matter of daily obser- 
vation. That the employer is displeased with his profits is also 
made manifest. That both fail to adjust their differences 
amicably is a fact which continues to be emphasised by constantly 
recurring strikes and locks out. In June of this year, for 
example, there were 79 strikes recorded, in July there were 99, 
and in August the number rose to 105. Some of these were of 
considerable magnitude and importance. The dock labourers and 
seamen headed the list with 16. The cotton trades come next 
with 15; the building trades follow with 12 and the miners with 9, 
the remainder being divided among the miscellaneous trades. 
Since then strikes in the iron and shipbuilding trades have been 
rife. As I write} a strike in the tin-plate trade has just ter- 
minated, battalions of troops are held in readiness at Chatham to 
quell disturbance should the Beckton gas stokers strike, news 
comes that for the first time in the history of our iron manufac- 
ture all the Scotch furnaces, with the exception of tose at Carron 
and Wishaw, are out of blast, the furnacemen having struck work. 
It must be remembered that each strike or lock-out is a confession 
of failure on the part of employers’ associations or men’s unions to 
adjust their differences in a reasonable spirit. These combina- 
tions exist for the purpose of settling labour disputes peaceably. 
A strike or lock-out is the last resource of either, and when this 
has taken place employer and employed stand related to each other 
as do two nations who, after vainly attempting to come to terms 
in the council chamber or refusing to submit to arbitration, 
determine to meet in the battle-field. The industrial battle, 
though generally a bloodless one, is inevitably disastrous, which, 
ever side gains, and these violent methods of settling disputes can 
only be regarded as constituting a virulent disease to which the 
industrial organism in its present stage of development is ex- 
ceedingly liable. Nor can disease seize on one part of the system 
without producing, to a greater or less extent, functional derange- 
ment throughout the whole. A strike amongst the blast furnace- 
men, for instance, while it reduces the output of iron, throws upon 
the market a quantity of coal, which, before the strike, was used in 
smelting. This will make prices fall, and if the strike were long 
continued, would probably lead to a reduction of the miners’ 
wages. Again, if the demand for iron keeps up, the price will 
rise as stocks are exhausted, and the price of manufactures in 
which iron and steel are employed, will rise accordingly. Owing 
to the rise, the demand in the shipbuilding and other iron- 
using industries will fall off, and the wages of those engaged in 
them may be in turn reduced. Of course I don’t say that all these 
things willinevitably occur. What I mean is that the strike creates 
forces tending to make them happen, and which, if applied for 
a sufficiently long period, would doubtless have the result indi- 
cated. I use this illustration to show that every branch of in- 
dustry hangs as it were upon another. Men think they are 
fighting the capitalist, when they are really fighting the workmen 
in a different branch of trade as well, and endeavouring to obtain a 
rise of wages partially at their expense. Emphasising this very 
point, there comes, while I write, the news that a thousand men 
are locked out in the engineering works at Newport, owing to a 
dispute between the smiths and boiler-makers.t As a matter of 
fact, profits and wages are derived from the same fund, employer 
and employed alike endeavouring to make the shares they respec- 
tively receive as large as possible. 

Then outside the region of skilled labour, to which the obser- 
vations in preceding paragraphs are mostly applicable, is a host of 
unskilled workman whose condition in many cases is, to say the 
least, precarious. Towards the Docks and the Hast-End drift this 
flotsam and jetsam of labour, and the attempts, successful to some 
extent, to form the dockers at different ports into a compact com- 
bination capable of bargaining for its services en masse, will be 
fresh in your memories. — In the organised branches of;this labour, 
however, strike has followed strike for the past twelve months in 
rapid succession. The Southampton riots are an affair of a month 
ago, and to-day steamers are lying in the London Docks with grain 
cargoes which corn porters refuse to unload, notwithstanding the 
advice of their union leaders to the contrary. The right of men 
to strike is admitted. The principle of free labour is, that if a 
man is dissatisfied he is at jiberty to leave work and make a better 
bargain for his labour elsewhere. But while admitting the right, 
it is quite another question whether this right is being exercised 
to advantage or disadvantage. It seems here that the men have 
got quite beyond the control of the Union officers. Intoxicated with 
success they seem to think that there are no extremes to which 
they may not go. They are like an army which, in the triumph of 


* Presidential Address delivered to the Old Students’ Associa- 
tion of the City and Guilds of London Institute at» Finsbury 
Collere, November 6th, 1890. 

+ October 5th. {gOctober 6th, 


victory, exhibits insubordination, becomes disorganised and falls 
an easy prey to an enemy on the watch for advantages. 

That strikes are a blot on Industrialism is admitted by all, nor 
is evidence wanting to show that they are conducted frequently in 
that spirit of militancy which is inherited from more barbarous 
ages. Coercion and intimidation are frequently resorted to. Riot- 
ing is common, and the strikers when arguing with the recalcitrant 
* blackleg ” are not averse to occasionally emphasising the chief 
points by the aid of sticks or crowbars. In fact, gentlemen, we 
have in the conduct of a modern strike the old aggression 
appearing, we have the persecution, the intolerance and the 
oppression bred in our bones made manifest. We have all the 
evil of the human nature of our time revealed, which only 
the discipline of centuries to come can thoroughly eradicate. 

But outside organisation of any kind is a shiftless throng of 
bumanity living in rookeries, degraded, ill-clad, and worse fed. It 
is almost impossible for us to conceive how these creatures exist. 
As you know, competition is blamed for much of the evil in the 
East-End, and a Sweating Commission investigated the conditions 
under which the poor live but a short time ago. After collecting 
information regarding their lives from all sources, the Commission 
issued a bulky report, which is practically bare of suggestion. It 
is, in short, an acknowledgment that for the precarious wages and 


the state of misery revealed, the legislature can offer no remedy.. 


Irremediable though it may be, however, it is still a blot on the 
industrial system. 

But trade disputes, inadequate wages and poverty, are not the 
only blots observable. Writing of Glasgow, fifty years ago, a 
writer remarked that every Saturday and for the most part of 
Sunday, ten or twenty thousand workmen were more or less in- 
toxicated, every farthing which could be spared being too often 
converted into ardent spirits. “The same individuals, who, a 
year before, were reduced to pawn their last shreds of furniture to 
procure subsistence, recklessly threw away the surplus earnings 


of more prosperous times in the lowest debauchery. The warnings © 


of religion, the dictates of prudence, the means of instruction, the 
lessons of adversity, are alike overwhelmed by the passion for 
momentary gratification.”’* That was written in 1840, but it is 


. fairly true to-day. Anyone who studies closely the habits of the 


labouring classes in our large towns, cannot fail to be struck with 
the truth of Mr. Alison’s observations. Improvidence, extrava- 
gance, and intemperance, are the besetting sins of the British 
workman. “Very few of them lay by in anticipation of times 
when work is slack; and the general testimony is that higher 


‘wages commonly result only in more extravagant living or in 


drinking to greater excess.’ From personal experience of work- 
men, I should say that in the large towns of England there is 
spent on an average from 15 to 20 per cent. of the earnings on 
beer and tobacco. Providence plays but an unimportant part in 
their lives. They listen to the voice of instinct and follow the 
promptings of unregulated desire, but for the most part lack that 
power of self-denial which should enable them to sacrifice present 
enjoyment in order to obtain future benefit. I speak of them now 
as a class, but that there are many exceptions to this general rule 
goes without saying. Nevertheless, it will be observed that the 
labourers’ grievances are largely of their own creation. Though 
they talk much of co-operation, they continue to pour the possible 
capital down their throats or blow it in the air. 

Here then is the position of things. The units composing the 
industrial community are excedingly imperfect, consequently the 
present industrial system works imperfectly, production being 
hampered by continual bickerings, not only between employer and 
employed, but between the various sections of the latter as well. 
The earnings of industry after paying rent and taxes are divided 
into two parts, one payable to the capitalist for the loan of his 
capital, interest, the remainder constituting a wages-and-profits 
fund, which is divided between the managers and the workmen. So 
far as can be made out, it is the contention of the workman that the 
latter fund is unfairly divided, and in one or two words we may 
examine the conditions which regulate the division. First, how- 
ever, it is necessary that the amount payable as interest be con- 
fused in no way with the amount devisible as earnings of manage- 
ment and earnings of labour among the producers. Though the 
same individal may be capitalist and manager, as often happens, 
the sums payable as interest and as earnings of management are 
to be considered quite separately. The amount due to interest 
is represented by the sum which the employer would get for the 
use of his capital if it were lent to a business man who managed a 
concern of the same kind as his own and having similar risks, is 
determined, in fact, by the market price of capital. This, as 
everyone knows, depends upon the demand for the use of money 
and the risk attending the lending of it. A Corporation whose 
security is excellent, can borrow readily at from 3 to 3% per cent. 
But where there are various risks involved, as in most trading 
concerns, the borrowers have to raise money on mortgage deben- 
tures at 44 to 5 per cent. Let it be understood that the capitalist 
has not fixed the amount of interest. That has been fixed by the 
competition for the aid of capital and the conditions under which 
it is lent. If the demand for the use of money is great, 
interest is forced up; if it gets less, interest falls. I 
conceive that the workman’s objections are not to the 
interest the employer as a capitalist receives, but to the 
profits or, more properly, “earnings of management ”’ which 
he takes from the wages-and-profits fund. Indeed, the work- 
man by placing his savings in the bank may himself become a 


* Mr, Alison on “ Population,” Vol. I., page 290, 
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capitalist to the extent of his means and get paid for the use of 
his money. ; 

The amount due to interest being deducted then, the wages- 
and-profits fund remains to be divided amongst the pro- 
ducers. You are no doubt familiar with the saying that the 
amount of wages received by any particular section of the com- 
munity is regulated by the supply of, and demand for, their par- 
ticular kind of labour. But that there are secondary forces 
coming into action which, in conjunction with supply and demand, 
are beginning to exercise an important influence on the rate of 
wages must be apparent to all who have watched recent labour 
movements. “In an industrial conflict,” said Prof. Marshall re- 
cently, “‘ each side cares for the opinion of the public at large, but 
especially for that of those whose sympathy they are most likely 
to get; in the South Wales strike, for instance, the railway com- 
panies were specially anxious about the good opiuion of the 
shippers and the engine drivers about that of the colliers.” * Thus 
we see that in addition to the influence of supply and demand the 
influence of public opinion is being brought to bear on questions 
relating to the adjustment of wages or to the distribution, if I 
might better put it, of the nett industrial returns. Supply and 
demand are, however, the great regulators, and upon these mainly 
the adjustment of wages depends. The capitalist is outside this 
adjustment. It is effected by competition among the various 
sections of workers for different kinds of labour ; and the higher 
wages offered to any particular branch when the labourers become 
scarce in it form the inducement for others to come in, thus in- 
creasing the supply, and tending to bring the wages down to their 
normal level. Managers and business men are not exempt from 
the universal competition. If business power is scarce a propor- 
tionally larger amount is paid for management out of the wages 
and profits fund, and ceteris paribus less remains for the time 
being for division amongst other workers; if business power is 
plentiful, proportionally less is paid, and the workers temporarily 
benefit. If the employer is capitalist and manager at the same 
time the relation still holds good. True, he may pocket an 
apparently large sum as earnings of management, but on the 
other hand his enterprise, energy, ability and fertility of re- 
source have to be paid for. 

It is a common saying that a large return means a great risk, 
and in the case of businesses making large profits, the employer’s 
share may very often be regarded either as the reward of genius 
and foresight, or as the higher interest he obtains for his capital 
under the exceptional risk of losing it. Competition between 
manufacturers in an ordinary way, however, is constantly tending 
to reduce earnings of management, and in bad times an employer, 
who is manager and capitalist as well, has very often to 
endure all the trouble and worry of managing his business for 
nothing, gaining, in the end, merely a bare interest for his money, 
such as could be obtained without trouble by lending it to some- 
one else. In a joint stock concern the business is conducted by a 
manager and board of directors, who both receive wages of 
management, the capital being furnished by the shareholders. 
The latter receive a return as interest, and if this rises above 
the market rate, there are forces applied at once to bring it 
down to the normal in the form of new companies starting in the 
same business and entering into competition. What I wish to 
point out most clearly is that there is for each kind of labour a 
normal wage value, determined by the proportion which the wages 
in different employments bear, in order that a supply of workers 
in each may be forthcoming to meet the demand. Also the com- 
petition amongst the different classes, or, in other words, supply 
and demand, constitute the chief forces which tend to maintain 
wages at this normal value. 

The various combinations of employers and employed have 
attempted to modify the relation between the wages of dif- 
ferent labourers, but whether such combinations can effect, 
under present arrangements, any considerable change of a perma- 
nent character, is open to doubt. It seems to me that “ corners ” 
in labour, like corners in raw materials, are very likely to defeat 
their own ends, and that combinations which seek to obtain more 
than their proper share from the wages-and-profits fund, are 
unlikely to meet with other than that temporary success whith 
adjusts their wages again to their normal level. But the present 
condition of industry is transitory, and only suited to the times. It 
represents a stage in the growth of Industrialism, and as fast as 
human nature changes to make a better state of things pos- 
sible, just so fast will a better state be developed. “It 
is quite possible,” as Mr. Spencer says, “to hold that when 
instead of devouring their captured enemies, men made slaves 

_of them, the change was a step in advance ; and to hold that this 
slavery, though absolutely bad, was relatively good, was the best 
thing practicable for the time being. It is quite possible, also, to 
hold that when slavery gave place to a serfdom under which cer- 
tain personal rights were recognised, the new arrangement, though 
in the abstract an unequitable one, was more equitable than the 
old, and constituted 4s great an amelioration as men’s natures 
then permitted. It is quite possible to hold that when, instead of 
serfs there came freemen working for wa es, but held as a class in 
extreme subordination, this modified relation of employers and 
employed, though bad, was as good a one as could then be estab- 
lished. And so it may be held that at the present time, though 
the form of industrial government entails serious evils, those evils, 
much less than the evils of the past times, are as small as the 


* The British Association 1890 Meeting. Presidential Address 
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average human nature allows—are not due to any special injustice 
of the employing class, and can be remedied only as fast as men 
in general advance.”* And there are, here and there, signs of a 
higher industrial organisation. Co-operation proposed long ago a 
system, under which the workers are themselves the capitalists, is 
making progress. Profit sharing, a system which, after paying 
fixed wages and fixed earnings of management, allows of another 
distribution, pro rata, from the wages-and-profits fund, is, in 
several instances, being adopted. Only slowly, however, are these 
changes occurring, and several schemes had to be reported by the 
Labour Association in August as having “been temporarily 
abandoned, owing to the antagonistic attitude of the several trades 
unions.” A most hopeful feature of this report, however, was that 
the question as regards the “‘ workers sharing in losses as well as 
profits, had received a very practical answer from the workers of 
Messrs. Thomson and Sons, of Huddersfield, whose business was 
based on industrial partnership lines. Last year it was found 
impossible to pay any interest on share capital, and the workers 
resolved to pay interest themselves out of their own wages.” + 
That spirit which freely recognises the claims of all, the sentiment 
of justice, mutual trust and mutual forbearance, are amongst the 
factors which will in time produce the industrial reformation. 

In the course of this address I have talked of the industrial 
organism, and the term is not as might be supposed a mere figure 
of speech. In its gradual development from a simple to a com- 
plex form, in its continued differentiation of functions, in its ever- 
growing mutual dependence of parts, and in its increasing 
co-operation of members Industrialism manifests all the changes 
which take place in the course of organic evolution from the 
lowest to the highest type. And in the nature of man—the social 
unit—must be sought the cause of this gradual advancement. As 
amongst lower animals the increase of numbers and the struggle 
for subsistence has been the means of developing those special 
features exhibited by different species, so among men, the re- 
dundancy of numbers and the striving of each to gratify his 
desires have been developing a skill, intelligence, and self-control, 
which will in time lift him from savagery to the highest civilisa- 
tion. That the present state of society is but transient has been 
already pointed out. It is the product of past and present, and 
represents the progress of evolution up to date. It has to be per- 
ceived that society is an aggregate of men, that it must therefore 
manifest in its institutions all the defects possessed by the units 
of which it is made up. That it is faulty in many particulars is 
apparent, but that it is the best—nay, thatit is the only state 
possible for the time being, must, at the same time, be admitted. 
Only as fast as men, the units, advance, and as human nature im- 
proves, can a better state of society, the aggregate, arise. 

People are loth to believe that institutions can only evolve, are 
impossible of manufacture. It is sometimes amusing to read the 
various manifestos of State socialists, ready with their cut-and-dried 
schemes to regenerate Industrialism, and professing that were their 
plans adopted, the traits which have characterised humanity 
through countless ages would forthwith disappear. And yet, 
perhaps, the published utterances of socialist leaders constitute 
the best proof that they are unfitted for a better condition of 
things. Men who talk of confiscating property without the 
slightest regard for the claims of the owners, manifest by their 
language their unfitness for a condition of society which implies 
a fuller recognition of men’s rights. Butsome are foolish enough 
to believe that the passing of this or that Act would regenerate 
humanity, and that the men who show themselves to be guided 
by the instincts of robbers, are those who are to be instrumental 
in bringing about an industrial millenium. They have history to 
teach them, but they will not be taught. In olden times, the 
government imposed endless restrictions on industry, but one by 
one they have been removed, because found in time to be a 
mistake and discovered to intensify the evil they pretended to 
remedy. That the removal of these restrictions has been of im- 
mense service to industry most thinking men will admit. Never- 
theless, in our day, a school has arisen which demands State inter- 
ference of such a character that the restrictions of former times 
pale by comparison.{ One can scarcely take up a daily paper 
which does not contain some attack on a State department for the 
perfunctory performance of its duties, and yet, notwitstanding 
this daily accumulating evidence, it is implicitly believed that for 
all evils to disappear, society has merely to be transformed into a 
huge government office. 

That Socialism—inasmuch as the term implies complete adap- 
tation to the social state—is the ultimate goal of society has been 
implied, but that this can be furthered by governments which 
exist because of the imperfections of humanity, is doubtful. 
“ Perpetually, governments have thwarted and deranged the 
growth, but have inno way furthered it; save by partially dis- 
charging their proper function and {maintaining social order. 
It is not to the State,” quoting Spencer, “that we owe 
the multitudinous useful inventions from the spade to the tele- 
phone; it was not the State which made possible extended navi- 
gation by a developed astronomy; it was not the State which 
made the discoveries in physics, chemistry and the rest which 
guide modern manufacturers ; it was not the State which devised 
machinery for producing fabrics of every kind, for transferring 
men and things from place to place, and for ministering in a 
thousand ways to our comforts. The world-wide transactions con- 
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ducted in merchants’ offices, the rush of traffic filling our streets, 
the retail distributing system which brings everything within easy 
reach and delivers the necessaries of daily life at our doors, are not 
of governmental origin. All these are the results of the spon- 
taneous activities of citizens separate or grouped; ”* are, in fact, 
the results due to competition and to each one endeavouring to 
satisfy his own individual desires. So much has competition 
done; but those who have to do with Government departments 
know well that they are the last places in which enterprise or zeal, 
or even activity, is to be looked for. It will not do. The first 
requirement of progress is freedom of action. That everyone 
shall be at liberty to satisfy his desires in his own way, provided 
the equal liberty of others is not infringed, is the all-essential 
condition, for only in the endeavour to obtain their satisfactions 
have the intelligence and culture of modern times been deve- 
veloped. 

I have referred to the improvidence of the working classes, but 
the influence which bad legislation has had in forming their im- 
provident habits is generally ignored. As a matter of fact, they 
have been disciplined in improvidence for centuries, the punish- 
ment which extravagance should bring having been averted by 
the operation of the Poor Laws. Men have been taught that if 
they lack the foresight or self-denial entailed by preparation for 
old age, it is the duty of the State to make requisite provision for 
them, a premium having been thus put upon idleness, impro- 
vidence, drunkenness and licentiousness by taxing the virtuous 
and independent in order that the vicious might lead easy 
lives and multiply faster. Our State organised charity is 
a scandal to civilisation, but State Socialism, mark you, 
is but State charity on a gigantic scale. “It is a fact apparent 
to every thoughtful man,” says a clever writer, “that the larger 
portion of the misery which constitutes our social question arises 
from idleness, gluttony, waste, profligacy, betting and dissipation. 
Reliance on industry, self-respect and energy, does not enter into 
the socialistic propaganda. In some vague way the poor man who 
is a voluptuous prodigal under the present order of things is to 
become wise and virtuous when property is held in common. But 
this is loose thinking which deceives no one who can think intelli- 
gently. He that is filthy will be filthy still, and he that is unjust 
will remain unjust in the absence of a moral change within.” ¢ - All 
legislative attempts to equalise mankind must be futile, and not only 
futile, but mischievous, as their immediate effect, apart from evils 
more remote, is to increase the number of undeserving at the ex- 
pense of the deserving. The human species obeys the laws of 
life by which all species are governed, and one of the fundamental 
generalisations of biology is, that fertility is determined by en- 
vironment ; that the rate of multiplication is always adapted to 
the conditions of existence. For every species there is a normal 
rate of increase, and if from any cause the relation existing between 
the organism and the environment becomes modified, a corre- 
sponding change in fertility results. Other things remaining 
the same if the conditions of life are made easier for a species, its 
rate of propagation increases, and from this universal law there is 
no escape. If the State, by relieving the citizen of responsi- 
bilities, voluntarily but imprudently undertaken, makes the con- 
ditions of his life less severe, self-reliance is displaced, self-respect 
is diminished and self-restraint is discounted. Relieved to an 
extent of the necessity for individual exertion, the rate of multi- 
plication will rise above the normal, and only fall to it again if 
from increaze of numbers the struggle for existence be raised to 
its former severity. The mean result of this interference on the 
part of the State is permanent increase of numbers in a lower 
grade of life, and permanent diminution in a higher, the struggle 
for existence being at the same time diminished as regards the 
former, and increased as regards the latter temporarily or perma- 
nently, as the case may be. Economists are fond of telling us that 
the “ Standard of Comfort” of the people must be raised if the 
growth of population is to be checked. In the nature of things 
this means increased self-denial and a fuller recognition of respon- 
sibilities. It means an ideal which can ouly be realised by indi- 
vidual effort, a something to be by-and-bye gained by sacrifice 
now. The standard of comfort can be raised only by increased 
individuation. There is no other way. However implanted the 
incentive to rise must act from within and only by each progressive 
movement entailing more and more individuation, is the energy 
available for genesis diminished. The gospel of State Socialism is 
mere rubbish. ‘To employ Mr. Arnold White’s pithy summary, it 
is a gospel which equalises “genius and stupidity, industry and 
indolence, waste and thrift.” It constitutes a removal of the 
forces which have operated from the dawn of civilisation till now 
to adapt men to the social condition. It comprises an unfitting 
process under which every deserving member of society gets less 
than the share he merits, in order that every undeserving member 
may get more. 

From these remarks, it must not be thought that I am justify- 
ing the present state of Industrialism ; far from it. My object 
has been simply to show that it is the best the average human 
nature of the time will permit of. It is a fact which must be ever 
kept in mind that human nature cannot be revolutionised by Acts 
of Parliament, nor can the evils which result from the average 
defects of humanity be eradicated by State measures. It is 
equally important to remember that human nature changes 
slowly, though it is utterly fallacious to assume, as some do, that 


* «The Man v. The State,” page 63. : 
+ Mr. Arnold White on ‘ Socialism” in the Weekly Times and 
Echo, September 28th, 1890, 


it changes not at all. It is the function of the Government to 
protect the citizen from foreign foe and civil aggressor, to enforce 
justice, to remove hindrances, and permit society, with fullest 
freedom, to work out its own salvation. If the present were 
the end, economists might well close their books and admit, with 
Carlyle, that their science were somewhat dismal. But to those 
who realise that the present is but a stage in development, and 
that the process which has already lifted us from savagery to 
semi-civilisation must continue till the adaptation is complete ; to 
those who believe that in time the traits of a bye-gone savagery 
will disappear, the future of humanity is full of hope. Nor are 
signs wanting that we are making progress. Notwithstanding 
the various labour battles being fought around us, I think 
there is, amongst the more enlightened, evidences of faller 
co-operation between the various sections of industry. - Both 
masters and men are becoming a little less selfish, and are getting 
to trust each other more fully. Aggressiveness on each side is 
diminishing, and there is distinct indication of growing sympathy 
betweenthem. As a result, a great development of profit-sharing 
arrangements, industrial partnerships and other schemes in 
which active co-operation is requisite, may be looked for in the 
near future. In these the hopeful see the beginning of the end. 

But by no legislative legerdemain is the final goal to be reached, | 
and it is through the purgatory of competition that we must pass 
to an industrial heaven. Remember the social state was forced 
on man by redundancy of numbers. ‘From the beginning, 
pressure of population has been the proximate cause of: 
progress. It produced the original diffusion of the race. It 
compelled men to abandon predatory habits, and take to agri- 
culture. It led to the clearing of the earth’s surface. It 
forced men into the social state, made social organisation in- 
evitable, and has developed the social sentiments. It has stimu- 
lated to progressive improvements in production, and to increased 
skill and intelligence. It is daily thrusting us into closer contacts 
and more mutually-dependent relationships.” * And with each 
advance in intelligence, with each demand on the increased indi- 
viduation rendered imperative by the struggle for existence, there 
goes the inevitable diminution of fertility. “ After having caused, 
as it ultimately must, the due peopling of the globe and the 
raising of all its habitable parts to the highest culture; after 
having brought all processes for the satisfaction of human wants 
to perfection ; after having at the same time developed the intel- 
lect into complete competency for its work, and the feelings into 
complete fitness for social life; after having done all this, the 
pressure of population, as it gradually finishes its work, must 
gradually bring itself to an end.” + 

And here, based on history and on science, is foreshadowed a 
Ucopia, in the presence of which even dreamers may well stand 
wonderstruck. From Sir Thomas More to Edward Bellamy, from 
Fourier to Grant Allen, the thinkers who have been struck with 
the misery of mankind have each in turn manufactured 
a system in accordance with their ideas of what ought to 
be. And having manufactured a system, they manufactured 
the human units to suit it. But they altogether ignore the 
power of the forces which have secured the partial adaptation to 
work out the adjustment to the end. That the harmony is far 
from complete is apparent; that man has instincts unfitted for 
social life is undeniable; but it is none the less sure that the pro- 
cess of adaptation to environment is gradually eradicating those 
hurtful instincts, and bringing into being emotions corresponding to 
complete harmony between facultiestand surroundings. Nor will 
work be regarded in any sense a burden when this time arrives. 
Only pleasure is experienced by the exercise of faculties perfectly 
adjusted to requirements, and when the adjustment is complete, 
the efforts requisite for existence will constitute but a pleasurable 
activity, A time must be contemplated when the overflow of 
capital from rich countries into uncultivated or ill-cultivated 
regions of the earth must cease, and when for new works of vast 
magnitude its aid will be no longer required. Due to this lessened 
demand, the rate of interest will gradually fall, and the induce- 
ments to save large sums for one’s personal benefit will diminish. 
The desire to possess great wealth arises because of the power it gives 
rather than the happiness it secures; but the desire for power, 
born of aggression, must eventually disappear with the growth of 
altruistic feelings. If Mr. Ravenstein’s figures* are to be trusted, 
barely two centuries will elapse before the globe is peopled with 
the six thousand millions it can support, and the condition 
attained under which the final adjustment of man to his environ- 
ment must be effected. When this latter is accomplished, complete 
harmony will reign, and so we arrive at a Socialism, complete and 
all satisfying, achieved by forces older than humanity itself, and 
worked out by that Evolution which clasps the Universe in its all- 
powerful embrace. 


Bromley and the Electric Light.—The Bromley Local 
Board has decided to make application to the Board of 
Trade for a provisional order to construct works, and to 
produce, store, supply and sell electricity for light, 
motive power, and all public and private purposes 
within its area. 


* Herbert Spencer’s “ Principles of Biology,” Vol. II., p. 507. 
+ See Mr. Ravenstein’s speech, Conference of Statistical and 
Geographical Sections, British Association, 1890. 
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(Continued from page 568.) 


Suppose we are working with the magnetisation of our iron 
pushed to about 16,000 lines to the square centimetre (i.e., about 
150 lbs. per square inch, traction), requiring a magnetising force 
of about H = 50; then, referring to the table, we see that each 
joint across the iron offers as much reluctance as would an air 
gap 0°0005 of an inch in thickness, or adds as much reluctance as 
if an additional layer of iron about 3th of an inch thick had been 
added. With small magnetising forces the effect of having a cut 
across the iron with a good surface on it is about the same as 
though you had introduced a layer of air 535th of an inch thick, or 
as though you had added to the iron circuit about 1 inch of extra 
length. With large magnetising forces, however, this disapears, 
probably because of the attraction of the two surfaces across that 
cut. The stress in the magnetic circuit, with high magnetic 
forces running up to 15,000 or 20,000 lines to the square centi- 
metre, will of itself put on a pressure of 130 to 230 lbs. to the 
square inch, and so these resistances are considerably reduced ; 
they come down, in fact, to about th of their initial value. 
When Ewing specially applied compressing forces, which were 
as large as 670 lbs. to the square inch, which would of themselves 
ordinarily, in a continuous piece of iron, have diminished the 
magnetisability, he found the diminution of the magnetisability of 
iron itself was nearly compensated for by tbe better conduction of 
the cut surface. The old surface, cut and compressed in that 
way, closes as it were magnetically up—does not act like a cut at 
all; but at the same time you lose just as much as you gain, 
because the iron itself becomes less magnetisable. 

The above results of. Ewing are further represented by the 
curves of magnetisation drawn in fig. 48. When the faces of a cut 
were carefully surfaced up to true planes, the disadvantageous 
effect of the cut was reduced considerably, and, under the applica- 
tion of a heavy external pressure, almost vanished. 


Fig. 48.—Ewine’s Curves ror Errect or Joints. 


T have several times referred to experimental results obtained 
in past years, principally by German and French workers, buried 
in obscurity in the pages of foreign scientific journals. Too often, 
indeed, the scattered papers of the German physicists are rendered 
worthless or unintelligible by reason of the omission of some cf 
the data of the experiments. They give no measurements perhaps 
of their currents, or they used an uncalibrated galvanometer, or 
they do not say how many windings they were using in their coils ; 
or perhaps they give their results in some obsolete phraseology. 
They are extremely addicted to informing you about the “ mag- 
netic moments ” of their magnets. Now the magnetic moment of 
an electro-magnet is the one thing that one never wants to know. 
Indeed, the magnetic moment of a magnet of any kind is a useless 
piece of information, except in the case of bar magnets of hard 
steel that are to be used in the determination of the horizontal 
component of the earth’s magnetic force. What one does want to 
know about an electro-magnet is the number of magnetic lines 
flowing through its circuit, and this the older researches rarely 
afford the means of ascertaining. Nevertheless, there are some 
investigations worthy of study to which time will now only permit 
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me very briefly to allude. These are the researches of Dub on the 
effect of thickness of armatures, and those of Nicklés and of 
Du Moncel on the lengths of armatures. Also those of Nicklés on 
the effect of width between the two limbs of the horse-shoe electro- 
magnet. 


20- 
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Fia. 49.—Von FEtnitzscu’s CurvEs or MAGNETISATION 
or ;TuBEs. 


I can only now describe some experiments of Von. Feilitzsch 
upon the vexed question of tubular cores, a matter touched 
by Sturgeon, Pfaff, Joule, Nicklés, and later by Du Moncel. 
To examine the question whether the inner part of the iron 
really helps to carry the magnetism, Von Feilitzsch pre- 
pared a set of thin iron tubes which could slide inside one 
another. They were all 11 centimetres long, and their peripheries 
varied from 6°12 centimetres to 9°7 centimetres. They could be 
pushed within a magnetising spiral to which either small or large 
currents could be applied, and their effect in deflecting a magnetic 
needle was noted, and balanced by means of a compensating steel 
magnet, from the position of which the forces were reckoned and 
the magnetic moments calculated out. As the tubes were of equal 
lengths, the magnetisation ‘is approximately proportional to the 
magnetic moment. The outermost tube was first placed in the 
spiral, and a set of observations made; then the tube of next 
smaller size was slipped into it and another set of observations 
made ; then a third tube was slipped in until the whole of the 
seven were in use. Owing to the presence of the outer tube in all 
the experiments, the reluctance of the air return paths was alike 
in every case. The curves given in Fig. 49 indicate the results. 
The lowest curve is that corresponding to the use of the first tube 
alone. Its form, bending over and becoming nearly horizontal, 
indicates that with large magnetising power it became nearly 
saturated. The second curve corresponds to the use of the first 
tube with the second within it, With greater section of iron 
saturation sets in at a later stage. Hach successive tube adds to 
the capacity for carrying magnetic lines, the beginning of saturation 
being scarcely perceptible, even with the highest magnetising 
power, when all seven tubes were used. All the curves have the 
same initial slope. This indicates that with small magnetising 
forces, and when even the least quantity of iron was present, when 
the iron was far from saturation, the main resistance to magneti- 
sation was that of the air paths, and it was the same whether the 
total section of iron in use was large or small. 

I must leave till my next lecture the rules relating to the deter- 
mination of the windings of copper wire on the cores. 


APPENDIX TO LECTURE II. 


CALCULATION oF ExcrtTaTion, LEaKaGE, &c. 
Symbols used. 


N = whole number of magnetic lines (C.G.S., definition of mag- 
netic lines, being 1 line per sq. centim. to represent in- 
tensity of a magnetic field, such that there is 1 dyne on 
unit magnetic pole) that pass through the magnetic 
circuit. Also called the magnetic flux. 

the number of magnetic lines per square centimetre, in the 
iron; also called the induction, or the internal magneti- 
sation. 

the number of magnetic lines per square inch in the iron. 

the magnetic force or intensity of the magnetic field, in 
terms of the number of magnetic lines to the square cen- 
timetre that there would be in air. 

H,,= the magnetic force, in terms of the number of magnetic 

lines that there would be to the square inch, in air. 

# = the permeability of the iron, &c.; that is its magnetic con- 
ductivity or multiplyiug power for magnetic lines. 

area of cross section, in square centimetres. 

area of cross section, in square inches. 

length, in centimetres. 

length, in inches. 

number of spirals or turns in the magnetising coil. 
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i = electric current, expressed in ampéres. 

v = coefficient of allowance for leakage ; being the ratio of the 
whole magnetic flux to that part of it which is usefully 
applied. (It is always greater than unity.) 


Relations of Units. 
1 inch = 2°54 centimetres ; 
1 centimetre = 0°3987 inch. 
1 square inch = 6°45 square centimetres ; 
1 square centimetre = 0:1550 square inch. 


1 cubic inch = 16°39 cubic centimetres ; 
1 cubic centimetre = 0:0610 cubic inch. 


To calculate the value of B or of B,, from the Traction. 


If p denote the pull, and a the area over which it is exerted, the 
following formula (derived from Maxwell’s law, see p. 899) may be 
used :— 


To calculate the requisite cross section of Iron for a given Traction. 


Reference to page 896 will show that it is not expedient to 
attempt to employ tractive forces exceeding 150 lbs. per square 
inch in magnets whose cores are of soft wrought iron, or exceed- 
ing 28 lbs. per square inch in cast iron. Dividing the given load 
that is to be sustained by the electro-magnet by one or. other of 
these numbers, gives the corresponding requisite sectional area of 
wrought or cast iron respectively. 


To calculate the Permeability from B or from B,,. 


This can only be satisfactorily done by referring to a numerical 
table (such as Table II. or IV,), or to graphic curves, such as fig. 
18, in which are set down the result of measurements made on 
actual samples of iron of the quality that is to be used. The 
values of p for the two specimens of iron to which Table II. refers 
may be approximately calculated as follows :— 


For annealed wrought iron, p = ae ; 
For grey cast iron, p = “— B 


These formule must not be used for the wrought iron for trac- 
tions that are less than 28 lbs. per square inch, nor for cast iron 
for tractions less than 23 lbs. per square inch. 


To calculate the Total Magnetic Flux which a core of given sectional 
area can conveniently carry. 


It has been shown that it is not expedient to push the magneti- 
sation of wrought iron beyond 100,000 lines to the square inch, 
nor that of cast iron beyond 42,000. These are the highest values 
that ought to be assumed in designing electro-magnets. The total 
magnetic flux is calculated by multiplying the figure thus 
assumed by the number of square inchés of sectional area. 


To calculate the Magnetising Power requisite to force a given number 
of Magnetic Lines through a definite Magnetic Reluctance. 


Multiply the number which represents the magnetic 
reluctance by the total number of magnetic lines that 
are to be forced through it. The product will be 
the amount of magneto-motive force. If the magnetic 
reluctance has been expressed on the basis of centimetre measure- 
ments, the magneto-motive force, calculated as above, will need to 


be divided by 1°2566 (ie, by ae) to give the number of ampére 


turns of requisite magnetising power. If, however, the magnetic 
reluctance has been expressed in the units explained below, based 
upon inch measures, the magnetising power, calculated by the 
rule given above, will already be expressed directly in ampére 
turns. 


To CALCULATE THE MAGNETIC RELUCTANCE OF AN IRON Cork. 


(a.) If dimensions are given in centimetres.—Magnetic reluctance 
being directly proportional to length, and inversely proportional 
to sectional area and to permeability, the following is the 
formula :— 


Magnetic reluctance = Be 
A 


B 

but the value of » cannot be inserted until one knows how great 
B is going to be ; when reference to Table II. gives p. 

(b.) If dimensions are given in inches.—In this case we can apply 
a numerical co-efficient, which takes into account the change of 
units (2°54), and also, at the same time, includes the operation of 
dividing the magneto-motive force by ¥;ths of x (= 1°2566) to 
reduce it to ampére turns. So the rule becomes 


” 


Magnetic reluctance = = x 0°3182. 
# 


Example.—Find the magnetic reluctance from end to end of a 
bar of wrought iron 10 inches long, with a cross section of 4 square 
inches, on the supposition that the magnetic flux through it will 
amount to 440,000. 


To calculate the Total Magnetic Reluctance of a Magnetic Circuit. 


This is done by calculating the magnetic reluctances of the 
separate parts, and adding them together. Account must, however, 
be taken of leakage ; for when the flux divides, part going through 
an armature, part through a leakage path, the law of shunts comes 
in, and the nett reluctance of the joint paths is the reciprocal of 
the sum of their reciprocals. In the simplest case the magnetic 
circuit consists of 3 parts (1) armature, (2) air in the two gaps, 
(3) core of the magnet. These three reluctances may be separately 
written, as in the Table in next column. : 

If the iron used in armature and core is of the same quality, 
and magnetised np to the same degree of saturation, p, and ps; will 
be alike. For the air-gaps » = 1, and therefore is not written in. 

If there were no leakage, the total reluctance would simply be 
the sum of these three terms. But when there is leakage, the 
total reluctance is reduced. 


For centimetre For inch measure. 


measure, 
Me 
| i n" 
1. Armature ... | rare —=—"— x 03132 
2 ALFA A py 
P | ly U's 
2. The Gaps... 2 BG: 2 ee 0°3132 
3. Magnet C Is Ae 0°3132 
. Magnet Core.. x 0 
= ma | A3 3 As M3 


To calculate the ampére-turns of Magnetising Power requisite to force 
the desired Magnetic Flux through the reluctances of the Magnetie 
Circuit. ~ 
(a.) If dimensions are given in centimetres the rule is :— 
Ampére-turns = the magnetic flux, multiplied by the magnetic 

reluctance of the circuit,'divided by ths of 7 (= 1°2566). 

Or, in detail, the three separate amounts of ampére-turns re- 
quired for three principal magnetic reluctances are explained as 
follows :— 


Ampére-turns required to drive N lines ) N , 47 
through iron of armature ... ... «...3 Ay Py 10 
Ampére-turns required to drive N i aN 21, . 4 zs 
through the two gaps... .... awe Ag 10 
Ampére-turns required to drive v N i aN ee ae 
lines through the iron of magnet core Az pf3 10 
And, adding up :— » 
x . 10 , 2 l, Vv ls 
Total ampére-turns required = 7 N Fe i ot ap, me 


(b.) If dimensions are given in inches, the rule is :—Ampére-turns 
= magnetic flux multiplied by the magnetic reluctance of the 


circuit. Or, in detail :— 
Ampére-turns required to drive N lines) _ V4 A 
through iron of armature ... ... ...§ N x a vig ee 
Ampére-turns required to drive N eo ie eS 
through two gaps ... oes) edeaee eee N x Rus peli, 
Ampére-turns required to drive v N lines ; Zoo Ni ioe Us iad 
. A's Hs : 


through iron core of magnet ... .. 


And, adding up :— 


2 Us v Us i 
A”, A"; Hs ° 
It will be noted that here v, the coefficient of allowance for leak-' 
age, has been introduced. This has to be calculated as shown 
later. In the meantime it may be pointed out that, in designing 
electro-magnets for any case where v is approximately known > 
beforehand, the calculation may be simplified by taking the sec- 
tional area of the magnet core greater than that of the armature 
in the same proportion. For example, if it were known that the 
waste lines that leak were going to be equal in number to those 
that are usefully employed in the armature (here v = 2), the iron 
of the cross might be made of double the section of that of the 
armature. In this case 3 will approximately equal p). 


Le 
Total ampéreturns required = 0°3132 N ea 
1 


To calewlate the Coefficient of Allowance for Leakage, v. 


v = total magnetic flux generated in magnet core + useful 
magnetic flux through armature. The respective useful and waste 
magnetic fluxes are proportional to the permeances along their 
respective paths. Permeance, or magnetic conductance, is the 
reciprocal of the reluctance, or magnetic resistance. Call useful 
permeance through armature and gaps vu; and the waste perme- 
ance in the stray field w ; then 


uU+ W 
UU 


o= 


En aca acca accccacaaacsasaaaacaaaaasaaaaaaaacaaaaaasacaaaaacaaaaaaaaaassal 
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w may be estimated by the Table VIII. given on p. 567 (Exzc. 
Rev., November 7th), or other leakage rules, but should be divided 
by 2as the average difference of magnetic potential over the leakage 
surface is only about half that at the end of the poles. 


Rupes ror Estimatine Maenetic LeaKaae. 
(I. to III. Adapted from Prof. Forbes’s rules.) 


Prop. I. Permeance between two parallel areas facing one another. 
—Let areas be a,” and a,” square inches, and distance apart d” 
inches, then :— ; 

Permeance = 3°193 x $ (A; + a”3) + a”. 

Prop. II. Permeance between two equal adjacent rectangular areas 
lying in one plane.—Assuming lines of flow to be semicircles, and 
that distances d”, and d”, between their nearest and furthest edges 
respectively are given, also a” their width along the parallel 
edge :— 


i da 
Permeance = 2°274 x a” x logy a 


Prop. III. Permeance between two equal parallel rectangular 
areas lying in one plane at some distance apari.—Assume lines of 
leakage to be quadrants joined by straight lines. 


T he = d wv 
Permeance = 2°274 x a” x logy { at "ey 

Prop. IV. Permeance between two equal areas at right angles to 
one another. 


Permeance (if air angle is 90°) = double the respective value 
calculated by II. or III. 

Permeance (if air angle is 270°) = 14 times the respective value 
calculated by IT. 

If measures are given in centimetres these rules become the 
following :— 


I. 4 (A) + Ag) +d; 
a dy 
g HF = log, a3 
a mw (d, — dy) 
Il. x loge ( a ). 


Prop. V. Permeance between two parallel cylinders of indefinite 
length. 
's.The formula for the reluctance is given on p. 566 (Exc. Rev., 
November 7th) : the permeance is the reciprocal of it. Calcula- 
tions are simplified by reference to Table VIII. 
(To be continued.) 


NEW PATENTS—1890. 


16752. “ Improvements in electrical switches.” 'T'. R. ANDREWS 
and T. Preece. Dated October 21. 


16792. “An improved arrangement of regulating device for 
electric arc lamps.” A. pg Puyatr. Dated October 21. 

16809. “Improvements in electric blank heating and feeding 
apparatus for forging machines.” G.D. Burton. Dated October 
22. (Complete.) 

16811. “The improvement of switchboards for the regulation 
and control of electrical currents.” P. G. Pocuin. Dated 
October 22. 


16835. “ An improved electrical conductor for fitting in mine 
shafts and underground haulage roads for electrical signalling 
purposes.” W. Carrns and A. F, Mazon. Dated October 22. 

16837. “Improvements in the manufacture, construction, and 
building up of secondary battery elements, electrodes or plates.” 
J. E. Doveuass. Dated October 22. 

16889. ‘Improvements in electromotors.” 
Dated October 23. (Complete.) 


17018. “Improved joints or connectors for uniting wires or 
cables, temporarily or otherwise, for electrical or other purposes.” 
W. Bisnor. Dated October 24. 

17062. “Improved electric switch.’ J. P. Barty. (Com- 
municated by C. Herrick, United States.) Dated October 25. 

17063. “ An improved electric lampholder and switch com- 
bined.” J. P. Barty. (Communicated by C. Herrick, United 
States.) Dated October 25. 

LOS ens Improvements in dynamo-electric machines.” G. 

ke (Communicated by R. Thury, Switzerland.) Dated October 


R. KENNEDY. 


Se 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS 1889. 


13168. “ Improvements in means for supporting electric lamps 
and in conductors therefor.” A. MoCanpuisu. Dated August 21. 
6d. To a permanent or temporary magnet there is attached an 
elastic medium, such as springs made of metal or India-rubber, 


for arresting the vibration; to this elastic medium is fixed or 
suspended the “electric” lamp. 3 claims. 


13510. ‘Lamp shades or reflectors for electric lamps.” W. B. 
Lawrence. Dated August 27. 8d. The inventor takes a glass 
or other bulb, and beneath the apex or neck removes a lateral 
section thereof. He then surrounds the lamp with the remainder, 
thus forming a shade and reflector, and it is attached in the fol- 
lowing manner :—The globe fits into a sleeve, which contains light 
wires. The sleeve in turn fits into a socket, on a bracket to which 
the light wires are applied, and it is held in position and attached 
by means of shoulder pins, fitting into a groove in the interior of 
the socket. 4 claims. 


15958. “ A method of and.appliances for preventing excessive 
heating or undue expansion of electric mains or service con- 
ductors through excess of electricity, and for utilising such ex- 
cess.” F. W. Enaeupacs and E. B. Briaur. Dated October 10. 
8d. A metallic slide bar, attached to the rod of the governor of 
the engine driving the dynamo-electric machine, is so arranged 
that it is lifted or lowered by the rising or falling of the governor. 
The slide bar is electrically connected to one pole of the dynamo- 
electric machine and makes contact successively with a series of 
metallic springs insulated from one another. If the apparatus is 
used simply to neutralise any excess of electricity in the electric 
conductors the springs are electrically connected to the other pole 
of the dynamo machine, but the size of the conductor from each 
spring is such that each spring acts as a shunt between the two 
poles of the dynamo-electric machine ; thus gradually increasing 
the proportion of electricity diverted from the electric mains or 
service conductors as the governor rises. 5 claims. 


16537. “ Improvements relating to insulators for electric wires 
and to supports therefor.” D.Rytanps. Dated October 19. 8d. 
Instead of passing the wire around or on one side of the insulator 
as heretofore, the inventor arranges the insulator lengthwise in the 
direction of the wire to be insulated, and passes the said wire 
through a hole formed in the said insulator. 4 claims. 


16978. ‘Improved arrangement of conductors for electric 
series traction.” J.M.M.Muwnro. Dated October 28. 8d. Re- 
lates to the arrangement of conductors for carrying the electricity 
to the motors of vehicles driven by electricity, the object of which 
is to provide a system of conductors for series traction which will 
allow of having greater length of continuous conductors than has 
hitherto been in practical use. In this system the whole circuit is 
laid off in a number of sections, which may be equal to the greatest 
number of cars or trains intended to be run upon it at one time. 
6 claims. 

17115. ‘‘Improvements in electro-magnetic telegraph appa- 
ratus.” F.X. Bacumann. Dated October 30. 6d. The inventor 
provides a core connected to or made in one piece with the two 
pole pieces. The core is wound with a fine wire. The pole pieces 
rest upon a metal bar lying parallel with the axis of the core. The 
armature is pivotted to move in a plane parallel with the axis of 
the core, and at a point therein equidistant between the two pole- 
pieces. 3 claims. 

17276. ‘An improved socket and adapter for incandescent 
electric lamps and other electrical purposes.””’ G. Donovan and 
W. Donovan. Dated October 31. 8d. Consists in the construc- 
tion of an adapter or socket of a form similar to the cap of the 
ordinary incandescent lamp, which is carried out by forming a 
cylindrical body having a projecting shoulder of smaller diameter 
of boxwood, porcelain, or any other suitable insulating material. 
Upon the said projecting shoulder a small piece of tube of brass 
or other material is fitted of such a size as to fit into the ordinary 
lamp holder, pins being arranged on the outside of the said tube, 
in order to engage as a bayonet joint in the lamp holder in the 
usual manner. Upon the opposite side of the cylindrical body to 
that on which the brass tube is fitted, a circular recess or groove 
is provided either of VY or other suitable shape, and from such 
recess two tubes of brass or other suitable conducting material are 
led through the body of the socket or adapter, and extend to the 
same distance as the brass socket tube. Upon the ends of these 
contact-making tubes suitable contact plates of copper or other 
equivalent material are arranged. The space within the brass 
socket tube around the said contact-making tubes is filled with 
plaster of Paris or other suitable material, so thoroughly insu- 
lating the conductors from'one another and from the surrounding 
fittings. 4 claims. ~ 


17317. “ Improvements in electric measuring and regulating 
apparatus for use with alternate currents.” W.'T. GooLpen and 
Sypnry Eversuep. Dated November 1. 8d. The object of the 
invention is to render electro-magnetic measuring instruments, 
regulating apparatus, and integrating meters, with or without 
iron or other kindred material as the magnetic medium, suitable 
for the accurate measurement] and regulation of alternate cur- 
rents. 6 claims. 


17387. ‘Improvements in electric meters.” J. OuuTon and 
J. Epmonpson. Dated November 2. 8d. Relates mainly to 
electric meters in which the current to be measured is made to 
retard or accelerate the vibrations of a pendulum or chronometric 
balance, the amount of such retardation or acceleration being the 
measure of the current consumed. 4 claims. 


17763. “ Improvements in or applicable to electrical switch- 
boards and switches.” F. L. Rawson and W. Wuirr. Dated 
November 7. 8d. The inventors form in an electrical distri- 
buting switchboard the connections to the two poles of the main 
circuit by means of two main bars of metal, which may be castings 
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arranged so that the connections are all on the surface of the 
board, the two mains of the dynamo being connected to these two 
bars at one end of each by means of suitable cable connectors. 
One of the main bars is made with projections on one side, which 
projections are bevelled off to allow the brushes as they are 
turned round to rise to the top of the bar, and so make a good 
contact for one end of the switch brush. The other contacts of 
the switch brushes, which may also be castings, are bevelled off 
where the brushes rise on to them, and are provided with projec- 
tions to receive the terminal screws under which the erds of the 
fuses are clamped, the other ends of the fuses being clamped 
under terminal screws on to suitable plates, at the other end of 
which plates cable connectors for the external circuits are clamped 
down with a nut. All the contact plates on the surface of the 
board are the same height, and are all flat on the top, so that they 
can be all planted on the board, and filed or planed over at one 
operation, thus making the production exceedingly cheap and 
simple. 4 claims. 


18343. ‘Improved safety cut-out apparatus for a network of 
multiple electrical conductors.” Siemens Bros. & Co. (Com- 
municated from abroad by the firm of Siemens and Halske, of 
Berlin.) Dated November 16. 8d. Claim :—In a network of 
multiple electrical conductors, the use of safety cut-out apparatus 
connected with all the conductors, and so constructed and arranged 
that when the current in one of the conductors becomes too strong, 
it effects automatically the interruption of all the conductors, 
such apparatus consisting either of an inflammable mass in which 
the safety fuses of all the conductors are imbedded, or of an elec- 
tro-magnet included in the circuit of each conductor, the armature 
of which controls a cut-out switch for all the conductors, or of any 
equivalent device for carrying out the above-named object, sub- 
stantially as described. 


CORRESPONDENCE. 


The British Insulated Wire Company, Limited 


I notice in the current issue of your valuable paper, 
which has just come to hand, a short reference to the 
“ Norwich ” cables made in this country by the British 
Insulated Wire Company, Limited, in which you remark, 
“There is apparently no attempt to make any test which 
the merest tyro in a submarine cable factory would 
know to be necessary.” You are good enough to qualify 
your critique by the term “apparently,” and I am glad 
to be able to inform you that this defect is apparent 
only and not real. 

Of course a new and untested material before coming 
into practical use requires to be experimented upon 
exhaustively, but where a given class of cable has been 
in practical use for some years, doing its duty success- 
fully under various conditions, many of which are most 
trying, I think you will agree with me that the value 
of laboratory tests are somewhat discounted as a means 
of proving the capabilities of manufactures under a 
given process. 

At the same time, as an independen, opinion though 
useful is but that of an individual, and therefore likely 
to be slightly faddish, it is most satisfactory to have 
such judgment corroborated by all possible tests, trials, 
and coincidence of opinion generally, and this, be it 
noted, is the case on the matter referred to. 

The company have been good enough to hand me for 
perusal several reports by distinguished scientists and 
well-known practical men, and I find that the figures 
quoted are those, within a very small percentage, ob- 
tained in the tests made by me. On careful con- 
sideration of my letter to the British Insulated Wire 
Company, Limited, you will see that it is only a 
‘‘memo.” prior to furnishing a report which is now 
completed, and contains all the possible data and results 
of a series of tests on the “ Norwich” telephone and 
electric light cable. Also I referred to some experi- 
ments on “ Hygrometric absorption” in my memo., 
s0 that the cable has been “submitted to the action 
of damp, and its insulation has remained unimpaired.” 
Regarding your interpretation of my remark as to 
maintenance of high insulation at a high temperature, 
reference might be made to some statements by Mr. 
David Brooks, in January, 1886, as follows :— 

“All of the recognised insulating materials are 
affected by temperature. The insulating property of 


gutta-percha is 100 times higher at + 100° F. than at 
the freezing point.” ‘Textile coverings like cotton, 
flax, hemp, jute and manilla show entirely different 
results. These materials in a natural state may be 
classed as conductors.” 

The company are in possession of complete and re- 
liable data of a set of tests made in different ways and 
at different times, and no doubt they will be prepared 
to furnish you with these at an early date for your 
complete satisfaction. 

Charles H. Yeaman. 
Electrical Testing Room, City of 
Liverpool, November 8th, 1890. 


Being a subscriber to your valuable journal, and a 
pretty constant reader, I saw the notice you honoured 
the British Insulated Wire Company with in your issue 
of the 7th inst., and have nothing to complain of in 
your remarks except, perhaps, the concluding sentence, 
viz., ‘‘the practice (so common) of attracting the un- 
suspecting public by reports which are not worth the 
paper they are written on, cannot be too severely con- 
demned.” 

Had it not been that the company must be advertised 
to comply with the terms of the underwriting letter, the 
“unsuspecting public” would never have been asked 
to buy a share, as every underwriting contract being by 
personal friends was a bond fide purchase and not a 
speculation. 

I had intended, and still intend, sending you fullest 
details of tests of this make of cable, and hope to do so 
within the next few days. 

R. E. Crompton, Esq., is not acting in the dark, as he 
was good enough to put some of these cables into ser- 
vice in the early part of this year, and has nothing but 
praise for them. © 

My object in troubling you with this letter is to show 
you that no imposition on the public was designed, or 
a precedent for a very different policy could readily 
have been found. 

J. B. Atherton. 


November 11th, 1890. 


Life of Glow Lamps on the Series System. 


In the discussion on Mr. Bernstein’s Paper on the 
“ Series System,” read in the Institution of Electrical 
Engineers in 1886, Mr. Mordey expressed the opinion 
that Jamps on a eircuit of constant current must of 
necessity be shorter lived than lamps on a parallel cir- 
cuit, the reason being that the resistance of lamps rises 
in course of time. If placed in parallel, they will then 
take less current, give less light, but have a considerable 
preservative power. ; 

This view appears very plausible, and it will there- 
fore be of interest to many readers to hear that a Bern- 
stein lamp, which was placed in a circuit of constant 
current of 10 amperes in Niagara-in-London, has been 
in use more than three years every night except Sun- 
days, and has already lasted more than 10,000 hours. 
During the present year it has been run 12 hours daily. 

The system on which this lamp has been run is known 
as the Wood’s system of are lighting, and is owned by 
the Fort Wayne Electric Company, of Indiana. 

Frank Lott, 
Electrical Engineer in charge, 
“ Niagara-in-London.” 


November 7th, 1890. 


[A. E. MUIRHEAD.—The telephone receiver you 
mention is apparently similar to that of Silvanus 
Thompson, the Stanhope, and others, and also to the 
one known as the “English Mechanic” receiver. If 
this is so, we believe it is no infringement of the Bell 
patent.—EpDs. ELEC. REV. | 
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OUR DEFENCES. 


THE subject of our defences is one which, possibly, it 
may be argued, does not strictly come within our pro- 
vince. It is not for a technical journal, professedly an 
electrical organ, to encroach upon what may be regarded 
as the domain of military or naval administration. Nor 
is it in any such spirit we approach the question, but 
rather as a representative of a factor—and an important 
factor—of that force which must form an element 
in the consideration of the subject. 

Regarded from that narrow and circumscribed stand- 
point which looks at everything which is said and done, 
as the outcome of some selfish and personal interest, it 
will possibly be said that the remarks we have to offer 
are prompted in the interest of that branch of manu- 
facture, and in the extension of that application of 
science which we represent. We will ask our readers, 
and our critics, to believe that we are capable of being 
animated, as we think we have not unfrequently shown, 
by other and more noble desires. The subject to which 
we desire to direct attention is doubtless one which may 
be more forcibly brought under the notice of the general 

public by our influential daily contemporaries, and we 
very heartily and very earnestly seek their co-opera- 
tion. 

It is now some year or more since we, in referring 
to the Naval manceuvres which had then come to 
their close for that year, called attention to the need of 
providing for the defence of many of our chief seats 
of mercantile naval commerce. The proceedings of 
the attacking force then illustrated how deplorably all 
our mercantile ports were open to attack, and we sug- 
gested that it would be well for the Government and 
the nation to take into consideration what would be 
the position of our commerce and our coast defences 
were we brought face to face with a real, instead of an 
artificial, enemy. We then suggested the desirability 
of establishing, at various points, depots of such 
material as might be stored, against the moment of its 
requirement. What steps have been taken towards 


this, or towards any other means of defence, we fear 
has been exceedingly small; so small, that ‘were 
England placed upon its defence to-morrow, her only 
chance would be that sheer bulldog tenacity—that de- 
termination never to be beaten which has characterised 
our forefathers in all our engagements, which would 
haye, if possible, to pull us through. How far this 
would be successful with the scientific advances made 
by other nations is an open and a somewhat doubtful 
question. British pluck and British determination will 
go a long way where the weapons are equal, but is our 
provision on an equality with our neighbours. What 
steps are we taking for the defence of our commercial 
ports? As we previously pointed out, supposing it 
should become necessary to lay down a series of marine 
mines for this purpose, what provision in men and 
material is being made towards it? Is it not a fact 
that, so far as the country is concerned, there exists but 
one recognised source, viz., the Royal Engineer corps, 
for furnishing the former ? | Is it possible they could 
meet such demands, and at the same time comply with 
the requirements of that duty for which they were 
primarily created ? Why, then, if civilian aid is to be 
called upon, are we not establishing it? We have no 
lack of volunteer enterprise for other branches of 
military or naval defence ; but here we are dealing 
with something novel—something which requires, and 
must have, the support and recognition of the Govern- 
ment; which must, in fact, be initiated by that 
authority. Are we so supine as to suppose there will 
be time to organise all this when we get notice of 
its need ? To be prepared is not to court war—rather 
the reverse. Neither England nor any other country 
can afford to stand idly by waiting till the time comes 
for action. All must be prepared, so that should that 
time, unhappily, ever come, action may be prompt and 
decisive, as we may rest assured it will be by others, if 
not by ourselves. 

Our attention has been more than ever forcibly 
directed to the subject by a paper read before the New 
York Electrical Society last month, and which we pub- 
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lished in full in our previous number. This paper was 
from Lieutenant Fiske, of the United States Navy, and 
is entitled “‘ The Civilian Electrician in Modern War.” 
Lieutenant Fiske’s name will probably be for ever 
associated with the tactics of American naval warfare 
and coast defence, for to him certainly will belong the 
inception and the credit of applying electrical science 
to those objects. The paper is one which might well 
be considered by our authorities and by the public at 
large interested in home defences. It is necessary we 
should be alive to the fact that electricity, as stated by 
Lieutenant Fiske, “has come into use as one of the 
great factors in warfare, both on sea and shore, not as 
an adjunct merely, as for lighting ships and forts, but 
as a vital element in the handling of weapons in actual 
battle, and in the construction of new instruments 
which accomplish things heretofore impossible.” The 
modern war ship, if to be used as a concentrated mass 
of energy, to overwhelm and crush her adversary, must 
be capable of being handled, as Mr. Fiske states, from 
one central point, by one individual, so placed that he 
can see and command all around him. The handling 
of such a vessel, the direction of her guns, the moment 
of their discharge—all this, together with a multitude 
of other minor matter, all come within the provision of 
electrical agency. The illumination, the healthfulness 
of the vessel, are aided by its means, and by its means 
she may surround herself by a cordon of explosives 
against which her opponent dare not dash herself. On 
board ship the fighting officer must be in the midst of 
the smoke of the battle, but on land this need not be 
so. Stationed apart from the smoke, the noise, and 
confusion of the attack he may, at a distance sufficient 
for his purpose, observing all that passes, guide the de- 
fence by the aid of that power which also enables the 
gunner to concentrate his battery, and to discharge it 
at the point, and at the moment when it shall deal its 
most efficient blow. 

Stil], multitudinous as are the applications of elec- 
tricity to forts and to ships, in torpedo or submarine 
mining, it will be found of no less importance ; and, 
as we have previously urged, no more ready, no 
more speedy means of preparing for defence exists 
than is to be here found. But how can it be 
used, how can: it be installed without men capable 
to handle such work. It is idle to look to the 
War Office resources as they !at present stand. Hither 
the War Department should establish a corps, suffi- 
ciently large to deal promptly with the entire coast 
defence, or the Government should institute local 
volunteer corps, officered and manned, subject of course 
to the responsible local military authority, by local resi- 
dents. Every facility should be afforded such corps 
for practice. Depdts of material should be established, 
and everything necesaary for actual defence, as far as 
possible, provided for. The Mersey, the Clyde, the 
Tyne, the Thames, and other important and strategical 
points would not be slow were it announced that 
the Government were prepared to deal with this 
subject in a broad and liberal manner, in respond- 
ing to such a call. In no other way do we see it 
possible to approach this most important question. 


We heartily commend Lieut. Fiske’s paper to the 
perusal of our naval and military authorities. From it 
they will learn to what extent others are preparing for 
the dire emergency of war—a war which, when it does 
come, will be one in which science, and especially elec- 
trical science, will play the most important part. 
When war comes, no matter what our preparation may 
be, it will still find plenty wanting. Let our prepara- 
tions be ever so great, let us feel that we are even pre- 
pared, and there will yet be far more to do than can be 
done at the time. How, then, if we are found as we 
are at present? We heartily trust that our contem- 
poraries may, as we suggest, take the question up and 
bring to bear upon it their influence, and that the result 
may be that movement we are so desirous of seeing— 
a movement on the part of the authorities to provide 
the necessary means for the defence of our coasts, and 
a responsive movement on the part of those who possess 


_ the ability and the time to volunteer their services for 


the work. 


WITH commendable zeal Mr. Alfred 
W. Stokes, public analyst to Padding- 
- ton, Bethnal Green, and St. Luke’s, has 
undertaken an_ investigation into the genuineness of 
the “ Electricities ”” remedies of Count Mattei. Mr. 
Stokes states, as the result of his investigations, that as 
regards the liquids “To delicate test-paper they were 
perfectly neutral. Vegetable extracts are usually either 
alkaline or acid; even if neutral when fresh, they 
speedily change. They had the following characters :— 
Colour, odour, taste, polarity, metals, and alkaloids, 
none ; specific gravity (distilled water = 1) 1:0006 elet- 
tricita bianca, 1:0002 elettricita verde, 1:0002 elettricita 
rossa ; solid matter in 100 parts, 0:01 elettricita bianca, 
0-01 elettricita verde, 0:01 elettricita rossa. The micro- 
scope showed an absence of any floating particles or 
sediments such as are usually present in vegetable 
extracts. There is but one substance which possesses 
all the above qualities, that is water. None of these 
fluids differ at all from water in any of their properties.” 
So far the analysis seems to have been conducted in a 
reasonable manner, but when we come to the electrical 
investigation we find as gross an ignorance of elemen- 
tary electrical laws displayed as can well be imagined. 
Mr. Stokes writes :—“ To find if they possessed any 
special electrical properties, they were placed singly in 
thin glass tubes; these tubes were suspended by silk 
filaments. Under such circumstances an electrical body 
would point one end to the north and the other end to 
the south. Not one of these came to rest in sucha 
position; neither were any of them attracted by a 
magnet, as an electrical body would be. Hence, they 
certainly are not electrical.” Comment is needless. 
Mr. Stokes should be at once secured by Mr. C. B. 
Harness. 


Count Mattei’s 
Remedies. 


“ NOTICE is given of the closing of 
the transfer books of Elmore’s Foreign 
and Colonial Patent Copper Depositing 
Company for the purpose of paying a dividend.” So 
say the newspapers. This dividend must, of course, be 
out of the floating of sub-companies. What too strong 
can be said of this whole business of floating company 


Something out of 
Nothin 
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after company without having once proved the intrinsic 
value of the Elmore process ? Only company promotion 
and dividends therefrom support the fiction, but none 
the less evil will be the day when all the facts con- 
nected with the process and its present handling are 
known, and they cease to tempt either the ignorant 
investor or him who hunts for premiums. : 


THE excuses, or reasons, given for 
the loss of H.M.S. Serpent, such as the 
effect on the compasses produced by 
the vicinity of large quantities of iron ore on land, the 
“humbugging ” of the compasses owing to the mag- 
netism of the hull being affected by the buffeting of 
the waves, and the ship’s course being thrown out by a 
strong current, savour of too much protest on the part 
of those in authority. Thousands of merchant steamers 
are continually passing Finisterre, and unless a mer- 
chant captain had some better excuse to give than 
either of the above for the loss of his ship, his certifi- 
cate would be in considerable jeopardy. 


The Loss of the 
Serpent. 


ON Wednesday afternoon, last week, 
another alarming occurrence took place 
in connection with electric lighting in 
Newcastle, at the corner of Pilgrim Street, New Bridge 
Street and Northumberland Street. A few days ago, 
it will be remembered, the cover of an electric light 
junction box in the pavement blew off in that neigh- 
bourhood. On Wednesday afternoon, a puff of smoke 
was observed to issue from the same box-cover. 
Nothing further happened to this box, but the covers 
of two other boxes in the locality almost immediately 
blew off. Fortunately, at the time of the occurrence, 
comparatively few persons were about, and no one was 
injured. The utmost alarm, however, was felt by the 
residents in the locality owing, as stated, to a similar 
accident having occurred so short a time ago. The 
opinion expressed by the workmen is that the explosion 
had been caused through an escape of gas. Writing to 
us on this topic Mr. Arthur KE. Gilbert makes the 
following comment :—“ Surely my system of ventila- 
tion, which you illustrated some months ago, would 
obviate these serious explosions. No ventilation appears 
to be provided for, or even considered essential, but 
for safety I think you will say it is essential.” 


Another Subway 
Explosion. 


IN a recent issue of Zhe Chemical 
News, Mr. P. L. Aslanoglon describes 
some rather empyrical experiments 
which he has conducted on the electrolysis of various 
substances. He passed the current from six Fuller’s 
mercury bichromate elements through various solutions 
and obtained the following results :—Water containing 
calcium, magnesium, barium, strontium,or zinc hydrogen 
carbonate yielded, when the current was passed, a deposit 
of the normal carbonate of the metal at the negative 
electrode, and at the same time both oxygen and 
hydrogen gases were evolved. There was the same 
evolution of gases when the current was passed through 
a solution of ferrous carbonate, but the carbonate re- 
mained unchanged : there was no deposit. A solution 
of silver chloride in aqueous sodium thiosulphate, 
yielded under similar treatment a deposit of metallic 
silver : hydrogen was evolved, but no oxygen. In this 
case an odour of sulphuretted hydrogen was observed. 
When lead sulphate dissolved in ammonium tartrate 


Some Experiments 
in Electrolysis. 


was subjected to the same treatment, a black substance 
was deposited at the negative pole : it gave off an am- 
moniacal odour. The positive pole and the liquid 
became yellow, and there was an evolution of oxygen 
and hydrogen gases. It is a pity Mr. Aslanoglon’s work 
has not been quantitative. We need hardly point out 
how much more valuable such researches are, and it is 
to be hoped that the experiments will be repeated with 
solutions of known strength, and that in each case the 
resulting substances will be carefully analysed. 


THE new journal has appeared, and 
we notice an error in the second sen- 
tence. “Fifteen years ago,” says the editor, “a paper 
exclusively devoted to electrical matters would have 
had no raison d@étre,” and yet the ELECTRICAL REVIEW 
has been steadily making its way since the year 1872. 
The candid admission, too, that it is not intended to 
supersede any of the existing papers is welcome news, 
and once again we wish our penny contemporary a 
flourishing future. 


Electricity. 


THE Elektricitdts-Zeitung, of Berlin, 
a bi-weekly journal of fifteen issues, is 
now announced to appear three times 
a week. The editor is Arthur Wilke, and the hope 
is expressed that in the near future the paper may 
appear every day on the breakfast table of those people 
interested in electro-technics, in common with their 
other daily periodicals. 


Electricity. 
Daily. 


ON Saturday last the Grosvenor Gal- 
lery Central Station, belonging to the 
London Electric Supply Corporation, 
was destroyed by fire. The place was left in charge of 
a linesman, who, while endeavouring to switch off a 
converter, failed to firmly fix the plug between the two 
terminals, which caused an arc to form. The details 
of the mishap, which in less than an hour’s time left 
the station completely gutted, are given in another 
column, but doubtless the fear of getting a shock from 
a current of 5,000 volts pressure, even if such a thing 
were impossible, was the cause of the man’s loss of 
nerve. The instruments and converters were destroyed, 
business for the present being entirely suspended, and, 
will it be credited, the loss is not covered by in- 
surance. Coming to the cause attributed in the foregoing 
remarks, there appears to have been some laxity in a 
method of management which leaves an inexperienced 
man in such a responsible position, for inexperience 
and responsibility are shown by the results. Grave 
censure is without doubt due somewhere, but one 
could not for a moment cast blame upon a man who is 
actually admitted to be new to the work. We are 
afraid customers who may have been entirely de- 
pendent on the supply of current for light may not 
take a too favourable view of the accident. It must 
not be thought, however, that we fail to appreciate the 
many difficulties and troublous times through which 
the company has passed, and this crowning disaster, 
coming as it has just when the Deptford Station 
seemed to promise to keep up the complete supply for 
the company’s system, is doubly disheartening, and we 
sincerely sympathise with Mr. Ferranti and his sup- 
porters, and express the hope that they may soon tide 


Fire at Grosvenor 
Gallery Statien. 


- over their ill-luck. 
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«GENERAL INSTRUCTIONS FOR OVERHEAD 
- LINE CONSTRUCTION FOR ELECTRIC 


') RAILWAYS. 


‘THE large amount of overhead railway work now in 
eourse of construction, and the large number of roads 


-which, will undoubtedly be constructed in the future, 


makes it desirable to have some clearly defined rules 
for the construction of overhead work, as well as that 
relating to the ground conductor. Our readers (New 
York Electrical Engineer) will therefore be interested 
in the admirable general instructions relating to this 
part of railway work, which have been issued by the 
Westinghouse Electric and Manufacturing Company, 
and which, if carried out faithfully, cannot fail to result 
‘in’a substantial and lasting conductor system, with the 
least possible annoyance to the public. 

Franchises, Permits, &éc.—The owners of the railway 
must secure all necessary franchises and permits from 
public authorities, or private individuals, for properly 
carrying on the work of construction, including per- 


‘mission to set poles in the most advantageous positions, 


‘and torun guys where necessary. They shall also do 
all necessary removal or trimming of trees, and shall 
be responsible for all necessary removal of: existing 
wires or poles or other impediments. 
Contractors.—The contractors shall comply strictly 
with the local laws governing their work, and are re- 
‘sponsible for all unlawful damage done by their 


‘employes in the progress of their work. They are re- 


quired to do all the carting and storing of material, to 


‘furnish all horses, waggons,,men and material for 


carrying on work: 

’ Completion of Work.—Each branch of the work 
must be pushed rapidly to completion as taken up, all 
re-sodding, paving, &c., promptly done, and all debris 
and material removed. All breakdowns, or deteriora- 
tions of the work, which shall occur before the final 
completion and acceptance of the whole, shall be re- 
paired and made good by the contractors at their own 
expense. 

Inspection and Acceptance of Work.—The Electric 
Company may appoint an inspector, who shall have 
authority to decide and direct how every branch of the 
work shall be done, and what material shall be used. 
He may at any time order such changes and removals 
as he may see fit, If the inspector orders any work 
done or materials used which are not properly included 
in, or covered by, the contract, he shall give a written 
order to the contractors, specifying, as nearly as possible, 
the amount of labour and material involved. The in- 
spector will give a written acceptance to the contractors 
when he considers their work properly completed. 


TRACK AND GROUND CONNECTIONS. 


On all roads where the size and material of the con- 
tinuous ground wire are not particularly specified, No. 
0 B. and 8. galvanised iron wire shall be used. All 
joints.in it shall be soldered. It shall be stretched taut, 
and secured to crogs-ties or stringers with galvanized 
Staples. It must be so deep in the ground that it can- 
not be reached by wheels, &c. It must be run close to 
one rail, and connected to each rail bond it passes by a 
wrapped soldered joint. Every 150 feet a branch of 
‘No. 0 B. and S8. wire shall be soldered to the continuous 
ground wire and to a rail bond on the other side of the 
track. Where there is a double track, there must be a 
cross wire every 150 feet, which is soldered to bonds 
on ground wire on all four lines of rail, and isthe only 
cross connection required. It must be of No.0 B. and 8. 
(See fig. 1.) 

Between the ends of all consecutive rails, of what- 
ever form, a rail bond, the Electric Company’s standard 
pattern, shall be used. This bond is shown in fig. 1. 
The holes in brass or copper block must be bored to fit 
rivet and wire, not punched. The end of wire must be 
put through block, and upset so that it cannot pull out, 
and the whole bond must be covered with half-and- 


half solder. The rivet must be Norway iron, #, inch 


flange or web of rail and be riveted. 


- wire. 


in diameter, and of just sufficient length to pass through 

The best place for rivet holes in different kinds of 
rails depends to a great extent on paving and other 
conditions. The rivet must always pass through the 
rail, and be upset into a counter-sinking at the end of 
hole. No part. of the bond must be exposed or placed 
in such a manner that it can be touched by wheels or 
that the movements of the rail will tend to break the 
The admissible positions for rail bond rivets in 
girder, T and tram rails are shown (fig. 2). No rail 
bond may be less than 10 inches in length, and the 
bonds must be slack when in place, but as short as the 
conditions will permit. Where short pieces or castings, 
such as switches, frogs, or curve castings, occur. in 


track, the pieces must be connected up in the same 


manner as consecutive rails, and each bond soldered to 


the continuous ground wire. 


In steam railway crossings, each piece of rail must 
be connected to the continuous ground wire. Where a 
draw bridge is crossed the rails on either side should 
be connected by a No. 0 B. and S. copper wire, weighted 
to the bottom of water, with such connection as is 
necessary for rails on draw. 

Cables r wire leading from rails to dynamos must 
be soldered to continuous ground wires and bonds on 
all lines of rails, and must be connected to the positive 
terminal of dynamos. When ground feeders are run, 
they must be insulated in the same way as line feeders, 
but must, if possible, not be run on the same line of 
poles, and in no case must they be run on the same in- 
sulated pole tops. 


POLES. 


Wooden Poles.—Must be 30 feet long, and, for use on 
straight lines must not be less than 7 or more than 
8 inches in diameter at top when finished, and they 
must not be less than 10 inches in diameter 5 feet from 
the butt. They must be of sound chestnut, cedar or 
Georgia pine, may be sawed or natural round, but in 
both cases must be dressed smooth and coned at top, 
cones having two coats of paint. 

Poles for Corners.—At curves, and for the ends of 
line, or which in any way bear part of the pull of 
the trolley or feed wires, must be not less than 
8 inches in diameter at top and not less than 12 inches 
at a point 5 feet from the butt. All poles must be 
straight and uniform and free from shakes, checks or 
large knots. . 

Iron or Steel Poles.—Of whatever form shall be of a 
strength and stiffness at least equal to the wooden poles 
specified. A pole made of three sections of extra heavy 
pipe, top section 3-inch pipe 5 feet long ; middle sec- 
tion 4-inch pipe 6 feet long, and bottom 5-inch pipe 
16 feet long (these lengths do not include the lap in 
joints), is sufficient for light work. All joints must be 
made perfectly rigid and as strong as the adjoining 
pipe, with proper provisions against telescoping. 

All iron poles must have a thoroughly insulated iron 
top, to which wires are secured. This should be 
mounted in a hard-wood plug in pole top, boiled in 
paraffin. The top must protect the plug entirely from 
water; it must have a deep petticoat extending at least 
1 inch below: pole top, and standing at least 1 inch 
clear of it on all sides. This top must be fitted with 
fixtures for securing span wires and insulators for feed 
wires, &¢. 

For Curves.—Angles of feed wire, and ends of line, 
&c., extra strong poles must be used. There is nothing 
in the work of building a line so essential to its dur- 
ability and good working as is the perfect rigidity of 
corner poles. The top section of curve poles should in 
no case be less than 5-inch extra heavy pipe, and, of 
course, special insulated tops must be provided for 
them. Corner poles must be fitted with strong eye- 
bolts below the wooden plug for fastening guys. 

Pole Setting.—A1ll poles on straight line work shall 
be set 6 feet in the ground. Large stones shall be 
tamped hard against butt of pole on side away from 
rails, Where practicable, pole should bear at surface of 
ground against curb stone, or have the space between it 
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and curb stone filled by another stone or stones. 
Where there is no curb stone, a timber not less than 
4 x 8 inches and 3 feet long shall be laid against the 
rail side of pole, 6 inches below the surface of the 
ground. A large stone, at least 2 feet long and 1 foot 


SST SS 
Fig. 1.—MeEtTHop or CONNECTING GROUND WIrk, SINGLE AND 
DOUBLE TRACK. 


Fig. 3.—METHOD OF PLANTING Woop PoLE AND IRON POLE. 


diameter, and filled with concrete, which should be 
given ample time to set before any strain is put on it. 
Poles of wood or iron for straight line work should 
have about 3 per cent. of rake away from street. (Fig. 


3.) Wherever possible, the line of the tops of poles 


eceee- S50 -- 


Fic. 4.—Guy STUB aND OUTRIGGER. 


Fic. 5.—METHOD OF CONSTRUCTING OVERHEAD CURVE. 


wide, should be used in place of timber when prac- 
ticable. AJl poles shall be tamped solidly. (Fig. 3.) 
In setting iron poles, good cement concrete must be 
used. The quality of the concrete should in all cases 
be good at the top and bottom of holes, and large stones 
may be used at these points to advantage. The hole in 
which an iron pole is set should be at least 20 inches in 


should be at a uniform height from rails, and the 
ground around poles should be graded to give the pole 
the proper depth of setting. 

Poles which support part of the strain of curves or 
bends of trolley or feed wires must, in all cases where 
it is possible, be thoroughly head guyed. When this 
can be properly done, no extra precautions need be 
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taken in setting, and poles should be set nearly vertical. 
The same applies to poles which support ends of lines. 
Guy stubs must be anchored 5 feet in ground, and 
their tops must be 6 feet above ground ; the stubs must 
be at least 8 inches in diameter, and must rake well 
towards pole top or point directly towards it. Guys 
must make no metallic contact with insulated pole tops 
or with any other wires which lead from the pole. 
Guys must be made of twisted (doubled), No. 6 gal- 
vanised wire or something equally strong and durable. 
(Fig. 4.) When guys cannot be used on the poles 
above-mentioned, they must be set 7 feet deep ina hole 
30 inches in diameter, and built in solid with stone and 
concrete. Poles shall not be more than 125 feet apart, 
except where a greater distance is unavoidable. 

In all cases where the character of the soil or the 
nature of the strains make the ordinary method of 
setting poles inadequate, precautions must be taken to 
make poles sufficiently firm, and whenever poles yield 
under the strain put upon them, the Electric Com- 
pany’s inspector may have them reset at the contractor’s 
expense. This may also be done when poles are dis- 
placed by undue strains imposed by contractors in 
building line, &c. 

When the poles are not set by contractors who pe 
up the wires, the latter must assume responsibility for 
the rigidity of curve and terminal poles, and their 
work can in no case be made acceptable unless these 
poles are thoroughly strong and firm or properly 
guyed. 

FIXTURES. 


All insulator pins and pin brackets shall be of the 
best oak or locust. Pin brackets shall be secured to 
pole with one 95-inch and one 7-inch lag screw. 

Cross Arms.—Shall be of the best pine, 3? x 41 
inches, painted with two coats of Indian red. They 
must be secured in perfectly fitted gains with two 
7-inch lag screws. Insulators must be extra heavy, 
such as are made for the largest sizes of wire. Where 
sharp turns are made with heavy wires, two or four 
cross arms must be used, and, where necessary, iron 
pins and large paraffined wooden insulators may be 
used. 


WIRE CONSTRUCTION. 


Span Wires.—Are to be of stranded wire, ,°,th inch 
in diameter, made of seven wires without a core. They 
must be secured to eye-bolts, which pass through pole, 
and have a nut on the opposite side. These bolts to be 
of 5-inch galvanized iron. With iron pole a suitable 
eye must be provided for span wire. The height of 
eye-bolts from the rail must be uniform on streets of 
equal width, and must be such as to hold the trolley 
wire at a height of 19 feet from the ground. A span 
wire must be allowed to sag abou 3 per cent. of its 
length. When first put up, span wires must be left with 
one temporary connection, and must be carefully pulled 
up to uniform angle after trolley wire is run. They 
must in no case be connected so that slack cannot be 
readily taken in. 

Span wires proper are only to be used where the line 
is perfectly straight. Where there is any lateral strain 
on trolley wire, double pull-off brackets must be used, 
with wires of the same material as span wires, leading 
to opposite sides of street. 

Trolley Wire.—Must be put up in as long lengths as 
can conveniently be handled. The ends must be secured 
to along Y made of double ,°, stranded wire, and led 
from securely guyed poles. It must be connected to 
this / by an insulator of suitable strength. Trolley 
wire must be drawn to a moderate tension only, allow- 
ing about 18 inches of sag in 125 feet. In hot weather 
it should. be drawn slightly tighter. It must be run off 
large reels, on which it is carefully wound; it must 
not be bent, kinked, or scratched. The practice of 
temporarily securing long lengths of trolley wire, and 
allowing by guess work for each curve is not approved, 
as it is sure to cause inequalities of tension in line cr 
improper position of curves. Curves should either be 
completed as they are reached by the trolley wire, or 
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‘should be built successively after the wire is up, an 


ample amount of slack being provided and carried 
ahead as the curves are completed, the line being per- 
manently drawn to the proper tension, and bridled as 
each is reached. 

The hanging line insulators which support the trolley 
wire shall be clamped on (not soldered) after the line 
is accurately in place, and all curves completed. 

Joints in trolley wire shall be made in suitable brass 
tubes, with tapered sides ; they must be soldered by 
pouring, must be wiped smooth, and must bear a strain 
equal to the strength of the wire itself. Joints shall 
not occur in or near curves. 

Construction of Curves.—The positions of poles near 
curves should be carefully selected, and the poles must 
be permanently guyed, or otherwise properly strength- 
ened, before work of running trolley wire begins. 
At the beginning and end of each curve the line must 
be bridled to the corner pole, and one on the opposite 
side of the street. The fixtures for these bridles serve 
as the first and last pull-off brackets. They must be 
carefully swetted to the wire. Not more than five pull- 
off brackets should be used between- these bridle 
fixtures on a 90 per cent. curve, except where the curve 
is very long. 

Pull-off Brackets—The pull-off brackets shall be at 
equal intervals and soldered to the wire. They must be 


. 80 placed that the trolley is exactly in line with the 


wire as it passes them. To accomplish this, the bracket 
must be more or less inside of line vertically over the 
centre of the track, the height of the wire, and the 
radius of the curve determining the position. 

Pall-off wires shall be of the same material specified 
for span wires. They may be secured either directly 
to eye-bolt on pole or to a stout galvanized iron ring at 
a suitable distancefrom pole. On double curves, &c., in- 
sulators shall be used only on wires which run to poles. 
Where short wires are used io connect pull-off brackets 
(for instance, those which lead to the brackets on the 
inner curve) no insulators shall be used. 

The weight of curves must be supported by double 
pull-off brackets, with wires leading to opposite side of 
street. Fig. 5 shows a sample curve. On all curve con- 
struction the greatest neatness and strength will be in- 
sisted on ; the minimum possible number of wires and 
insulators must be used ; the angling of wires must be 


advantageous ; every wire must be made to serve as 
many purposes as possible. 
Switches, crossings, circuit breakers, lightning 


arresters, &c., &c., shall be used when and in the 
manner specially directed. 

All Material and Fixtures.—¥or line work shall be of 
the form supplied or specified by the Electric Com- 
pany. All joints and connections in insulated wires 
shall be covered with three layers of the best weather- 
proof tape. All ungalvanized iron work and wooden 
insulators shall be thoroughly and neatly painted with 
P. and B. paint. Joints in feed wire must be of a neat, 
strong and approved form, thoroughly soldered. No 
telegraph joints will be allowed in wires larger than 
No.0 B. & 8. 

Feed Wires.—These must be put up to gauge specified, 
and must be 97 per cent. of the conductivity of pure 
copper. They must be put up without kinks or injury 
to the insulation, and in lengths of not less than 500 
feet. Feed wires must be led into the power station 
through suitable rubber or porcelain insulators. Every 
connection to the trolley wire must be made through 
one of the span wires, which must be fitted with an 
insulator at each end, and connected to the feed wire 
by an insulated jumper of No. 6 B. and S. wire, 
soldered to both. Connection to the trolley wire must 
be made by an insulated hanger, similar in appearance 
to the regular insulators. These span feed wires must 
be of the same material as regular span wires, but 
covered with the best weather-proof insulation. Where 
feed wires have to be led under water, the best armoured 
cables must be used, and suitable terminal fixtures. 

Guard Wires.——Wherever there is great danger of 
crosses with telephone, telegraph or other wires, through 
their falling on the trolley wire, guard wires must be 
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used. They must be of No. 8 B.and S. galvanized iron 
wire, and must be hung to span wire of the same 
material as the ordinary span wires. Guard wire must 
be 18 inches or more above the irolley wire. They 
must be insulated from the span wires, and the span 
Porcelain 
insulators may be used, but must have no sharp edges. 

On single track work, guard wires must be 4 feet 
apart, with the trolley wire midway between them. 
On double track work, three wires will be used, one 
2 feet outside of each trolley wire and one in the centre. 
Guard wires should not be used except where the need 
for them is very positive, and where their construction 
can be made simple and effective. A complication of 
guard wires will always be a source of trouble. 

Outriggers.—W hen the trolley wire’ is hung to out- 
riggers instead of span wires, the insulators must be so 
constructed that they will bear the lateral strain from 
the wire where the line is not straight. The outrigger 
arm must be insulated from the pole when the latter is 
of iron. (See fig. 4.) 


THE ALTERNATING CURRENT TRANSFOR- 
MER SYSTEM IN SOUTH AMERICA. 


[FROM A CORRESPONDENT. | 


UNDER this title I have some months ago sent you a 
report on the extension of the above systems in the 
towns of La Plata and in Brazil. To this report I am 
now in a position to add some further particulars. 

The Companhia Luz Electrica, in San Paulo, which, 
as I informed you, has undertaken the lighting of San 
Paula and Casa Branca, and has there erected central 
stations on the alternating current transformer system, 
has, in the meantime, extended its sphere of activity 
and its capital. It has undertaken the supply of water, 
enlarged its capital to five million francs, and has been 
re-constitnted under the title “ Companhia Aqua e Luz 
do Estato de San Paulo.” 

Above all, the new company has nndertaken the ex- 
tension of the central station at San Parlo, and is 
erecting an alternating current machine of the type A, 
(for 50,000 watts), with the requisite motor. 

The company has further concluded an agreement 
with the municipality of Ouritzba (the capital of the 
province Parana), and is bound to get the public light- 
ing there in action by June, 1891, at latest. 

At the distance of about 4 kilometres from the town 
there is water power, which has been taken into con- 
sideration as supplying the needful force for the in- 
stallation to be erected. But at present, owing to 
torrents of rain, the annual flow of water in the river 
cannot be ascertained, nor the amount of water-power 
which will be gvailable. Hence, in the first place, two 
alternating current machines of the type A;, for 30,000 
watts each, are being erected with two Steinmiiller tube 
boilers and two steam engines by Tangyes, Limited, so 
that the electrical works will be driven by steam power 
during the first period. The central station will be 
erected close to the railway terminus, so that a supply 
of fuel may be obtained cheaply. 

If on further investigation it is found that the project 
of using water-power can be carried out, a definite con- 
clusion will be come to as to whether the works will 
be conducted further with steam-power, or remodelled 
to suit hydraulic power. After the decision of this 
question, the extension of the works will be taken in 
hand, so that the demand for private electric lighting 
in Ouritzba can be duly met. 

The computation of the price of the electric light 
will be carried out according to agreement with the 
Municipality, after working for a year on the scale of 
4,000 candles. The calculation for private lighting will 
ee gave after the works have been definitely com- 
pleted. 


THE ELECTRIC LIGHTING OF BRUSSELS: 


THE question of the electric light remains open at 
Brussels, says the Independence. The technical depart- 
ments of the communal administration are studying the 
different propositions made to the city authorities, and the 
College and Council will shortly be called upon to give 
their opinion upon the various tenders. This decision 
will be grave and difficult. Among the specialists 
themselves the different systems are keenly discussed, 
the advantages of each being contested ; and it must 
be recognised that the problem, of which it is easy to 
claim an immediate solution at a meeting, is singularly 
complicated. As to Brussels, the situation is rendered 
still more difficult by the private stations erected at 
different points, and each of them monopolising the 
lighting of an area naturally chosen under the most 
favourable conditions. 

In a new study on this subject, M. Ch. Haubtmann 
declares himself in favour of a single station outside 
the agglomeration. He is certain that electricity, in 
addition to its qualities of hygiene and safety, is before 
everything the lighting de luxe par excellence, and if 
to-day its upward rise is somewhat hindered on account 
of its relatively high price, the day on which it adds 
cheapness to its numerous other advantages over gas 
it will take possession, as gas formerly did, of the most 
modest dwellings. This cheapness, it may be said, is 
in the hands alone of the engineer electricians charged 
with establishing central stations of electricity, and it 
is by having acquired that idea, that several large in- 
stallations have been made abroad under economical 
conditions which are truly remarkable. Toinduce ma- 
chinery to output to its maximum extent appears to be 
the domain of the engineers ; but what the electrician 
must specially seek is to establish a system capable of 
successfully rivalling that which is already installed. 
We believe that, for the time at least, we must not 
reckon on obtaining a better yield from the dynamos 
than that which we have to-day, but we should exclu- 
sively limit ourselves to keeping down to their lowest 
extent the expenses of installing and the working of the 
stations, as well as the loss arising from the energy 
absorbed by the conductors, &c. 

This programme, on account of the tolerance which 
municipal authorities grant to the companies tendering 
for the lighting, is occasionally easy to carry out. Thus, 
in America, besides the facilities which are given to 
these companies of erecting their stations in the centre 
itself of the sector which they are to supply, that is to 
say, most often in the centre of the town, no difficulty 
is raised as to their establishment of aerial conductors. 
It can easily be imagined that, under these conditions, 
if coal be cheap enough, the electric light can advan- 
tageously compete with gas. But if, on the contrary, 
as in England, and in London particularly, central 
stations in the interior of the city are not tolerated, nor 
aerial cables, the problem becomes singularly compli- 
cated, and presents great difficulties. 

As to Paris, at first, electrical stations were allowed 
to be established in the centres of the quarters, but a 
report of M. Lépine, secretary to the Prefecture of 
Police, recommends their transfer beyond the walls of 
the enciente. An important city seeks to get rid of the 
vibration caused by the steam engine at night, which 
incommodes the neighbourhood of the central stations ; 
without reckoning this, despite all the smoke con- 
sumers with which the furnaces are provided, they 
allow sufficient carbon oxide to escape to reveal to 
the least inexperienced person the presence of a central 
electricity station. In short, the problem of electric 
lighting in large cities may be thus formulated under 
most general conditions :—to have a station outside the 
city, and underground cables conducting the electricity 
to the sector, at a net price capable of competing with 
gas. This is not impossible now, for the establishment 
of the station in a place isolated from buildings, in 
proximity to the means of transport, will procure areal 
saving in working, and may be, in building over that 
installed in the centre of the city itself. In this case, 
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the type of boiler which appeared the most economical 
could be employed without having to take police 
ordinances into consideration ; the furnaces could be 
placed in such a manner as to suppress troubles regard- 
ing fuel ; and, in most cases, there would be cheap 
water, &c. Regarding steam engines, being no longer 
bound by the position, the types giving the best results 
could be adopted, and several reserve engines could 
also be kept. In a word, a number of advantages would 
be enjoyed which it is impossible to get in the centre 
of towns and cities ; among others, water and fuel at 
lower net prices, and apparatus giving a maximum of 
yield. 

An outside station will doubtless cost, in establish- 
ment expenses, as much as an urban station, because, 
in the first place, a larger one will be built, and more 
apparatus will be placed therein, than if it were in 
the city. On both sides there will be the same building 
expenses, but there will be more economical produc- 
tion in the case of the station outside the section. There 
is then a first advantage resulting from conditions im- 
posed by cities ; let ussay at once that it is compensated 
by an inconvenience much more important, more espe- 
cially as regards the value of the system of the com- 
pany’s working. We refer to the loss arising from the 
transport of energy, which is obliged to be carried 
on account of the distance of the place of production 
from the place of consumption, and the expenses of the 
first establishment of the conductors. The labours of 
Cabanellas, and some experiments of M. Marcel Deprez, 
have taught us how to get rid of the major part of this 
inconvenience by employing high tensions, so that, all 
allowance being made, an electrical station situated far 
from the city will be found in an excellent position to 
compete with gas and the existing urban stations, 
while admitting that these latter are still tolerated. 

We have already had an opportunity of pointing out, 
when the lectures were given at the beginning of the 
year before the Belgian Engineers’ and Industrials’ 
Society, the great difference existing between con- 
tinuous currents and alternating currents as regards 
safety. There remain to be examined to what exi- 
gencies should a central station be able to respond 
before furnishing light and energy. For that, it is suffi- 
cient to pass in review what the subscribers to an elec- 
tricity company have a right to expect from it :—1l. To 
be able at any hour of the day or night to light the re- 
quired number of lamps, or take the energy which is 
necessary. 2. To enjoy a light at least as regular as 
gas; that is to say, without variation in luminous in- 
tensity. 3. Not to be at the mercy of a bad installa. 
tion and canalisation, in understanding by that never 
being deprived of light, on account of accidents to 
apparatus, earth contacts, &c. 4. To have no chance of 
accidents or electric shocks,:' dangers from fire, &c. 
5. To realise as much as possible a saving on the former 
system of lighting. These five subscribers’ conditions 
are reduced to two for the concessionary company :— 
1. To possess a central works producing economically 
and a system of distribution absorbing scarcely any- 
thing. 2. To have a reserve system capable of meet- 
ing all eventualities, consisting either of accumulators 
or spare dynamogs, according to circumstances. 

For a central station, this security consists simply in 
furnishing, at any moment of the day, the quantity of 
energy required by the section which it supplies. From 
this point of view, a station should be able to pass 
easily from a maximum output to rest and vice versa, 
and that very rapidly, instantaneously even, if that be 
possible. For this there are two solutions : To employ 
batteries of accumulators ensuring the service without 
the aid of the dynamos for a certain time, or to have 
dynamos constantly ready to work. In adopting the 
system with secondary batteries, if the installation is 
large and situated at a distance from the section, the 
employment of high potentials becomes necessary ; 
then, in place of having accumulators in the central 
works themselves, they can be spread over different 
parts of the line, so as not to be obliged to adopt too 
large batteries in tension. These accumulators will 
bring about the disappearance of one of the greatest 


inconveniences of lighting workings which operate 
during a short period of the day only, thus giving a 
bad utilisation of the dynamo. 

We will not here enter into the technical details of 
the installation. We will only mention in conclusion 
a point which is much contested—the question of the 
strength of the units of production, on which many 
engineers seem divided. Should the producing stock be 
divided as much as possible ? .Or, on the contrary, should 
we lay ourselves open to make large dynamos? Each 
of the two schemes having its good features, we think 
it wise to adopt a medium course. The small units 
have the advantage, in case of injury, of rendering use- 
less only a small portion of the total producing power, 
but they require more room, necessitate greater watch- 
fulness, and cost-more for working expenses than larger 
ones. The larger units, if they remain for a short time 
out of working, cause a loss, by the interest of the 
capital which they represent, of the profit which is 
realised on them by overlooking, yield, &c.; but we 
believe we are able to say that in dynamos, which are 
but little susceptible to derangement, powers may be 
attained which prudence would blame if steam engines 
were in question. It remains to be known whether 
these dynamos will always work at full load, for it is 
evident that an apparatus producing below its nominal 
power works under very bad conditions of yield. 

The system of working must, then, be established 
under such conditions that the dynamos may always 
work with their maximum of, production. For this it 
suffices to divide the apparatus supplying the total 
energy into two groups—a group of small units, having 
a total power, spread over five or six apparatus, equal to 
the nominal power of one of the dynamos of the other 
group, composed wholly of large units. It will be im- 
mediately seen that with this system of working a 
large dynamo only works as-much as is necessary to 
produce a similar result to that for which it has been 
established, and that in proportion as the work de- 
manded increases, one or several of the small dynamos 
are introduced up to their total energy, a value for 
which they are withdrawn by again introducing a large 
unit. This process gives a maximum of yield from the 
apparatus, and necessitates hut few supplementary 
establishment expenses. _ 


OF THE MICROPHONE. 


THE EVOLUTION 


By A. ‘M. TANNER. 


THE object of the present paper is to demonstrate that 
the microphone did not spring into existence Minerva 
like, but was the production of a slow growth con- 
tinuing through several decades ; it has several proto- 
types as will be shown further on. In former articles, 
which appeared in the ELECTRICAL REVIEW, I drew 
attention to the fact that certain types of Trevelyan 
instruments, possessing carbon rockers and bearers, 
will, under certain conditions, serve as microphones, 
the most essential condition of course being that the 
rocking electrode should be made sufficiently light to 
be affected by ordinary sound waves. ‘The instruments 
reviewed in the present article do not require a change 
of form or diminution of weight, but will at once serve 
as microphones or telephones, having variable contact 
current tension regulators. In the outset, in order to 
remove any doubt that may exist as to who first dis- 
covered the principle of varying the resistance in a 
galvanic circuit by electrodes .of metal or other material 
resting in loose contact, one npon the other, and serving 
to change the tension of the current flowing across said 
electrodes, not by a mechanically applied pressure, but 
automatically by a mere change of position or difference 
of contact between the electrodes, it is necessary to 
refer to the Comptes Rendus of the French Academy of 
Sciences for 1878, page 131, where Count Du Moncel 
states that it was not until the year 1856 that he dis- 
covered the change of electrical resistance produced by 
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imperfect contact electrodes. This, of course, deter- 
mines the date of Du Moncel’s discovery, and in view 
of what follows, it is necessary to award the credit of 
prior discovery to Prof. Albert Mousson (just deceased 
at the age of 86 years), of Zurich. In the Nowveaux 
Memoires de la Société Helvetique des Sciences Naturelles 
for 1855, Vol. XIV., appears a lengthy paper of Prof. 
Mousson on the changes of the galvanic resistance of 
metals. Among other experiments, mention is made 
of the variable resistance between springs rubbing upon 
discs, just as in the electro-magnetic circuit breakers 
of Du Moncel, when he discovered that a light or strong 
contact between the contact spring and collector disc 
will produce a variable resistance. 

In fig. 8 of the plate accompanying Mousson’s 
article, he illustrates an experiment with two crossed 
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wires, and he adds that in a loose contact without 
pressure, a8 when two solid wires are placed one upon 
the other, the resistance is variable because of the 
changes of position, or changes of temperature at the 
contact points. The change of position of the loose 
contact electrodes is produced by the action of the 
current itself. 

In the Compte-Rendu of the 45th session of the 
Société Suisse des Sciences Naturelles-Lausanne, 1861, 
is a communication from Prof. Mousson “ on the move- 
ments that present themselves in a galvanic circuit at 
the points where the conductors touch each other very 
lightly.” Mousson here describes the experiments of 
De la Rive in 1845, Rollman and Page in 1850, and 
Goreand Forbes in 1858, and says that they operated 
with rolling and rocking bodies.* Mousson in describ- 
ing his own experiments, says that fora “rocker” he 
selectsa bar analogous to that employed in the Trevelyan 
experiment only very much lighter, and resting upon 
two knife edges brought close together, set in motion, 
while the current traverses the point of contact 
a sound is produced which results from the rock- 
ing of the bar on the two knife edges (bearers) and 
which continues as long as the current passes. Mousson 
adds that the movement of the “rocker” does not com- 
mence by itself, but must be started by an external 
cause, although sometimes an imperceptible trembling 
of a table serves to set it in motion. In order to better 
study the conditions of the movements produced by 
parts of a galvanic circuit in loose contact, Mousson 
employed an instrument by means of which the pres- 
sure of the contact Gould be varied. The “restoring force 
which in the rocking bar is its weight” is here replaced 
by the “torsional elasticity of a metal wire secured at 
its lower end and stretched by means of a screw at 
its upper end. A small plate fixed at the middle of 
the length of the wire carries two platinum knife edges, 
which run parallel to the wire, and are brought close 


_ together and bear upon a clock bell (small gong). The 
_ current passes to the gong through the wire and con- 


_ tact points, and the tension of the spring and the pres- 
_ Sure are easily regulated in order to produce continuous 
_ vibrations, which acquire considerable force if they are 
_in accordance with one of the sounds of the gong.” 


Mousson here describes the results which follow when 
the pressure between the contact points is varied. He 
says that when the pressure is at zero the mechanical 


, and galvanic contact is interrupted, no current passes, 
,and the needle of the galvanometer does not move. 


When a slight pressure is applied a mechanical con- 


v eRe experiments and others were described in my previous 
articles. 
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tact takes place, but the galvanometer needle still 
remains at rest, because the galvanic contact is not yet 
established. This curious fact can no doubt be attri- 
buted to the presence of a layer of condensed air, which 
exists on the surface of all solid bodies, and which by 
resisting a slight pressure prevents metallic contact. 
When a greater pressure is applied it causes a mechani- 
cal and galvanic contact, but it is always inconstant. 
The needle oscillates constantly with greater or less 
force and is never ina state of repose. At the same 
time a slight hissing is heard like the long-continued 
sound of the consonant 8. The current passes, but it 
constantly modifies the contact and the resistance pre- 
sented by thesame. Mousson attributes the change of 
resistance to calorific effects at the contact points, and 
says that the “ variations of contact are produced with- 
out interruption of the current. 

An illustration of Prof. Mousson’s instrument as 
above desbribed, is found in his work “ Die Physik auf 
Grundlaye der Erfahrung,” Zurich, 1874, vol. 3, page 
412, fig. 942. The article relating to “ movements pro- 
duced by parts in light contact,” describes the instru- 
ment as follows, viz., “The torsional elasticity of a 
strong wire, A, as shown in fig. 942, serves to hold 
contacts together. The wire is provided at the middle 
with an arm, B, clamped to the wire, and provided with 
two knife edges of platinum, which latter are held 
against a harmonic bell, 0, conforming to the vibrations 
of the wire. When the current enters the bell at a, and 
passes out through the bell shank, light vibrations are 
caused by the agitation of the lever, which are re- 
inforced by the bell, and are heard as a clear tone of 
considerable loudness, 


I think it is almost needless to add that Prof. Mous- 
son’s instrument, as above described and illustrated, 
becomes a veritable microphone when “spoken to,” 
and will transmit speech when used in connection 
with a telephone receiver. To show how care- 
fully he studied the phenomena that are supposed 
to take place at variable contact electrodes, it is only 
necessary to say that Mr. Berliner, and others, have 
attributed the action of the microphone to the action of 
a “layer of condensed gas between the electrodes.” 
Mousson, it will be seen, makes mention of this pheno- 
menon. Then, again, transmitting-telephones have 
been constructed where the electrodes are held in 
contact by a torsion spring, very much as in the 
Mousson instrument, 

I now call attention to other references which dis- 
close instruments that have a close bearing upon certain 
special types of microphones. It is undoubtedly well- 
known to those conversant with the history of the 
microphone, as disclosed by text-books, that the micro- 
phone of Boudet de Paris has a series of carbon balls 
placed in a glass tube, and which operate by impact, as 
‘in the billiard ball experiment.” 

The French journal Cosmos, for 1858, vol. xiii., p. 148, 
has an article by Van Breda and Lorgeman intended to 
prove Ampére’s law of repulsion. They state that “in 
carrying out their experiment they employed 12 iron 
balls, of some 8 to 9 millimetres in diameter, suspended 
as the billiard balls in the experiment on the impact of 
bodies, the centres of the ball being in line with each 
other. The two end balls have points which dip into 
mercury cups that are in communication with the poles 
of a battery of 12 Grove elements. When the current is 
made to traverse the balls the two end balls are repelled 
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from the others about one millimetre, and sparks are 
observed between each pair of balls.” 

Wiedemann, in his work “Die Lehre der Electri- 
citat,” in referring to this last described experiment, 
which may be illustrated by the accompanying sketch, 


says that the passage of the current through the balls is 
attended by variations in its flow, according to the 
degree of contact of the balls and the calorific effects 
between the same. Wiedemann also states that the 
formation of sparks and the voltaic arc, together with 
the expansion of the electrodes by the calorific action 
of the current, can give rise to a vibratory movement 
of the electrodes between which such actions take 
place. If two carbon points are fastened to two elastic 
wires which by their pressure hold the electrodes 
together horizontally, then when the electric circuit is 
closed, a “clattering” noise likea series of small ex- 
plosions is heard, and the passage of sparks and the 
formation of the electric arc between the electrodes is 
heard. The vibrations produced in this manner are 
imparted to the wires, and can be viewed, and felt by 
the fingers. 


Mr. Berliner and others, in order to disprove the 
theory that the microphonic action is produced by a 
film of rarefied or heated air between the electrodes, 
placed the latter in a vacuum chamber. It is not 
necessary for me to describe the result of these experi- 
ments ; but in this connection I call attention to the 
experiments of Reitlinger, described in the Sitewngs- 
berichte der Kaiserlichen Akademie der Wissenschaften, 
Vienna, A.D. 1862, page 453. The article is entitled 
“Tones and some Phenomena of Motion Produced in 
the Closed Circuit of a Galvanic Current.” After review- 
ing the experiments of Paalzow, Forbes, Gore, and 
others,” and stating that the electrode of an electrical 
Trevelyan instrument will rock under water, he de- 
scribes certain experiments performed in a vacuum 
chamber with a sheet iron semi-cylindrical rocker rest- 
ing upon knife-edge bearers. The experiment can be 
illustrated by the following sketch. 

In this experiment it was not necessary to start the 


* Reviewed in my former articles.—A. M. 'T’. 


rocking motion by an impulse, the electric current 
passing across the contact points, produced the rocking 
motion. Reitlinger, like others before him, attributed 


' the rocking motion to electro-dynamic repulsion, and 
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C, cross-section, sheet iron rocker. + 


to disprove the “ heated air” theory, he performed the 
operation in a vacuum. The close analogy to micro- 
phone contacts in a vacuum is apparent. 

In Poggendorff’s Annalen der Chemie and Physik, . 
vol. 124, A.D. 1865, Buff describes his experiments on 
the production of sound by electricity. After referring 
to prior experiments of Poggendorff, who placed a sheet 
metal tube, slit lengthwise, around an electro-mag- 
net, and produced tones in the metal cylinder when the 
edges of the slit were in incomplete contact, and an 
interrupted current was passed through the electro- 
magnet. Buff describes his own experiments, 
which I have illustrated by the sketches below. 


Fre. 1. 


N, needle ; B, brass plate ; C, C, copper wire; S, sheet metal tube slit lengthwise. 


In sketch fig. 1. the slit sheet metal cylinder of 
Poggendorf is used as a transmitter, in which currents 
are induced by an interior electro-magnet, through 
which intermittent currents are passed. The receiving 
instrument is a brass plate, upon which rests a needle 
electrode that will set the plate in vibration. It is 
stated that the cause of this vibration is due to “ the 
incomplete contact and consequent increase of resistance 
at the contact points between the needle and the plate.” 
It is also stated that “ when the point of incomplete con- 
tact is made of a piece of fine platinum wire, or fine 
sewing needle, whose slightly oxidised point rests upon 
the plate, then with a current of suitable strength, the 
point is heated to incandescence, and then when the 
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current is not too rapidly interrupted a perceptible 
variation of the incandescence phenomena at the con- 
tact points is observed. It is apparent that similar 
variations, although not visible to the eye, are present 
when the contact points are not heated so much. If 
this theory is accepted then the sound produced is due 
to heat effects at the contact points.” Referring to 
Buff sketch fig. 2, the description which warrants the 


M, metal plate ; 'S, sounding box. 


Fia. 2. 


same states that a metal plate rests upon a sounding 
box, and that two needle electrodes bear loosely upon 
said plate and are connected with the secondary circuit 
of an induction coil. The primary circuit of this coil 
contains a circuit breaker which may be either a rotary 
“ make and break,” or a mercury cup in which a wire 
is immersed that is drawn out to break the circuit. In 
this connection and as having a very pertinent 
bearing upon the question, as to whether the 
arrangement with a mercury circuit breaker will 
not produce a practically continuous induced cur- 
rent, I cite the ‘Archives de 1’Electricite,” vol. 
5, A.D. 1845, p. 222, in which De La Rive in his 
article on the production of musical sounds by inter- 
mittent currents, says: “A mercury rheotome pro- 
duces more sustained sounds and slighter shocks, 
since by the same the interruption of the current is 
more gradual and not sudden as with a toothed wheel, 
this being due to the fact that the slight amount of 
mercury which always adheres to and goes out with 
the needle when the latter is drawn out of the mer- 
cury.” In this connection I also cite “Etude sur la 
Téléphonie,” by Dr. Rothen, Berne, 188<, page 93, 
where Prof. Hughes is quoted as saying that in the 
reversibility of the microphone (as receiver) the vibra- 
tion of the diaphragm is in consequence of the varia- 
tions of the temperature at the point of contact, and 
that the expansion and recession of the material (con- 
tact) produces blows against the diaphragm, and hence 
causes the same to vibrate. Those who are familiar 
with the French microphone of Pollard and Garnier, 
will readily perceive that the “ microphone receiver ” 
of Buff closely resembles the same, since both have 
sliding rod shaped electrodes resting loosely upon a 
diaphragm. Before closing my review of references 
which, in my opinion, deprive the instrwmentalities 
used in the modern microphone almost, if not entirely, 
of all novelty, I wish to call attention to a newly pub- 
lished fact that I have discovered concerning the Reis 
telephone. Inthe Annales Telegraphiques, Vol. VII., 
A.D. 1864, page 592, it is stated that “the telephone of 
Reis would be an admirable instrument if it realised 
in a perfect manner the hopes of the theory. Without 
prejudging the future, itis well to recognise that it is not 
yet perfect. When the gamut is produced at the trans- 
mitter it takes a well trained ear in order to recognise 
the sounds in the midst of the vibrations (tremblements) 
to which itis subjected. Besides this, the model instru- 


ment of which we speak is exposed to several causes of 
error, since the membrane will, at certain moments, not 
vibrate with the same amplitude, thus occasioning at 
times want of contact. If the sound emitted rests 
within neighbouring limits the contact is prolonged. 
This inconvenience is avoided by substituting for the 
voice of the operator a tuning fork furnished with a 
vibrator (systeme trembleur), then the note is more 
precise, although always very weak. 

It is not my intention to detract from the merit of 
the discovery that the loose contact electrodes of Mous- 
son, Rollman, and others, can be set into vibration by 
the human voice, and thus used for the transmission of 
speech, the object of the present article being mainly 
to show that almost all the theories advanced concern- 
ing the operation of microphonic contacts were known 
many years ago, and, as at present, there were men at 
that time adherents of the “repulsion,” “ heated air,” 
“are,” and “condensed air” theories. As I stated at 
the commencement of my present article, the micro- 
phone did not require the discovery of the principle 
that light electrodes placed in loose contact will, by a 
change of position, or the diminution and increase of 
the contact surfaces, serve to effect a change in the ten- 
sion of a current flowing across said contacts. This 
phenomena was carefully studied by Prof. Mousson, 
and it only remained for Prof. Hughes to select-a known 
form of variable contact rheostat, just as Bell and Gray 
used a liquid rheostat in their original experiments. A 
mercury rheestat, it may be added, was also used in 
Prof. Mousson’s .experiments, and he considered the 
same the equivalent of solid metal bodies placed in 
loose contact one upon the other. 


ELECTRIC LIGHTING IN MINES AND DAMP 
SITUATIONS. 


WITH the object of overcoming the difficulties which 
are met with in preserving the insulation at switches, 
cut-outs, or lamps in the tunnels and workings of 
mines, Mr. R. Oliver G. Drummond, electrical engineer 
to The De Beer’s Consolidated Mines, Limited, of 
Kimberley, South Africa, has designed the following 
fittings :— 

The switches* (fig. 1) and fuses are mounted on spe- 


Fie. 1. 


cially designed bases, insulated from the bolt that 
secures them to the timber or roof, and fitted with a 
cover to keep off the dust, &c., and to protect the work- 
men from shocks. The wires are drawn in from the 


* The arrangement of the switch seems liable to allow dripping 
moisture to percolate between the switch turn and the opening 
in the cover through which it passes.—Eps. Exec. Rev, 
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lower side of the base, and consequently the dripping 
water cannot run up the lead into the switch or the 
fuse. With these fittings there cannot be any appre- 
ciable leakage, except where there is a large amount of 
moisture in the air and consequent condensation on the 
eides of the insulated bases. 


Fig. 2. 


The lamps are suspended from a holder (fig. 2) fitted 
inside a porcelain insulator, which is of such a shape 
that it becomes a reflector to the lamp, throwing the 
light downwards, and the heat of the lamp rising into 
this insulator keeps it warm and dry, no matter how 
full of moisture the air is. Any water dripping on to 
it from the roof runs off the outside of it, so that the 
lamps and holders are thoroughly insulated ; and faults 
from bad insulation are impossible. The bracket lamp 
is designed of a shape suitable for fixing to the sides of 
the tunnel, and is fitted in an insulator with the same 
results as the hanging lamp. The reflector in this case 
is of such a shape that the light is thrown upwards, 
downwards, and sideways. 


Fig. 3. 


When it is necessary to hang lamps in very wet 
places, the combination fitting (fig. 3) is reeommended, 
as the switch and cut-outs are arranged inside. the re- 
flector or porcelain insulator, and as will be seen the 
heat of the lamp is utilised to keep the insulation of 
these fittings good. The two hooks are used to suspend 
the conductors, and as the joint for the branches to the 
lamps are taken from here, the insulation of these 
joints is kept good by the warm air rising from the 
lamp. This fitting has many advantages in rock 
tunnels, or places where it is necessary to suspend the 
wires from the roof by insulators, and where there is 
no timber to attach the wires, lamps, cut-outs, or 
switches to, and consequently holes have to be 
bored in the rock, and wooden plugs driven in them. 
In these tunnels it is generally’ expensive to: bore 
holes in the roof, as the rock is very hard, and the re- 


quired position of the holes is the most difficult for 
boring, so that the less there are the better. For these 
reasons the combination fitting was arranged to carry 
as much as possible. It takes the place of a bracket for 
two insulators, a support of one switch, two cut-outs, 
and a lamp-holder, thus one hole suffices for five. The 
fitting is, moreover, very efficient, as the heat of the 
lamp is utilised to keep all the necessary parts in con- 
nection with the lamp dry, and also the joints and 
branches from the main wire. The fittings, we may 
mention, are manufactured by The Electrical Engineer- 
ing Corporation. 


SOUTH AUSTRALIAN POSTAL AND TELE- 
GRAPH CONFERENCE. 


THE following are the principal resolutions, with re- 
ference to telegraph matters, carried at the conference 
held in Adelaide during May, 1890 :— 

1, That the following terms for reduction of cable 
rates, as proposed by the Eastern Extension Telegraph 
Company,*be accepted, namely :—“ Firstly, the tariff 
will be reduced to 4s. for ordinary messages, 3s. 6d. 
for Government messages, and 1s. 10d. for press mes- 
sages during one year of trial. If at the end of the 
first year no very serious loss is involved, the experi- 
ment will be continued for two years more, and such 
extension must be at the option of the company. If 
the loss should be nearly recovered at the end of the 
three years, the arrangement will be extended for the 
remainder of the subsidy. The whole proposal is con- 
ditional upon South Australia accepting 5d.—the transit 
rate.” (Queensland dissented.) 

“2. That in the event of South Australia reducing 
the telegraph rates on the trans-continental line, in 
accordance with any resolution agreed to by this con- 
ference, the several colonies represented at this con- 
ference, including South Australia, agree on the basis 
of population to guarantee to South Australia a revenue 
from the line equivalent to that received at present.” 
(Queensland dissented.) 

“3. That any colony or country not joining in the 
contribution to subsidy and guarantee, shall pay pro- 
portionately higher rates.” 

“4, That it be a recommendation to the various 
Governments represented at this conference. 1. That 
between any two contiguous colonies 1s. shall be the 


‘initial charge for twelve words, and 13d. for each addi- 


tional word; names and addresses to be paid for. 


_2. Between any three colonies ls. 6d. to be the mini- 


mum charge for twelve words, and 2d. for each addi- 
tional word. 3. Between Queensland and Western 
Australia 2s. to be the minimum charge for twelve 
words, and 3d. for every extra word. 4. Tasmania to 


be a minimum rate of 6d. for twelve words for each | 


colony, plus the cable rates. Twelve words to be con- 
sidered the minimum rate. Addresses and signatures 
to be paid for, and code addresses to be prohibited. 
5. That the reduced rates come into operation on 
January Ist, 1891.” 

“5, That it is considered desirable to adopt a system 
of urgent telegrams, at double rates, locally and inter- 
colonially.” 

“6, That the Uniform Intercolonial. Telegraph Re- 


_gulations, as drawn by heads of departments, be 


adopted.” 


“7, That in the opinion of this conference it is very — 


desirable that the heads of the Post and Telegraph © 
Departments of the Australian colonies should fre-— 


quently meet—annually, if possible—to consider and 


t 


report to their respective Governments on all questions — 


affecting the postal and telegraphic services generally.” 
“8, That the President forward to His Excellency 


requesting that his Excellency will forward it to the 


| 


the Governor of South Australia a copy of the resolu- ‘| 
tions agreed to by the conference regarding the reduc- — 


-tion of postal and cable rates to the United Kingdom, © 


F 
i 
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British Government by cable, with the expression of 
the earnest desire of this conference that, as England 
is equally interested with the colonies in securing and 
maintaining cheap telegraphic communication, the 
proposal of the conference that Great Britain should 
contribute towards the subsidies and guarantees re- 
quired may be accepted by the Imperial Government.” 

“9 That the President inform the Agent-General of 
South Australia of the acceptance by the conference of 
the amended offer of the Eastern Extension Cable Com- 
pany, and request him to confer with the Agents- 
General of the several colonies represented at this 
conference in order that they may jointly urge upon 
the Imperial Government their acceptance of the pro- 
posal that England should contribute one-half of the 
susidies and guarantees required in order to secure the 
reduced rates agreed to for telegraphic communication 
between England and the colonies of Australasia.” 

The colonies represented at the conference were New 
South Wales, Victoria, South Australia, Queensland, 
and Tasmania, 


SOME NOTES ON GUTTA-PERCHA. 


THE Annales Télégraphiques in its September-October 
issue, contains an interesting communication on the 
gutta-percha tree. We reproduce some portion of this 
article. 

The word gutta (guetah or gueutia) in the Malayan 
language means, in a general sense, gum or birdlime, 
something sticky. The word pericha or perfia means 
a rag or a strip of cloth, and describes accurately enough 
the appearance of those gums which, previous to their 
treatment in hot water, are not unlike rags pressed, and 
in a partly pasty condition. The idea that pertcha or 
perfia signified Sumatra is an error participated in, till 
lately, by all travellers. 

The existence of gutta-percha was made known to 
the civilised world in 1842 by Montgomerie, the claims 
of the explorer Tradescant to priority of discovery not 
being established. The first specimens were brought 
to London from Singapore in 1843 by José d’Almeida, 
and the remarkable properties of these gums were 
speedily made known by Hancock. To Wheatstone 
must be given the credit of seeking to employ gutta- 
percha in the insulation of telegraph conductors, but 
Walker in 1849 in the Channel cable first attempted a 
practical application. 

Since that date many experiments have been made 
with the view of discovering a substitute for gutta- 
percha, which is daily becoming more difficult to find, 
and more costly; in submarine telegraphy the best 
quality can only be employed, and all attempts up to 
the present have failed to replace it. The gum of the 
African Bassia Parkii and of the Guiana Mimusops 
Balata have only given negative results; as to the 
Payena Leerii it is used, and to a considerable extent, 
for the adulteration, in the forests, of the better gums. 

The only gums which are suitable for use as in- 
sulating material in submarine cables are obtained from 
the trees of the species Jsonandra. These plants, 
which are treated by many botanists as belonging to 
the species Palaquiwm or Dichopsis in the desire to 
establish a finer distinction, have their natural and ex- 
clusive habitat in the Malay archipelago. The extir- 
pation of this species in Malaysian forests proceeds 
with rapid strides ; the natives in cutting down every 
tree at all productive, and pursuing the same course 
with the second growth, that is to say, preventing the 
plants from attaining their full development, have during 
the last 40 years completely destroyed any possibility 
of reproduction and multiplication. 

The gums, such as were employed in early days for 
industrial purposes, are now only found occasionally ; 
those which have replaced them will follow the same 
fate before another 15: years have elapsed. Exporta- 
tions from Malaysian ports are rapidly ‘diminishing. 
The inadequate plantations created in the Dutch Kast 


Indies are principally composed, not of the better 
classes, but of those producing the most abundant sap, 
that is to say, of inferior varieties. Submarine tele- 
graphy is on the point of finding itself deprived of the 
species indispensable to it in its operations and exten- 
sions. 

In chronological order the plant first made known as 
being the source of a gutta-percha was the Jsonandra 
Gutta of Hooker. This tree, the only one whose 
coagulated sap (sent to Europe at the same time as 
were the specimens of the plant) has met with practical 
success, has remained but imperfectly described. It is 
treated as a species extinct, since 1857, in the island of 
Singapore, and as existing only in Malaysian forests. 
As a matter of fact, it has become exceedingly rare, but 
it is yet to be met with ; its fully grown representatives 
were still to be found in 1887 on the Chasseriau Estate 
situated in theancient forest of Boukett Timah (hill of 
tin) in the centre of Singapore, where the tree was 
discovered by the botanist Thomas Lobb in 1847. When 
the plant was again met with in Singapore in 1887, all 
collecting had there ceased for at least 30 years. 

This Jsonandra, known as the Isonandra Gutta 
of Hooker, the Dichopsis Gutta of Bentham and 
Hooker, and the Palaquium Guita_of Baillon, arrives 
at maturity at’ the age of 30 years. Its trunk has then 
a height of from 40 to 44 feet to the lowermost 
branches, it is cylindrical in shape, and has a circum- 
ference of about 3 feet at a height of from 3 to 6 feet 
from the ground. It flowers every two years after the 
age of 30. The shape and size of the leaves of the 
Tsonandra vary so much, according to the age of the 
tree and the situation of the leaf, that some confusion 
has been created in the case of many specimens which 
have been wrongly assigned to different varieties. 

In the Malaysian forests there are only five trees 
which can be confounded with the Jsonandra Gutta, 
partly owing toa kindred foliage, but to a greater degree 
from the similarity of the saps. No confusion is pos- 
sible with the other Jsonandra, which are themselves 
separated by the Payera Leerii (gutta seundek). The 
guitas seundek, as known in commerce, are nothing but 
complex mixtures. 

The author of the article, M. Sérullas, differs in some 
measure from the conclusions arrived at by M. Selig- 
man-Lui, who it will be remembered visited the percha 
producing districts of the Eastern Coast of Sumatra, 
in 1881, on behalf of the French Government. The 
Payena Leerii is quoted by M. Seligman as possessing 
most valuable properties, whereas M. Sérullas distinctly 
qualifies it as an inferior variety. The practical value 
of the Dutch plantations at Buitzenborg (Java) also forms 
a point of difference ; M. Seligman not only attaches 
great importance to the probable results of this experi- 
mental cultivation, but actually describes the operations 


_as being very successful, and the method most efficient. 


THE ARGENTINE-EUROPEAN CABLES. 


THE Buenos Ayres press has been of late engaged in a 
controversy as to the merits and defects of the conces- 
sion granted to Messrs. Bieckert & Co. fora direct cable 
between the River Plate and Europe. 

It was rumoured, not long since, that the present 
Government of the Argentine Republic had decided to 
annul the concession, but more recently it is announced 
that this statement was incorrect, inasmuch as the con- 
cession has been ratified by President Pelligrini and 
General Racas. 

The journals unfavourable to the concession point 
out that the nation, whose finances are in anything but 
a flourishing condition, lays upon itself the burden of 
having to pay a guarantee of 5 per cent., for 20 years, 
on a capital of 11,000,000 gold dollars, and they draw 
the attention of their readers to the fact that another as- 
sociation of capitalists had made an unsuccessful attempt 
to obtain the guarantee of 5 per cent., for 10 years only, 
and on a capital of only 9,000,000 gold dollars. For 
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this reason, and also on account of the rumours and 
suspicions current as to the part played in the transac- 
tions by certain high functionaries, it would have been 
more seemly, say these journals, had the Government 
entered into a careful investigation of the circum- 
stances under which the concession was originally 
granted. 

~ Attention is also called, as a motive for deprecating 
any assistance on the part of the Government towards 
the laying of new cables, to the very ample telegraphic 
communication existing between the River Plate and 
Europe, more than sufficient, indeed, for the require- 
ments of the country. On the east c»rast of South 
America, in addition to the cables of the Western and 
Brazilian Company, which it is expected will be shortly 
duplicated, two land lines connect Monte Video with 
Pernambuco. This point is joined to Europe by the 
Brazilian Submarine Company’s cables, and another 
cable route vid the West Indies and the United States, 


paid by the Brazilian Submarine Company during the 
last few years are quoted as follow : 1881 to 1882, 7 per 
cent. ; 1882 to 1886, 6 per cent.; 1886 to 1888, 7 per 
cent. ; and 1888 to 1889, 74 per cent. 


ELECTRICITY AND MINING. 


IN the course of his inaugural address—on coal mining 
—delivered before the Manchester Geological Society 
last week, Mr. J. S. Burrows, F.G.S., referred to the 
subject of the lighting of mines. He had but little to 
say regarding the electric lighting of mines beyond the 
nse of primary and secondary battery lamps, neither of 
which he at present considered to be a success. The 
President’s address was followed by a speech made by 
Mr. Merivale, who could “conceive of‘ta time when 
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WILLANS-Kaprp Stream DyNAmMo. 


is about to be established. On the West Coast of the 
Continent, communication with the United States vid 
Galveston is obtained through the Transandine land 
lines, the West Coast of America Company’s and the 
Central and South American Company’s cables. The 
latter company is now actually engaged in laying dupli- 
cate cables between Valparaiso and Lima, so as to 
accelerate the transmission of through telegrams. 

The journals favouring the action of the Government 
in granting the concession insist upon the value to the 
Argentine Republic of an independent and direct 
communication with Europe at a low tariff. Such a 
scheme would possess the additional advantage of 
avoiding the territories now connected by the existing 
system. At the present tariffs, itis intimated that there 
is an annual exchange of over a million words between 
the Argentine Republic and Europe, and it is calcu- 
lated that the low tariffs to be charged on the new cable 
will materially increase this quantity. To lend the 
scheme a more captivating appearance, the dividends 


electricity would be carried throughout the workings 
of a colliery, both to give light and supply power.” 
Before electricity could be applied to this extent, many 
difficulties would have to be overcome, such as sparking 
at the brushes. He referred to the few instances of the 
application of electricity to mining operations in this 
country, and believed that this agent would in time 
‘revolutionise both their defective means of lighting 
and their old-fashioned plan of getting coal by hand 
labour.” Sparking at the brushes was, however, his 
bugbear ; but this difficulty, as is well known, has 
already been overcome in many machines on the 
market, whether running at full or less than full load. 

The dual subject raised by the two speakers is one 
which is gradually being brought into greater promi- 
nence among mining engineers and mine owners in 
this country. Portable electric lamps of the primary 
and secondary battery types wil] probably come into 
use in time, but owing to their high price and incon- 
venience of recharging, it is fair to assume that they 
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will not be extensively employed. It appears more 
probable that the electric lighting of mines will be con- 
ducted on similar principles to those adopted in private 
installation work, that is to say, the generating plant 
will be suitably installed and the lamps placed along 
the roadways, whilst portable lamps will be used where 
the leads have not to be carried. In.this connection it 
is interesting to note that the Fife Coal Company have 
announced their intention of introducing the electric 
light in their pits at Leven, the lamps to be placed 15 
yards apart along the roads. i 

The application of electricity for pumping and haul- 
ing purposes at St. John’s Colliery, Normanton, in the 
Forest of Dean for pumping, at Llanerch Colliery for 
pumping and hauling, and at Linlithgow for pumping 
purposes, has shown by actual working results that 
electricity is more economical than compressed air or 
steam plant. Electric coal cutters were ‘“ demon- 
strated ” some three or four years ago, but, beyond this, 
nothing seems to have been heard of these machines. 
We are informed, however, that an English firm has 
supplied electric coal cutters for nearly four years, and 
that the plant is running successfully. At present, 
details regarding these machines are for obvious reasons 
withheld, but practical working data will in the course 
of a few months be forthcoming, when the subject will 
be brought before the notice of the engineering world. 


TRIALS OF A WILLANS-KAPP STEAM 
DYNAMO. 


WE give the result of the economy trial of a Willans- 

Kapp steam dynamo which Messrs. Johnson and 
- Philips have built for the Birmingham General Post 
Office. ; 


[ COPY. ] 
CONSUMPTION TRIAL.—NO. 982. 


Engine. No, 982. . For Birmingham P. O. Barometer 30°3 
falling. Dy. No. 83. Date August 8th, 1890. Present, Mr. Low. 


Water collected. | 
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Indicated H.P. = 79°7, “Electrical “H.P. = 67-4. Commercial 
efficiency = 846 per cent. Total water per hour, including escape 
from jet cocks, 1,807 lbs. 27 lbs. of steam per E.H.P. hour. 
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New Electric Construction Works at Wolver- 
hampton.—The new electrical construction works at 
Bushbury, on the north side of Wolverhampton, will 
be ready for occupation before Christmas, and will give 
giployment to some 1,500 hands. The company has 
suificient contracts on hand to keep the works in active 
operation for some time to come, 


NOTES ON CENTRAL STATION ELECTRIC 
LIGHTING.* 


By CHARLES H. YEAMAN, Assoc. Inst. E.E., Stud. Inst. C.E., 
City Electrical Engineer, Liverpool. 


AT various times the industrial applications of electricity have 
occupied the attention of this Society; and of these, the most 
taking has without doubt been the calorific or thermal effects of 
the current practically used in the arc and incandescent lamps. 
In March, 1885, a paper was read on “ Electric Lighting from 

- Central Stations,” drawing attention to the American and English 
stations then supplying current, and blaming the Electric Light- 
ing Act of 1882 for the tardy development of the heavy electrical 
industries, and more especially that of the public supply of elec- 
tricity. 

Since the date of that paper, the Amendment Act of 1888 has 
been passed, and the first fruits of its lightening of the burdens 
borne by the craft of electrical engineers are to be seen far and 
wide. The difficulties which had previously beset the use of elec- 
tricity in this country had taken the shapes of mad speculation 
and legislative restriction. The lessening of these difficulties has 
removed most of the impediments to the extension of electrical 
works. That this is the case, is proved by the number of central 
stations projected and in use all over the kingdom, in connection 
with schemes which have sprung into being since the passing of 
the 1888 Act. The present position of the industry, technically, 
is one of friendly antagonism between the devotees of some half- 
dozen systems, any one of which would probably, in competent and 
experienced hands, prove successful, and each has certain advan- 
tages and disadvantages compared with its rivals. 

The problem of a commercial supply of electrical energy 
throughout an extended area directed attention to the question of 
the pressure or voltage to be employed. The lamps. at present on 
the market do not allow of any very great choice in this respect, 
the lowest pressure for a 16 C.P. incandescent lamp being about 
50 volts, and the highest a little more than double that value. 

There are special types of lamps to be had of somewhat lower 
and higher voltages, but, generally, they do not give satisfaction ; 
and, as standard pressures for the lamp circuits are generally 
adopted, and as the price of the lamp is its chief drawback, any 
great multplication of standards is to be deprecated. The Brush 
Company prefer 60 volts, Sir William Thomson advocates 80, The 
Metropolitan and London Electric Supply Companies and Messrs. 
Crompton usually specify 100, and here in Liverpool 110 volts is 
maintained on the canalisation. The Westinghouse Company, of 
America, have adopted 50 volts for their lamp circuits, and it is 
understood that the Sardinia Street Station of the Metropolitan 
Company, in London, run on this system, has also taken the 
American practice as its basis. . 

For isolated plants, where the dynamo was only, at the most, a 
few dozen yards from the lamps, a simple parallel low tension 
supply satisfied all requirements, and was both economical and 
sufficiently elastic in working to make any elaborate regulating 
arrangements unnecessary. As the distance to which the cur- 
rent had to be transmitted was increased, it was found that either 
the network of mains required to be large, unwieldy and costly ; 
or that the loss in pressure was excessive, and that lamps of 
different voltages were required to compensate for the variations 
in voltage as the distance from the supply increased. On the 
simple tree system of working, it was impossible to keep within 
anything like the limits of the variation permissible by the Board 
of Trade Rules, and the system of feeders and feeding points, as 
proposed by Edison, was used where possible. On a low-tension 
network properly laid out, aided by feeders, it is commercially 
possible to work within a radius of a quarter of a mile from the 
station, and carry out all the regulations under law as to the 
maximum pressure and the allowable variation. 

As at this point it might be expected something should be said 
regarding Liverpool electric lighting, the writer would only soothe 
the fears of those who dread shocks, by assuring them that there 
is, in the system at work in this city, no possibility of personal 
danger, and that the danger of fire has been very efficiently 
guarded against. As Messrs. Holmes & Vaudrey, the engineers 
of the company, are members of this society, it is not desirable to 
trench upon anything they might wish to say in the future about 
their own work, and as one can always gain information about the 
Liverpool work by personal enquiry, it is proposed to look further 
afield for stations to be discussed. 

One of the first difficulties that the supply companies had to 
grapple with, was the small encouragement given them to lay 
underground mains, and they were compelled, if they intended to 
supply at all, to go overhead, so much were they opposed on 
attempting to break up the public streets. Of course it was quite 
out of the question to run heavy circuits of copper strap or large 

. cable aerially, and some method had to be thought of, by which to 
supply customers at great distances, and with a fairly large 
quantity of the commodity called “ Electricity,” which, be it noted 
en passant, requires to be defined, if one is to use it generally. 
Electricity to the public means energy, to the technologist it 
denotes current, a very different thing. The thing the public 
want, and which they are quite willing to pay for, and handsomely 


* Paper read before the Liverpool Engineering Society, January 
29th, 1890. GP 
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too, is electrical energy ; this is not simply current, but the value 
found by multiplying the numeric of the current by that of the 
pressure in case of a current flowin one direction or uni-ward, 
but which is, with alternating or periodic currents, equal to 


nA of bx VA f ¢cos k®, the square root of the mean square of the 
electromotive force, multiplied by the square root of the mean 
square of the current, multiplied by the cosine of the angle of lag 
between the impressed E.M.F. and the resulting current. 

Since the aerial cables must be kept of moderate size, and it is 
well known that the carrying capacity of a cable is limited toa 
certain number of ampéres, or a certain current, quite independent 
of the pressure under which that current flows, and the energy— 
that which is desired to be transmitted—is proportional to the pro- 
duct of the two factors, an attempt was made lately, and success- 
fully, to increase the voltage under which the current flows, thus 
decreasing its volume with a given output of energy, and enabling 
a smaller size of cable or weight of copper to carry a supply of 
electrical energy a given distance with a given loss, than would be 
required with the pressure used up till that time. Regarding’ the 
loss in transmission, it must be remembered that the loss is a loss 
of head or pressure, and that it is analogous to that in a pipe, 
where the friction reduces the available head so many feet- per 
hundred yards per rate of flow. The point where the analogy 
fails is the fact that friction has not a numeric as if it were a 
physical quantity like mass or specific heat. The question of high 
tension electric supply is very much like the problem solved by 
Mr. Ellington, in his power distribution scheme by high pressure 
water. Since by doubling the pressure we quarter the area of the 
conductor, or what is the same thing, reduce its weight per unit 
length to one-fourth; it will beseen that with a given loss'per cent., 
the weight of copper required to transmit a given quantity of 
energy, a given length is inversely as the square of the volts 
employed. That this is so may be easily seen, if it be kept in 
mind that the loss in distribution is proportional to the current 
density in the conductor. Let c represent the current’ and & the 
voltage at which that current is to be distributed, then c x & 
represents the total energy; and, if x be the resistance“of the 
copper core, the loss will be c’? k& watts; therefore, the’ percentage 
loss will be 


2, 
a 100 
x E 


If c £ watts be distributed at double the first pressure, or,2 E; the 
current will be reduced to 5 ; and, if the loss is to remain at its 


previous value, c’ R must now be ({)? 4 R, and the percentage loss 
beconies ; fe 
(CS)? 4k 
CipXi EB 
the weight of copper required has been reduced to one-fourth, 
with the same loss. Therefore, with overhead conductors, two 
things are gained by using high tension.” (1:) A lighter conduc- 
tor to transmit a given quantity of energy ; and, (2.) A smaller 
per cent. loss with given density of current. 

As has already been pointed out, high pressure cannot exist 
across the terminals of a lamp, and therefore some appliance, called 
a transformer, secondary generator, or converter, must be inserted 
to deliver the energy of the high tension electric supply to the lamp 
at the voltage for which it is intended. The general’ theoretical 
law of these transformers may be thus expressed :— aay 


E.M.F. in volts. 


x 100 ;4e:, 
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let e = Primary 4.7. 


Chee re ee Current in amzéres, 
E = Secondary u.t., E.M.F. in volts. 
Cues % » Current in ampéres. 


then ec = EC, or the energy of the twe sides of -the apparatus 
should numerically equate. 'This it never does, but the effiiciency or 


energy got out » | P ( oe ) x 100, may at full load be 95. 


energy put 1 


In Mr. Vaudrey’s paper, read before this Society in 1887, the 
question of electrical energy and its factors is fully dealt witb. 

The relative values of the two factors, the product of which, 
multiplied by time, gives the work done, may be varied as desired, 
and herein lies the beauty of all transforming systems. The 
primary circuit may be common to several transformers, and yet 
the secondary circuits may give any voltage, and any current 
desired ; in fact, they may even work at a greater power than the 
primary circuit possesses. 

The power of an electric circuit is expressed in watts, and the 
watts = energy expressed mechanically, orc x x. ‘lhe work = 
c x E x time. 

The principal disadvantages of transforming systems are— 

(1.) Low percentage duty. 


Per cont: duty 2 CB Mee O66 


ex €@ X Lite 
(2.) Low percentage efficiency at low power, ic., when not up 
to full load. 


Per cent. efficiency = watts got out 


Watts ‘pub in 


x 100. 


Cc xX E 
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(3.) The high tension is dangerous. to life. There can be no 
gainsaying the fact that personal safety is jeopardised by eacessive 


or = x 100 


‘very small factor. 


pressure. - There is the greater tendency to leakage to earth, and 
its attendant difficulties and dangers which are clearly fore- 
shadowed in the Board of Trade regulations. 

(4.) There is the dependance of a sub-district or area of lighting _ 
on a single piece of apparatus, aud the insertion of another chance _ 
of failure between the dynamo and the lamps. 

The transformers may be of various kinds. 


A. Continuous current transformers. 

B. Alternating current transformers. 

1. Storage or battery transformers. 

2. Non-storage or magnetic transformers. 


These latter may again be divided into— 


_a Moving or dynamotors, 
-b Fixed or molecular. 


All of the 1 class: are at present A. All of the B class are at 
present b, those of a type have not found much favour, and are 
used principally in conjunction with those of class 1: they aré 
therefore continuous. 

The alternating current molecular transformer has by far the 
most extended application at the present time, and if the balance 
sheets of the stations under that system will bear perusal, it bids. 
fair to hold its own with all the other systems combined. 3 

To obtain the advantage of high pressure, transformers may be 
coupled in two ways like other electrical apparatus :— 

C. In series, like arc lamps, constant current system ; 

D. In parallel, like glow lamps, constant potential system. 

Alternating molecular transformers are usually coupled. D 
system and battery or chemical transformers in the C system. . 
This is. based upon reasons of simplicity rather than anything © 
else, as it is a simple matter to obtain a constant current con- 
tinuous, but hardly possible alternating, and because the effect of 
induction does not militate against a single wire carrying a con- 
tinuous current, hut a single wire through which an alternating 
current was flowing, would render telegraphy and telephony almost 
impossible for some distance around. 

The cost of the generators in the two transformer systems is 
about the same, and any possible difference in this item will have 
but a very small effect on the total cost, of which it becomes a 
L The low pressure of the ordinary parallel 
system, the perfect protection from excessive current obtained by _ 
the safety devices in use, and the continuous character ‘of its | 
current, render it. practically inert so far as its effect upon 
existing property is concerned. That the alternating system, 
with its strong inductive influence, will occasionally cause trouble 
to existing telegraph and especially telephone lines, seems inevi- 
table. 

The chief advantage with the battery transformer system is, 
that it is possible to spread the work of the engines over as long 
a period, within the 24 hours, as may be found convenient, so as at 
all times to work the engines at full power. ‘When, on the other 
hand,'the supply is taken direct from the machines, the engines 
must, at each moment, develop whatever power may be then 
under demand. It is well known that, with modern compound or 
triple-expansion engines, such as could be most advantageously 
used for central station work, the coal consumption rises very 
rapidly per indicated horse-power, as the output is diminished. 
This becomes a most serious consideration, when the maximum 
demand bears an undue relation to the mean. In many_cases the 
maximum demand is five or six times the mean daily average, and 
lasts only half an hour or so. 

Methods adopted in.central station lighting :— 

1. Series system with battery transformers. Example : Chelsea. 

2. Series-parallel system. Example: Hastings.  . 

3. Three wire system. Example: St. James’s and Pall Mall, 

London. 
4. Parallel system with batteries. Example: Kensington Court. 
5. Alternating transformer system. Examples: West Brompton 
—Lowrie Hallsystem. Glasgow—Ferranti system. Bournc- 
mouth—Mordey system. * 


1.—SeEries System with Barrery TRANSFORMERS. 
Example: Chelsea. 


Following the order of the list of stations, Chelsea, with its 
stations for generating and distributing on the “ King” system, 
first. demands attention. The whole of the regulating and supply 
mechanism is, automatic, the changing of the various battery 


stations in series alone being dependent on human energy and 


paper. 
¥,.—SERIES-PARALLEL SYSTEM. 


Example: Hastings. 


The use-of transformers in a high tension circuit is to allow of 
flexibility and remove any restrictions to supply that otherwise 
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would be imposed on the consumer. Hastings is an example of a 
high tension system without transformers, which has been working 
most successfully since 1881, and is now supplying over 1,000 
incandescent lamps of 8 C.P. and 30 volts, the lamps being grouped 
in parallels of 16. This station, prior to the introduction of trans- 
. formers, constituted the most successful instance of long distance 
distribution, not merely in this country, but anywhere. Brighton 
- started also as a series-parallel supply, but has lately been altered 
to Lowrie Hall alternators. The principal feature which strikes 
one at Hastings is the extreme simplicity of the generating plant. 
The motive power consists of two 40 H.P. Robey engines and 
boilers, the engines being belted on to a counter-shaft rather below 
the level. of the dynamo platform, and from which the five 
* Brush ” constant current dynamos are driven by endless belts. 
These machines give 2,000 volts and 10 ampéres. One is reserved 
as a standby, one is used for the arc lamps on the parade, the 30 
arcs of 2,000 C.P. loading the machine fairly well up. The glow 
lamps are used in hotels and private residences; and these 
machines are run on the same number of {separate circuits. The 
current: flowing is proportional to that required by each lamp, 
multiplied by the number of lamps in parallel, and the pressure is 
equal to that required by one lamp, multiplied by the number of 
groups in series. 


Doty ye (ip (jo 
mond aa wer ee —O=— 
C = Current fur one lawp. F=ENM.: 
Bs DME. ae | C=CN. 
N = Number of lamps in parallel. C = Total E.M.F. 
M = Fi groups in series. E = Total current. 


The principal objection to a constant current supply is the fact 
that individual lamps of a group are dependent on their neigh- 
bours of the group, and no economy results unless the group of 
16 lamps are turned off. 

There are in Hastings underground circuits aggregating 20 miles 
of single wire, ,’, strand, double G.P. and braided, drawn into 
4-inch cast-iron pipes, with test boxes every 100 yards. The 
terminal pressure of the dynamo is regulated by a Brush carbon 
regulator, which maintains the current constant at 10 ampéres, 
- and in the supply circuit is placed an Ayrton and Perry ammeter. 
The general method is to make a fixed charge per annum, which 
is settled by agreement. 

The machines at Hastings are simple arc lighters, and give a 
current of 10 ampéres suitable for arc lamps; they are used for 
‘incandescent lighting by grouping a number of incandescent 
lamps in parallel, so that they absorb the 10 ampéres, and these 
groups are then treated as single arcs might be by being placed in 
series, i.e., one after the other. 


8. THREE-WIRE SysTEM. PARALLEL SERIES. 
Example: St. James and Pall Mall, London. 


The three-wire system is one attempting to do away with the 
inter-dependence of the individual jiamps, and does not involve 
transformers, while it retains to a great extent the advantages of 
high pressure. In this system the number of lamps in series is 
reduced to two, and the groups ia parallel are increased. Edison 
in America, and Hopkinson in England, have improved and per- 
fected the system, allowing each lamp lighted to be quite unin- 
fluenced by the number of lamps alight elsewhere on the circuit. 
The practice is now to run two dynamos of equal output—and 
voltage in series—and between the positive (+) of one and the 
negative (—) of the other, to string the incandescents in series of 
_ two. By this means the pressure is double that of the simple 
parallel system, and the weight of copper required is only one- 
fourth that of a two-wire network. As, however, the lamps are 
two in series, turning out one lamp would also extinguish its 
fellow. To avoid this a neutral wire or equaliser is run from the 
junction of the two dynamos to the middle connection of the groups 
of lamps, thus rendering each lamp independent. 

The finest example of this method of workiag is the new station 
of the Pall Mall and St. James’s Company in Mason Yard, Duke 
Street, St. James, London. The boiler room and dynamo room 
have been dug out underneath the yard, and a three story fire- 
proof building of white brick is carried on iron girders and pillars 
in the centre. The station is laid out for a total capacity of 
20,000 16-C.P. lamps. Six Davey-Paxman boilers supply steam 
to 10 Willans central valve engines, capable of developing 210 
H.P. at 350 revolutions, and two smaller ones capable of develop- 
ing 80 H.P. The engines are mounted on combination bed-plates, 
upon the other halves of which the field magnets and bearings of 
the dynamos are supported, the armatures being coupled direct to 
the engine shafts. The field magnets of the dynamos are vertical, 
with poles downwards, and supported by brass bra:kets from the 
bed-plates. Regulation is effected by inserting resistance into the 
magnet circuits, which are shuntson the main. The generating 
sets are arranged in two rows of six each, one on either side of a 
central gangway towards which all the commutators of the 
dynamos are directed. he connections from the dynamos, pass 
through suitable regulating and safety appliances before reaching 
the switchboard from whence the three-wire feeding network is 
supplied. 
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The underground system is an air insulated culvert, and. the 
largest main consists of eight strips of copper 2 inches wide by 
0:1 inch thick, forming the (+) and (—) leads, while the neutral 
wire is formed of four strips the same size, The strips are sup- 
ported by porcelain insulators, and spaced by means of porcelain 
jockeys, the. whole being carried in a cast-iron culvert. This dis- 
tributing system consists of a complete ring, fed by heavy feeders, 
and with radial distributors running out beyond the ring. - From 
each feeding point, pilot wires run back to the station, so that the 


. pressure at each point cau be ascertained. The pressure on the 


rivg main is kept constant at 107 volts, and houses connected to 
this main are supplied with 106 volt lamps. Three load diagrams 
taken towards the end of December, 1889, give evidence of the 
very high proportion borne by the mean to the maximum demand. 


4, PARALLEL SYSTEM WITH BATTERIES. 
' Example: Kensington Court. 


This station, laid down by Messrs. Crompton, was the first 
station in London under the Electric Lighting Act, and 
has been extremely successful.. At present there are two - 


- boilers by Marshall, 15 feet long by 4 feet diameter supply- 


ing steam to three coupled Willans engines and Crompton 
dynamos, one capable of lighting 1,600 16-C.P. lamps, and the two 
smaller 500 lamps, each of 50 watts. The speed of the dynamos 
is 370 to 400 revolutions per minute, and the consumption of coal 
2'5 lbs. E.H.P. per hour. The load in the station at the end of last 
year was 1,500 lamps, many of these being 8 C.P., the favourite 
size on the Kensington Court estate, which is supplied at its limits 
as far as 950 yards from the generating station. The mains con- 
sist of bare copper conductor, laid in a brickwork and cemented 
culvert having a concrete bottom, and running under the footway. 
The culvert is 18 inches x 5 inches deep, and is divided into two 
channels by a mid-feather of brickwork in cement, and the whole 
is covered with flagstones. In the longitudinal channels thus 
formed, the copper conductors are strained over porcelain insula- 
tors, standing on short iron uprights fixed to the bottom of the 
channel, and the straining is effected by brass shackles, insulated 
by glass supports. The insulation thus obtained has been very 


_ perfect, and no trouble has resulted so far from moisture. A 


secondary battery of ‘‘ Howell’s” type is used to supply current 
when the machines are not running, and to aid the dynamos 
during the excessive discharge, for a short period each evening. 


5. Tom ALTERNATING TRANSFORMER SYSTEM. 
Examples: West Brompton, Glasgow and Bournemouth. 


The model station on the alternating system is certainly that of 
the House-to-House Company, Limited, who, basing their designs 
ou what had been done at Brighton, Hastings, and Eastbourne, 
have overcome some of the difficulties of a commercial supply with 
a periodic current. Their station at West Brompton, situate as 
some say between the “quick and the dead,” lies between the 
Metropolitan District Railway and the London and Westminster 
Cemetery, with a frontage to the Richmond Road. The com- 
pleted station will contain 12 sets of plant each, capable of 
supplying 4,000 16-C.P. lamps, the engine and boiler room, offices, 
workshops, testing rooms, engine and drawing offices, taking up a 
plot of land, 470 feet x 60 feet. Three of the sets of plant are 
down ; and although powers were only obtained in’ October last, 
nearly eight miles of underground mains have been laid, and 
current is supplied to 7,000 incandescent lamps, increasing by 500 
per week on its circuits, and it is running permanently and supply- 
ing these by meter. Fowler’s horizontal coupled compound engine,’ 
of 200 H.P. 30-inch stroke, 88 revolutions per minute, drives by’ 
seven cotton ropes, 1} inch diameter, from a 14 foot flywheel, a 
Lowrie-Parker dynamo, with fixed armature and rotating field 
magnets, capable of maintaining an output of 100 units at a speed 
of 350 revolutions per minute. The E.M.F. is 2,000 virtual volts, 
and the periodicity 83. The revolving field magnets are supplied 
with magnetising current by an exciter driven by four }-inch 
ropes from the shaft of the alternator. This is a series wound 
Elwell-Parker continuous current machine giving 8 ampéres. All 
wires are brought underground to the testing room, and are brought 


_ up at the back of the switchboard, so that it is impossible to touch 


the high tension connections. ‘he switchboard is constructed in 
chinaware mounted on ebonite, and connection between the 
dynamos and mains is made by insertion of the connecting block 
with four brasspegs. Any circuit can be connected toany dynanio, 
and it is impossible to short circuit a machine, by reason of the 
distance of the brass pegs. 

The regulation of the dynamo is effected to within 1 per cent. 
by means of the Lowrie-Hall regulator, which utilises the thermal 
effects of the current as a means of maintaining a constant E.M.F. 
across the terminals of the alternator. A thin wire attached at 
its extremities and weighted at the centre, is connected across one 
coil of the armature of the alternator, and by its sag allows a rock- 
ing arm to make contact with one or other of two tables connected 
to the two coils of the variable resistance fixed above the wire 
chamber. The liquid resistance is in shunt with the field magnets 
of the exciting dynamo, and by weakening or strengthening its 
field varies the magnetising current to the alternator, and, there- 
fore, the pressure across its terminals. This current at 2,000 
virtual volts is distributed underground by means of lead-covered 
cables drawn into gas pipes, 3, 4, and 5 inches diameter, with joint 
boxes at suitable intervals. 

The mains are of special make, being Fowler- Waring cables, manu- 
factured under Tatham’s and Waring’s patents. ‘lhe insulation 
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is the highest yet made for cables, being stated as over 3,000 meg- 
ohms per mile. The insulation consists of fine braidings saturated 
with a patent solution, and the cable is then lead covered, and 
has a coating of hemp over all. The cables are made in five 
standard sizes to supply 2,000, 1,500, 1,000, 500 and 250 10-C.P. 
lamps ata distance of 1 mile. The largest cable of this make in use 
is $2. These cables are not exclusively used by the House-to-House 
Company, but have been found the most satisfactory up to the 
present. It is somewhat curious that lead covered conductors 
should be found so satisfactory for use, with alternating currents, 
in this country, as there is a great tendency for a spark to break 
down the dielectric on account of the induced currents in the 
lead, and in America elaborate apparatus is inserted to do away 
with this tendency. The cables were also used to carry the 
10,000 volts that Mr. Ferranti proposes to use to convey the elec- 
trical energy from Deptford to London, and certainly these have 
been the only cables which have withstood the voltage employed 
by the London Electric Supply Corporation for any time, and, 
though they: subsequently developed faults, the tension was 
phenomenal, and no research has up to the present demonstrated 
what goes on when an abnormal pressure is employed. 

Before reaching the switchboard the current has to pass 
through a high tension fuse consisting of a long length of fine 
copper wire. The steam supply to the engines is maintained by 
six Babcock-Wilcox water-tube boilers, capable of evaporating 
5,500 Ibs. of water per hour, and requiring not more than 1 Ib. of 
best Welsh coal per 101 Ibs. of water evaporated. Working pres- 
sure, 150 lbs. per square inch. 

The secondary generators or converters, are coupled in parallel 
on the high tension circuit, and reduce the pressure from 2,000 
virtual volts in the primary, to 190 virtual volts on the secondary, 
with a corresponding increase in the ampérage. The Lowrie-Hall 
transformer is one of the “core ”’ class, that is, it. has two sets of 
coils and only one core. It is built up of thin iron plates, each 
plate being separately insulated from the rest to prevent eddy 
currents. On each of the individual cores a primary and second- 
ary coil is wound, part of the core projecting beyond the coils at 
both ends. The coils are then placed side by side, and the plates 
of the projecting cores are turned over alternately, each pair of 
plates forms a closed magnetic circuit insulated from the rest, 
and the two individual cores forms one endless magnetic circuit. 

One of the principal points in a system of public supply is that 
of measurement of the quantity of electricity supplied, and this is 
an especially difficult problem with alternate or periodic currents. 
Messrs. Lowrie, Hall and Kollé, have succeeded in utilising the 
principle of Edison’s chemical meter for this purpose, by inserting 
into the lamp circuit an electrolytic vessel, and cell «f constant 
electromotive force, which will therefore add its difference of 
potential to one phase, and subtract it from the reversed one, 
‘ thereby creating a difference in the total quantity that has passed 
round the circuit positively and negatively. The equivalent 
therefore is obtained of a continuous current of an amount pro- 
portional to the number of lamps that are on the circuit, and the 
quantity of metal lost by one plate and gained by the other 
measures the total number of lamp hours or Board of Trade 
units. ; 


GLAscow AND BourRNEMOUTH. 


Two other systems of high tension alternate current distribution 
deserve notice as being like the Lowrie-Hall, complete in them- 
selves from generation todissipation. These are the Ferranti and 
the Mordey. Glasgow is favoured by having an overhead network 
of conductors working at 2,400 virtual volts, and as the station 
worked by Mavor and Coulson is a typical one, it is interesting to 
compare it with the others. 

The station was laid down on ground acquired by Messrs. Muir, 
Mavor and Coulson, Limited, in Little Hamilton Street. The 
engines, boilers, and dynamo are on the ground floor, which has an 
area of about 1,400 square feet, and the plant at present at work 
is capable of supplying 1,750 16-C.P. incandescent lamps. By the 
end of this year it is expected another engine and dynamo will be 
in working order, doubling the power of production. <A loco. type 
steel boiler supplies them at a pressure of 100 lbs. to the square 
inch, to which feed water is supplied by a Worthington steam 
pump capable of delivering 2,000 gallons per hour at a slow speed, 
a self-starting injector capable of feeding two boilers, and a Berry- 
man feed heater. 

The motive power consists of a compound non-condensing 
horizontal tandem engine of the Putnam type, with tappet and 
cam valves, with cylinders 14 and 22 in. diameter, by 42 
in. stroke, and indicating 200 H.P., at 85 revolutions, the 
flywheel being 14 feet in diameter. This drives by rope 
gearing a Ferranti alternator 4 feet in diameter, at 450 
revolutions per minute, weighing in all 7 tons, and carrying its 
own exciter on the armature shaft. The exciter, which is shunt 
wound, supplies 30 ampéres at 95 volts to the field circuit of the 
alternator. Special arrangements have been made for continuous 
running, in order to maintain a constant supply day and night. 
A reservoir of oil with level gauge glass is erected above the 
machine and supplies a constant service to the bearings, the oil 
passing then to a reservoir from which it is pumped back again. 

The switchboard is a double pole one with means of throwing 
over the distributors on to the Siemens alternator which has an 
output of 250 amperes, at 50 virtual volts, and is on Kennedy’s 
plan raised to 2,400 virtual volts by means of a large station 
transformer (which plan has lately been suggested for Deptford 
as being safer than having 10,000 volts on the dynamos). The 
small alternator is driven from an inverted cylinder compound 


‘pole switches. 


_ main current is at zero. 


engine of 50 H.P. by rope, and is used for the supply during the 
small hours of the morning. The periodicity of the Ferranti 
current is 67. The facility with which the field magnets can be 
separated and the armature exposed for examination is a great 
practical advantage. On the switchboard are fixed two ampére 
gauges, and an electrostatic voltmeter of Sir Wm. Thomeon’s design, 
the gauges being in the high tension circuits,.and the voltmeter — 
being across the terminals of the alternator which is coupled to 
the supply circuits by means of six fuse boxes also mounted on the 
switchboard, one for each cable of each circuit and three double 
D The fuses are made up of lengths of fine copper 
wire about one foot long, and are fixed in vulcanite supports at 
each end of an earthenware box, which is made with internal 
ridges so as to cause the fuse to blow at a numberof places at 
once. These boxes are ordinarily covered by an:earthenware lid. 
From the double pole switches the six cables pass out of the 
station on porcelain insulators to the circuits.’ .~. 
Of the six overhead circuits, one supplies the Municipal Build 
ings, and the others radiate out west, north, and eastwards. In 
the Municipal Buildings 1,100 lamps are in use, and the current 
is supplied by meter, that of the Aron pattern, being fixed on the 
circuit to the six transformers coupled to the various lamp circuits 
inside the building. Generally, however, the Schallenberger 
meter is used, and is giving satisfaction, probably superseding the 
Aron, as its accuracy is greater. It consists of a circular iron 
disc placed on a vertical arbor attached to connecting mechanism, 
and also carrying a fan to introduce resistance to movement by air 
friction. The iron disc rotates very freely. ‘Two diameters of this 
disc are chosen inclined to each other at 45°. A coil of copper 
ribbon fixed to the case is coiled round each of these diameters ; 
one of these coils is connected with one of the wires going to the 
lamps, and the other is closed on itself, and the latter has there- 
fore induced currents circulating in it attaining a maximum a 
quarter of.a period later than the main current, that is when the 
: Thus we have a continuous rotation of 
the iron disc when an alternating current is flowing in the main 
coil.. It isa very convenient type of meter for alternate currents, 
the only objection being that its indications vary with the speed 
of reversals of the alternating current: our best governors are not 
perfect, and our most reliable suppliers of electricity would be 
tempted to alter its indications by increasing the speed of the 
engines a little. ‘ 
The Aron meter consists of an ordinary clock with a coil of 
wire for the bob of the pendulum, and below this is fixed a coil of 
wire, carrying the current going to the lamps. The effect of the 


_ current is to diminish the influence of gravity on the pendulum, 
, and thus cause the clock to lose time. 


The loss of time as com- 
pared with a good uninfiuenced clock shows the number of units of 
electricity which has passed through the instrument. The fact 
that the clocks require to be wound up militates greatly against 
the general adoption of this meter, and there are several minor 
objections to it. The Ferranti converters used in Glasgow are of 
the shell type, with two cores and one coil, and seem to be equally 
efficient with the Lowrie-Hall. It will be clear that the exact 
disposition of the coils and core is immaterial so long as the rela- 
tive position is maintained: that is, a primary electric inducing 
circuit linked to a secondary induced circuit by means of a mag- 
netic circuit closed through the primary and the secondary. 

The system in use at Bournemouth, and lately laid down at 
Bourpevalley, 23 miles from the town, is that largely brought out 


- by Mr. Mordey. It is generally accepted that transformers, though 


economical in that the generating station may be a long distance 
away from the consumers, do not do away with the necessity for a 
low tension distributing net-work ; and that therefore the system 


- is worked on the principle of one Jarge generating station, and 


several scattered distributing stations, having large transformers 
supplying within a radius of something like 200 to 300 yards ; and 
both Mr. Ferranti and Messrs. Lowrie and Hall know this. Mr. 
Mordey, on the other hand, prefers to allow a transformer to be 
placed in each consumer’s premises, and his system is designed to 


- admit of the greatest flexibility in this respect. 


The Bournemouth station is built on a very large plot of land, 
acquired by the Brush Company, conveniently situated as to supply 
of fuel and water, and quite free from the objection to the site of 
former electric works, in so far as there are no risks of causing in- 
convenience or annoyance from vibration or other trouble to resi- 
dents. The company have erected a building covering 3,200 square 
feet, and divided into two by a partition wall forming the boiler 
and engine rooms. The boilers are made by the Babcock-Wilcox 
Company, and are of 150 H.P. each. The motive power is fur- 
nished by two inverted cylinder compound engines, designed by 
Raworth, the engineer to the Brush Electrical Engineering Com- 
pany, of 75 H.P. each. The dynamos are Mordey alternators, 
each capable of supplying the primary circuit of converters, light-. 
ing in all 2,000 lamps. The exciter is a Victoria machine, driven 
by friction gear, by a smaller engine of the same type as those 
driving the high tension dynamos. The speciality of the station 
is the splendid appliances for switching, and the care which has been 
devoted to minor detiils, such as fixing a jockey pulley to tighten 
the endless rope driving. i : 

There seems to be a general desire for uniformity expressed in 
central station work, as low tension machines are now nearly 
always driven direct by Willans engines, or high-speed direct- 


' acting engines of a like type, so that a medium speed dynamo ma 
be coupled to the engine shaft. 


It is usual in present practice to keep the pressure constant, not 
at the station, but at some point about the centre of the supply 
network ; and in this connection a volt indicator is quite as useful 
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in regular work as a voltmeter. It is scarcely necessary to 
explain that by the term indicator is meant an apparatus which 
will show whether the volts are or are not at their normal value, 
and, if not, in which direction they are at fault. Such an instru- 
ment has only to be calibrated for one particular value, and 
ought for that reason alone to be much cheaper than a meter. 
Moreover, as it is only intended to be used at one current 
strength, there is no objection to the employment of soft iron. 

Probably some use might be found for an alternating current 
volt indicator. The principle of alternating current deflection 
to which Prof. Fleming in this country, and Prof. Elihu 
Thomson in America, have devoted attention, would obviously 
lend itself to this end. The writer is not aware of any applica- 
tion having yet been made of this principle to any instrument for 
electric lighting work. 

The problem of electric lighting from central stations is com- 
paratively easy, if plant can be put down near the centre of the 
area to be supplied, with the right of way, and powers granted by 
a provisional order. 

When permission can be obtained to lay cables underground, a 
three-wire system at 220 volts, or continuous current transformer 
system at 500 volts, has much to recommend it in comparison with 
the alternating current. Much has been said on the subject of 
the cost of copper; and the habit of basing estimates of the cost 
of a network on the price of copper is one to be avoided, having 
led to erroneous conclusions much too favourable to systems using 
high E.M.F. 

There can be no doubt that there is a possibility of the high 
tension circuit making contact with the low tension circuit 
winding in an alternating transformer, and since the former is 
always joined to the supply leads of the network, there is a con- 
stant loss due to want of balance between the primary E.M.F., and 
the back induction of that coil. With low tension working the 
highest efficiency occurs during the minimum load, that is for the 
greater part of the twenty-four hours ; while with the high tension, 
alternating current, the highest efficiency is at full load, and for 
the greater part of the day the loss is very high—higher than the 
loss in the low tension system when working at maximum load. 

To sum up; on examining all sides of the question, the rival 
merits of the various systems seem very evenly balanced; each 
method of distribution is showing itself, wnder given circumstances, 
to be a sound and practical system to adopt; each method has its 
own special advantages and disadvantages, and time alone can 
show which of the many proposed is fittest to survive upon the 
largest scale; or whether they are all doomed to fall before a 
p hose combining the merits and avoiding the demerits of all 
others. 


LONDON COUNTY COUNCIL. 


Ar the weekly meeting, held at Spring Gardens, the Chairman of 
the Highways Committee submitted the following report :— 

The Electric Lighting Acts impose on the council the duty of 
testing meters for electric energy supplied for any purposes. In 
order to perform this duty properly, we are advised that the 
meters should be tested by means of a current the same in 
quality, character and periodicity as that for which the meters are 
to be used. It is therefore desirable that the council should 
obtain power to require any electric lighting company to supply 
energy to the testing station now being established, and to any 
others which may be hereafter established, where such testing 
station is beyond the limits of the company’s area of supply, such 
energy to be used only for the purposes of testing. They, there- 
fore, recommend that the Parliamentary Committee be instructed 
to insert in the Council’s General Powers Bill of next session a 
clause giving the council power to require any electric lighting 
company to supply electrical energy to the council’s electric test- 
ing stations, even if the station for which the supply is required 
be beyond the limits of the company’s area of supply, and autho- 
rising such company, subject to the usual notices, to break up 
streets for the purpose of laying the mains necessary to afford such 
supply to the testing station. 

The Electric Supply Corporation has served two notices, one 
(registered No. 128), dated October 30th, 1890 (1 plan), of inten- 
tion to lay mains in West Strand (part of), Charing Cross (part 
of), Northumberland Avenue (part of), and the other (registered 
No. 129), dated November 3rd, 1890 (1 plan), of intention to lay 
mains in the Strand (part of), and Bedford Street (part of). The 
proposed interference with so busy a thoroughfare as the Strand 
is to be deprecated ; but the company had statutory power to lay 
its mains there, and although it has endeavoured by negotiation 
to adopt a route for these mains in the area of supply of an 
adjoining company, so as to avoid to some extent the interference 
with the Strand, it has been unsuccessful. In these circum- 
stances, they were of opinion that the council would not be justi- 
fied in withholding its consent to the works referred to in the 
notices, and recommend that the sanction of the council be given 
to the works referred to in the two notices (registered Nos. 128 
and 129), of the Electricity Supply Corporation, dated October 
30th and November 3rd, 1890, respectively, upon condition that 
two days’ notice be given to the council’s engineer before any of 
the works are commenced ; that the concrete floor of the road- 
boxes be made 9 inches thick ; that the York stone at the top be 

4 inches thick ; that the longitudinal girders in all the boxes be 


laid on 3-inch stone templates the full thickness of the brickwork ; 
that the. work when commenced shall be continued by day and 
night shifts, and be carried on so that the traffic shall not be inter- 
fered with more than is absolutely necessary ; and that the work 
shall be completed within the shortest time possible. 

They had considered a notice (registered No. 130), of the West- 
minster Electric Supply Corporation, of intention to lay mains in 
Chesterfield Gardens (1 plan). There appears to be no objection 
to the proposed works, and recommend that the sanction of 
the council be given to the works referred to in the notice (regis- 
tered No. 130), of the Westminster Electric Supply Corporation, 
dated 6th November, 1890, upon condition that the company do 
give two days’ notice to the council’s engineer before commencing 
the work ; that the mains be laid under the footways wherever it 
is found practicable to do so; and that the covers of the boxes to 
be used shall consist of iron frames filled in with materials to suit 
the paving. 

A notice (Registered No. 131), dated 6th November, 1890, has 
been received from the Metropolitan Electric Supply Company, of 
intention to lay mains in Exeter Street, Strand (1 plan). The 
proposed works are of the same character as those of this company 
previously sanctioned by the council, and recommend that the 
sanction of the council be given to the works referred to in the 
notice (Registered No. 131) dated 6th November, 1890, of the 
Metropolitan Electric Supply Company, upon condition that the 
company do give two days’ notice to the council’s engineer before 
commencing the works; that the mains be inclosed in 5-inch iron 
pipe, and be laid under the footways wherever it is found practi- 
cable to do so; that the covers of the boxes to be used shall con- 
sist of iron frames filled in with material to suit the paving ; and 
that the works generally shall be of the description approved by 
the council on 1st October, 1889. 

They had considered a notice, dated November 11th, 1890 (Regis- 
tered No. 132), from the Kensington and Knightsbridge Electric 
Lighting Company, of a proposed extension in Church Street (1 
plan), and a further notice (Registered No. 133) from the same 
company, dated November 12th, 1890, of a proposed extension in 
Hyde Park Gate. The works referred to in these notices are of 
the ordinary character and it was recommended that the sanction 
of the council be given to the works referred to in the two notices 
(Registered Nos. 182 and 133) of the Kensington and Knights- 
bridge Electric Lighting Company, dated November 11th and 
November 12th, 1890, respectively. 

They had considered an application from the National Tele- 
phone Company for permission to lay two lead-covered cables 
along the entire length of the council’s subways between the 
Mansion House and Westminster Bridge. We are advised that 
these are subways to which the Metropolitan Subways Act, 1868, 
applies, and that the council has no power to charge rent for the 
use of them, but can only make a charge for supervision. There 
appears to be no objection to these cables being laid in the sub- 
way; and therefore recommend that the National Telephone 
Company be allowed to lay two lead-covered cables in the sub- 
ways between the Mansion House and Westminster Bridge, upon 
condition that the cables referred to be laid in such position as 
the council’s engineer may direct, and that the work of laying 
them be carried out to his satisfaction; that all damage which 
may be done to the subway in the execution of the work be made 
good by, and at the expense of the company; and further that 
the company do undertake to pay such charges, in respect of 
supervision of all its cables now or hereafter to be placed in the 
subways, as may be agreed upon between the council and the 
company at a future time. 


THE ELECTRICAL BEHAVIOUR OF 
CERTAIN AMALGAMS. 


A RECENT issue of the Zeitschrift fiir Physikalisches 
Chemie contains an interesting account of an investiga- 
tion into the magnitude of the polarisation given by 
various amalgams in a solution of the corresponding 
chloride against zinc amalgam. The author is Mons. 
Le Blane. 

The apparatus employed in this investigation was of 
an extremely ingenious character ; a prominent feature 
in it was a large tuning fork, which was so adjusted 
that its vibrations allowed the electromotive force of 
polarisation to be measured while the primary current 
was, practically, flowing constantly. 

A means of estimating the relative stability of the 
various amalgams was afforded by the rate of fall of the 
degree of polarisation after the primary current was 
interrupted. 

Le Blane found that amongst the amalgams of the 
metals of the alkalies and alkaline earths, those of 
lithium and magnesium are the least stable. 

A current of electricity from a battery of eight 
Leclanché cells was passed for about ten minutes in 
the case of a number of amalgams; with nearly all of 
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them there was but a very slight disengagement of 
gas. With the amalgams of magnesium and lithium, 
however, there was a comparatively active evolution of 
gas. 

It was found by Le Blanc that when a mixture of 
solutions of zine chloride and hydrochloric acid were 
dealt with, a quantity of zinc amalgam was deposited 
at the negative pole; this, he considers, indicates that 
atomic hydrogen displaces the metal zinc in its salts. 

A new light is thrown upon the vexed question of 
ammonium and alkyl ammonium amalgams. . Most of 
the text-books question the existence of ammonium 
amalgam. Let us take'an instance and quote from a very 
well-known book. ‘When a solution of ammonium 
chloride is poured over sodium amalgam a soft slimy 
mass is formed, which swells up to many times the 
original bulk of the sodium amalgam. This curious 
substance has been termed an ammonium-amalgam, on 
the assumption that it was a combination of the radicle 
N H, with mercury. In reality, however, it is nothing 
but a mercurial froth inflated with a mixture of am- 
monia and hydrogen.” 

Ammonium-amalgam was Bidenverdd’ ‘almost simul- 
taneously by Berzelius and Pontin (vide Gilbert’s 
Annalen der Physik und Chemie, vol. vi., p. 260) and 
by Seebeck (vide Gehlen, Allg. Journ. Chemie, vol. v., 
p. 482). It can be readily obtained when a current 
from a galvanic battery is passed through aqueous 
ammonia or through an aqueous solution of an ammo- 
nium salt containing metallic mercury placed in con- 
nection with the negative pole. The same substance 
is formed when a globule of mercury is placed on a 
piece of moistened sal-ammoniac and connected with 
the negative side of a voltaic battery of very moderate 
power, the circuit being completed through a platinum 
plate upon which the sal-ammoniac rests ; decomposi 
tion of the latter rapidly ensues, and ammonium 
amalgam is formed. Sir Humphrey Davy described it 
as a butter-like mass of a grey metallic appearance, 
and much lighter than water. Atordinary tempera- 
tures it quickly decomposes into mercury, ammonia and 
free hydrogen, but at the freezing point it crystallises 
in cubes, and according to Grove does not decompose 
spontaneously. 

Endless discussions have taken place over thisamalgam, 
and the balance of opinion has been fairly evenly 
divided. Le Blanc’s work sets this question at rest, for 
the phenomena which he observed with solutions of 
the ammonium chlorides are quite comparable with 
those obtained when the metallic chlorides are em- 
ployed. This goes to prove that the ammonium and 
alkyl-ammonium amalgams have an actual existence. 

These amalgams, however, as might be supposed, are 
much less stable than the metallic amalgams usually 
are—a point which is well illustrated by the fact that 
the electromotive force of polarisation falls off in a 
relatively rapid degree as the primary current ceases to 
flow. 

Besides the interesting amalgam of the hypothetical 
radicle ammonium. Le Blanc investigated the follow- 
ing compound radicle amalgams :— 


Methyl-ammonium amalgam. 
Kthyl-ammonium amalgam. 
Di-methyl-ammonium amalgam. 
Di-ethyl-ammonium amalgam. 
Tri-methyl-ammonium amalgam. 
Tri-ethyl-ammonium amalgam. 
Tetra-methyl-ammonium amalgam. 


Of these the most unstable is tri-ethyl-ammonium 
amalgam, and it is rather doubtful whether it really 
exists. The tri-methyl and the di-ethyl-ammonium 
amalgams are also extremely unstable. 

The formation of a mercury “froth” on the surface 
of the liquid during the process of electrolysis has 
hitherto been held to be a capital indication of the for- 
mation of an amalgam, but this view must be modified. 
Le Blance’s investigation shows that in the case of the 
ethyl-ammonium amalgam no froth rises to the surface, 
and yet the electrical behaviour shows beyond a shadow 


of doubt that a definite and comparatively stable 
amalgam has been formed. 

Those of our readers who know German, and may 
wish to examine into the details of this interesting 
piece of research may consult the “ Zeitschrift fiir 


oka Chemie,” vol. v., commencing at page 
i: 


FIRE AT GROSVENOR GALLERY CENTRAL 
STATION. 


MR. FERRANTI has kindly supplied us with the fol- 
lowing facts relating to the fire at the Grosvenor 
Gallery :— 

“Up till recently the Grosvenor Station was sup- 
plying the whole of the lights of the London Electric 
Supply Corporation. Due to the obtaining of an, in-, 
junction by the neighbours, the corporation hasbeen: 
obliged to abandon this station for generating purposes, 
and use it only for a distributing station. It was neces- 
sary, so far as was possible, to stop down the Grosvenor 
generating station, turn out a certain portion of the 
machinery which had been running there, and instal 
the necessary converting machinery for the purpose of 
transforming from the high tension to the interme- 
diate tension for supplying to the customers. All this 
had to be done with the minimum of delay. It was, 
therefore, a case of stopping down on Saturday nights, 
and working as hard as possible to finish the installa- 
tion of the transformer machinery by as early an hour 
on Sunday afternoons as possible. This process was 
partly done. The whole of the work which was put 
in was of an entirely temporary nature, India-rubber- 
covered wires being used for carrying the current, 
light woodwork being used to support these wires, and 
the switches instead of being upon permanent sup- 
ports were held by woodwork.” . 

“ The accident occurred at 6:30 on Saturday morning, 
owing to the action of a linesman in plugging ona fresh 
set of converters. The man was not ‘sufficiently cool 
for this particular purpose. Hesitating in putting on 
the switch, it arced slightly : instead of pushing it in, 
he drew it back and broke the contact. The heated 
surfaces, together with the 5,000 volts pressure which 
was being used, caused the arc to maintain. Itran up 
the woodwork and set light to the ceiling, which was 
composed of cross-boards with tar between for the pur- 
pose of keeping out moisture from the tank which 
formed the roof.. The whole place was burned down 
in the brief space of twenty minutes. An hour after 
the accident occurred the whole place was quiet and 
fairly cool. The linesman had ample opportunity of 
entirely stopping any damage from his first careless- 
ness, because the switch which he put on was only a 
plug, and meant for connecting a circuit, there being a 
large switch within a yard’s distance for breaking the 
supply passing through the plug switches. If he had 
been too frightened to turn off the switch, he had again 
another safeguard in the safety switch at’ the end OFe 
the room, which would cut off the whole supply from 
Deptford. He also had the option of signalling to 
Deptford to stop the supply, but this was stopped 
before the man could have finished signalling, as they 
saw by the action of the ammeters and voltmeters at 
Deptford that something was wrong in London.” 

We believe that the cost of.the destroyed apparatus 
amounts to between £15,000 and £20,000, all of which 
was uninsured. 


Electric Lighting in Panama.—aAn electric: light 
company, acting under contract with the Municipal 
Government, has introduced the electric light for public 
and private purposes in the. town of Panama.’ The 
lighting of the streets is effected by 43 arc lamps, and 
300 glow lamps are installed on private premises, 
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NOTES. 


The Electric Light at Bath.—At a meeting of the 
Town Council last week, Mr. Sturges, on moving the 
adoption of the report of the Special Electric Lighting 
Committee, complimented Mr. Massingham upon the 
success of his installation. He also congratulated Bath 
upon having taken the position it had done in the 
matter of the electric light, and upon this important 
and beautiful improvement in the lighting of the town 
and houses having been so readily adopted. He ad- 
vocated an independent inspection by a leading elec- 
trician. Mr. Massingham had stated that he would be 
better satisfied if they employed an expert of the 
highest standing they could find—that was Mr. Preece; 
and he would move, as an addition to the report, that 
they employ a scientist of sufficient eminence to in- 
spect the whole of the works and report to the council. 
Mr. Sturges added that the Board of Trade would 
insist on inserting a clause in Mr. Massingham’s license 
that he should not be compelled to sell at the end of 
seven years, if he wanted an extension. Mr. Massing- 
ham, however, was perfectly willing not to have such 
a clause, but the Board of Trade insisted that he should. 
In the course of the discussion which ensued, General 
Burn expressed an opinion that the new illuminant 
was an immense improvement on the old gas light, and 
as a practical proof of its superiority he mentioned that 
a threepenny piece placed on the pavement between 
two of the electric standards could be seen easily, 
whereas it was impossible to detect a similar coin 
placed on the pavement between two gas lamps. At 
the close of the discussion the report was unanimously 
adopted. 


Electric Lighting at Stroud.—A public meeting a few 
nights ago at Stroud approved of a scheme for lighting 
the town by electricity. 


Ship Lighting,—Last week Messrs. David W. Hen- 
derson, Glasgow, launched to the order of Messrs. J. and 
A. Allan, the steel screw steamer Mongolian. She is 
fitted throughout with the electric light. A sister ship 
to the Mongolian will be launched in the spring of 
next year. 


French Submarine Cables,—In reviewing the work 
now being accomplished in the West Indies by the 
Société Francaise des Télégraphes Sous-marins, and 
while congratulating the Ministry for the Colonies on 
the zeal it has displayed in this direction, the Paris 
technical press points out that there are other and more 
urgent telegraphic communications to be established. 
The places with the most pressing need for cable con- 
nection are Réunion, Maurice, and Madagascar, which 
represent most important interests, long suffering from 
inattention ; the Comoro Islands and New Caledonia, 
also, claim the consideration of Government. 


Important to Electric Light Companies.—At a recent 
meeting of the Paris Municipal Council the following 
measures were agreed to:—Parliament is invited to 
pass a special law to assimilate the electric lighting in- 
dustry with those enterprises which, being considered 
dangerous, are-under the constant supervision of the 
Prefecture of Police. The administration is invited to 
inscribe in the conditions of contract for electrical 
companies, whenever a new concession may be asked 
for, the express obligation to employ smoke-consuming 
apparatus, or to make use of combustibles which do not 
give off smoke. 


Canal Traftic.—A German contemporary states that 
a Magdeburg firm will shortly make experiments on 
the Finow Canal with boats and timber rafts worked 
by electricity. 


A Bordeaux Exhibition,—An electrical section is 
being formed in this international exhibition, which is 
to be opened in Bordeaux in May next. 


A Long Price.— The English and German electric 
light companies in Madrid maintain the high price of 
14d. to 15d. per unit. The expression “ go to Bath,” 
to inspect Mr. Massingham’s lighting and charges, must 
now be changed to “ go to Madrid.” 


Italian Electro-Technical Schools.—There are three 
electro-technical schools in Italy. One is situated in 
Milan, the second in Turin, and the third in Naples. 


Another Franco-Danish Cable-—The President of the 


- Republic has just signed a decree regulating the laying 


and working of a second telegraphic cable between 
Calais and Denmark. 


The Theatrephone.—The theatrephone is about to be 
installed in several of the Paris clubs, notably in that 
of the Union Artistique, where it will shortly be at 
work. 


Personal.—Sir Frederick Abel, F.R.S., has accepted 
the seat on the board of J.C. and J. Field, rendered 
vacant by the death of Mr. G. Maule. 


The Royal Society.—The following papers were down 
for reading yesterday :— Prof. J. V. Jones, ‘ On the 
Determination of the Specific Resistance of Mercury 
in Absolute Measure.” Dr. Hopkinson, F.R.S., “ Mag- 
netism and Recalescence.” 


The Old Students’ Association.—A Cinderella dance 
will be held at the Westminster Town Hall on #riday, 
December 12th, 1890. Tickets, 3s. 6d. each, may be 
obtained from the members of the committee, or from 
Mr. Reginald J. Jones, hon. sec. 


A Valuable Publication.—The sixth edition of 
“ Electric Lighting and the Management of Accumn- 
lators,’ by Sir David Salomons, Bart., will shortly be 


‘ published. 


Tenders Wanted.—Bombay.—Sealed tenders will be 
received by the Municipal Commissioner for the city of 
Bombay up to 1 p.m. on February 16th for experimental 
lighting by electricity of certain streets of the city of 
Bombay for two years. Forms of tender and schedule 
of conditions, and a sketch of the portion of the city, 
showing the streets to be lighted, may, on payment of 
£1 sterling, be obtained from Messrs. E. W. and R. 
Oliver, 1, Corbet Court, Gracechurch Street, London, 
E.C., who will, on application, give any further infor- 
mation that may be required. Tenders must be ac- 


‘companied by a deposit of one thousand rupees in cash 


(not to bear interest), or in public securities for that 
amount to be paid to the chief accountant of the 


‘Municipality of Bombay, which will be forfeited to 


the corporation in case of refusal to sign the contract 
embodying the conditions mentioned in the schedule 
above referred to. A further payment, to make the 
total deposit equivalent to 5 per cent. on the contract 
amount, will have to be made by the contractor whose 
tender may be accepted, before signing the contract. 
Mr. Rienzi Walton, executive engineer, Municipality, 
Bombay. 

Edmonton, — For lighting public hall, stores, &e., 
Letters to Mr. Walker, people’s provider, Upper 
Edmonton. 

Mr. Tesla on Sound Views.—In a letter to Industries 
on alternating motors, Mr. Nikola Tesla concludes an 
able letter as follows :—‘* You state that I have misin- 
terpreted my results, and it looks as though you believe 
my views to be unsound. Your arguments are those 
of an eminent scholar. I was myself a fair scholar. 
For years I pondered, so to speak, day and night over 
books, and filled my head with sound views—very 
sound ones, indeed—those of others. But I could no 
get to practical results. I then began to work and think 
independently. Gradually my views became unsound, 
but they conducted me to some sound results,” 
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Failure of Accumulator Traction in Australia,— 
The Victorian Electrical and Telegraphic Journal for 
last month contains the following suggestive para- 
graphs :— 

“The Sandhurst and Haglehawk Electric Tramway 
Company ceased running on Wednesday, 24th Sep- 
tember, the accumulator system of traction having 
proved a failure. This will be noted with regret by the 
public as well as shareholders. The latter are worthy 
of much praise for the persistent resolve to succeed if 
success were attainable.” 

“Tt is curious to note that the only accumulator- 
driven system which was alleged to be a commercial 
success, that on the Barking Road, London, is now 
proved to be a commercial failure, to judge by the 
reports in the electrical press of late date.” 

“This company were using the same cars and motors 
as the Sandhurst Company. This latter company may, 
if the requisite power be obtained, adopt the over- 
head wire system, which has proved successful in 
America, 


Western Counties and South Wales Telephone Com- 
pany.—We must take this opportunity of expressing 
satisfaction at the continuous progress of this company, 
which forms at once an example for other enterprises 
with far greater pretensions. A few months ago the 
company was approached by the Port of Plymouth 
Chamber of Commerce with a view to establishing a 
signal station on Rame Head for reporting by telephone 
to Plymouth all vessels passing up or down Channel or 
entering the port, as well as casualties and other 
shipping news of interest. No time has been lost, and 
provided that arrangements can be made with the 
Admiralty, the station will be in working order in a 
few weeks. The Devon and Cornwall Homceopathic 
Dispensary and Cottage Hospital is in connection with 
the exchange system free of charge, and among the 
more recent developments of the system is the conver- 
sion of the single trunk line to Plympton, Ivybridge, 
and Avonwick into a metallic circuit or double wire. 
A tradesman at Plympton can now converse with any 
subscriber in the Three Towns for an annual rental of 
£10, and a private resident will have the same privilege 
for £5 per annum, provided he lives within a quarter of 
a mile from the Plympton office, £1 5s. per annum 
being charged for every additional quarter of a mile. 
Similar services to this will be established at other 
places early in the new year. 


Electric Light Mains.—Messrs. Henley’s Telegraph 
Works Company, Limited, has favoured us with samples 
of electric light mains covered with vulcanized India- 
rubber which the company has been, and is, supplying 


to the Kensington and Knightsbridge Electric Supply - 


Company, Westminster Electric Supply Company, 
Notting Hill Company, Crompton & Co., &c. It is 
believed that the largest of these samples, viz., 61/10s 
is the heaviest vulcanized India-rubber cable that has 
ever been made. The weight of the conductor alone 
is 74 tons, and its sectional area is ? square inch. 
Judging from the samples before us, the company 
should feel itself well satisfied with its manufactures 
both electrically and mechanically. 


“ Darkest England and the Way Out.’’—The staff and 
men of the dynamo department in the works of W. T. 
Goolden & Co. having resolved to raise a subscription 
to aid General Booth in his great work of endeavouring 
to raise the lapsed masses of his fellow men, it was at 
once started vigorously, and chiefly through the sympa- 
thetic influence of C. W. Atkinson, Esq., the sum of 
six guineas. was in a few hours collected and forwarded 
to General Booth last Saturday. The instrument de- 
partment staff may possibly send in a contribution, but 
no definite steps have up till now been taken in the 
matter. 


A New Cable.—The Great Northern Telegraph Com- 
pany is about to lay a new direct cable between Fano, 
off the West Coast of Jutland, and Calais, 


Electrical Engineers Students’ Meetings,—There will 
be no students’ meeting held on Friday next, as adver- 
tised. On the 5th proximo, Mr. Garret will read a 
paper on ‘Search Light Work.” 


Catalogue.—We have received a catalogue of tech- 
nical books “On the Mechanical Arts” from the 
Britannia Company, Colchester. 


Telephones in Russia.—A French company has re- 
cently obtained a concession from the Russian Govern- 
ment for the construction of a telephone system between 
St. Petersburg, Moscow, Warsaw, and Berlin. The 
charge for the use of the telephone will be 8 francs 
for the first minute, and 4 francs each additional 
minute, 


Prices of Incandescent Lamps.—Mr. C. J. Robertson, 
writing from Aldersgate Street, says :—‘“‘I notice in 
your last issue a note on the present low price of incan- 
descent lamps in the States (7.e, 44 cents. each). I 
thought it might interest you to hear that I am myself 
supplying lamps (made within 300 miles of London), 
of a quality and durability second to none—includ- 
ing the ‘Edison-Swan’—at the still lower price of 
ls. 7d. (ae, 38 cents, American) each, fitted and 
delivered free, and there is every prospect of lowering 
this price in the near future.” 


Tapping Holes in Porcelain with Fine Threads,— 
Messrs. Buller’s, Limited, send us the following note :— 
‘From the paragraph in the REVIEW of last week, it 
might be inferred that there had been some difficulty 
in obtaining porcelain fittings for electric lighting with 
holes tapped to receive metal screws. For many years 
past we have tapped holes in porcelain to fit metal 
screws with complete success, and therefore when the 
demand for this feature in electric lighting ware came, 
we had no difficuly in meeting it. We beg to send you 
a ceiling rose with screwed holes, made by us some 
months ago. To our customers we have supplied many 
thousand pieces of ware with tapped holes, and the 
results have already been very satisfactory. Our 
screws are made to a series of standard gauges, which 
in diameter and pitch cover the whole requirements of 
the trade.” Certainly the sample sent to us is an 
excellent specimen of manufacture, the screws running 
perfectly true and smootb 


The Government and the Telephone,—Under this 
heading an article appeared recently in the Scofs- 
man in which attention is drawn to the Van Ryssel- 
berghe system of telephoning on ordinary work- 
ing telegraph wires. It is stated that, “Hitherto not a 
step has been taken towards the adoption of the 
system in this country ;” and again, “If it should 
be found as available here as it is in Belgium 
and in France—and there is no reason why it 
should not—the Government will have the most 
comprehensive means of telephoning to be found 
in the country,” and much more to the same effect. 
The writer of the article was evidently ignorant of what 
he was writing about, otherwise he would not have 
argued in the strain he did. The Van Rysselberghe 
system has, we believe, been tried in this country and 
found to be a failure, first, because it necessitates the 
addition of electro-magnets in the line wire, which cuts 
down the working speed of the fast speed apparatus so 
widely used, and secondly, because the addition of these 
electro-magnets renders it necessary to greatly increase 
the ordinary working battery power of the telegraph cir- 
cuits. In the case of Belgium, we believe, it has been 
found necessary to double the power on the circuits all 
round, and the consequent expense and trouble more 
than counterbalances the gain of telephone working 
being possible. It is whispered, also, that the Telegraph 
Service is by no means pleased with the system, but 
that it has, unfortunately, bound its hands in sucha 
way, that they cannot be freed, 
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Greenock Philosophical Society——Mr. A. Denny, 
Dumbarton, last Friday night, lectured to this society 
on “ Electricity, and its Practical Applications.” The 
hall was electrically lighted for the occasion, and the 
lecture was interspersed with numerous experiments 
and illustrations. 


The Institution of Electrical Engineers,—The next 
meeting will be held on Thursday, 27th November, 
at 8.0 p.m., when the adjourned discussion on the fol- 
lowing papers will be continued :—“ The Efficiency of 
Secondary Cells;” “On the Chemistry of Secondary 
Cells ;” by Prof. W. E. Ayrton, F.R.S., Vice-President ; 
C.G.Lamb, B.Se., and E. W. Smith, associates. 


The National Telephone Company’s Exchanges.— 
The National Telephone Company, Limited, announce 
that the trunk line between the London, Manchester, 
Liverpool, and Birmingham Exchanges is now open to 
the public. 


The Electro-Deposition of Copper.—We have received 
since our Correspondence pages went to press a long 
letter from Mr. W. Stepney Rawson, who simply 
reiterates the contents of his previous communication 
without in any way making his case better. Out 
of politeness to him, and also to show how much more 
diplomatic it is to beat about the bush than to come to 
an issue, we shall publish his letter in our next, to- 
gether with a report on the Elmore process formulated 
by M. Secretan and others, which is so deliciously 
vague that our readers may anticipate a real literary 
treat. We have failed to elicit the information from 
Mr. Rawson which we requested, for he steers clear of 
the rock on which he would have split by declaring that 
the Elmore Company has objected to the figures of cost 
being given by him. While on this topic, it may not 
be amiss to call attention to a letter from Mr. William 
Elmore, which appeared yesterday in the Financial 
Times. This gentleman’s object is to allay the alarm 
which has been caused by the depreciation of Elmore 
shares, but we doubt very much whether his explana- 
tions will have the desired effect. So far as the com- 
pany’s works are concerned, says he, they continue 
daily to improve ; but what the general public desire to 
see is not so much a daily improvement in works 
which are supposed to turn out some scores of tons of 
copper per week, and which certainly ought to have 
been in readiness months ago, as a real sale for the 
manufactured articles. We have every reason to 
believe that up to the present date five tons would 
cover all that the Elmore Company has turned out, and 
Mr. Elmore’s statement that he has increased his 
holding of shares during the past week may show 
either confidence in his system, or, on the other hand, 
that he is trying to keep the market firm for 
yet a little while to float still another company. 
How near to the truth this last supposition may be we 
leave for commercially inclined readers to determine, 
merely calling attention to the following extract from 
an article “ Still more Elmore,” in the Financial Times 
of Wednesday, and which is well worthy of perusal in 
full :—“ There are now four Elmore Companies, all 
producing no end of circulars and no end of securities, 
but no patent copper. Now there is to be a fifth. It 
is not to produce copper. Oh, dear no! It is to be 
called a Trust, and its function is to foist a lot of 
Elmore vendor shares, which of course are unsaleable 
just now, on the public. This is the prettiest thing in 
‘trust’ schemes that has been evolved, and it is also 
the culminating point of the ingenuity of the Elmore 
promoters. The chief advantage of the scheme, as set 
out in the latest Elmore circular, is that the public will 
be enabled, by means of this trust, to invest in the 
valuable Elmore securities.” To judge from the fall 
in the price of shares of the original company the 
public requires a good deal of persuasion to indulge in 
the luxury of Elmore securities at fancy values, and it 
is not likely to jump at the chance of obtaining diluted 
interest in the worst of them. 


The Northfleet Electric Tram Line.—The series elec- 
trical traction system at Northfleet has been discon- 
tinued. The line, as is well known, was for demon- 
strative purposes only, and its object having now been 
attained, there is no further reason for incurring the 
large expense necessitated by the smallness of the 
local traffic, and the heavy rental and charges imposed 
by the Gravesend, Rosherville and Northfleet Tramway 
Company, through whom the Parliamentary powers 
were obtained. Careful accounts have been kept of the 
cost of running for the last six months, and from these, 
when audited, the actual cost of motive power on the 
series system will be made public. 


To Elmore Shareholders.—On the 12th September, 
1876, Mr. Henry Wilde, of Manchester, patented an in- 
vention (Specification No. 3,569) for “ Improvements 
in the manufacture of metal rollers for printing calico 
and for other purposes.” It may be interesting to the 
holders of Elmore shares to compare this with what 
they know of the process on which they have built 
their hopes, and for this purpose we give the following 
extract from the text :—‘‘ Now my present improve- 
ments consists, firstly, in a method of securing a suffi- 
cient amount of adhesion between the iron and 
deposited copper surfaces, to enable the roller to with- 
stand the various engraving and other operations with- 
out the separation of the metals. For this purpose the 
iron roller, before receiving a coating of copper from a 
hot cyanide solution of copper, is heated to a tempera- 
ture ranging from 150° to 212° Fahrenheit, by plunging 
it into boiling water, or by other means. The said 
roller, after receiving a film deposit of copper from the 
cyanide solution, is then transferred to the bath con- 
taining a sulphate solution of copper, where it receives 
one or more thin coatings of copper. These coatings 
are subjected to considerable pressure by the action of a 
burnishing roller of hardened steel, for the double pur- 
pose of forcing the deposited copper into closer contact 
with the iron, and detecting any want of adhesion 
between the two metals. The burnished coppered 
roller is then replaced in the bath of sulphate of copper 
solution, and swlyjected to the action of the electric cur- 
rent until the desired thickness of copper deposit is 
obtained. Before each of the depositing operations the 
surface of the roller is thoroughly cleansed by scouring 
and washing in clean water, as is well understood. 
Having thus stated the nature of my invention, and 
described the manner of performing the same, I declare 
that I claim,—First. Heating iron rollers to prepare 
them for receiving a film deposit of copper from a 
cyanide solution. Secondly. Depositing one or more 
thin coatings of copper fram a sulphate solution, and 
burnishing the same before the final coating is deposited 
Jor the purpose described. 


Electrical Engineers Conversazione.—The annual 
conversazione of this Institution was held on Wednes- 
day, the 19th, in the Galleries of the Society of Painters 
in Water Colours, and was the largest and most brilliant 
of a long series. The company, numbering about 1,000, 
was received by the president, Dr. John Hopkinson, 
and Mrs. Hopkinson. A large number of distinguished 
visitors and scientific men were present, including the 
Solicitor-General, Sir Frederick Bramwell, Dr. Glad- 
stone, Prof. Frankland, Sir Albert Cappel, Sir James 
Douglass, Sir Douglas Galton, Sir David Salomons, Sir 
Henry Mance, Major-General C. E. Webber, &c. The 
Coldstream Guards’ band played in the Galleries and 
the Bijou Orchestra in the Prince’s Hall. Ladies formed 
a very considerable portion of the concourse, and added 
brilliancy to the scene. 


The Mistake Obvious,—In reference to our note last 
week, “A 200,000-watt Arc Lamp,” Mons. W. de 
Fonvielle writes to explain that by a misprint in a 
French contemporary, 50 volts became 500. The 
mistake, we need scarcely say, was doubtless apparent 
to our readers, and, as our correspondent remarks, is 
scarcely worth referring to agaiu. 
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Electric Light at Madame Tussaud’s,—A complete 
installation of the electric light at Madame Tussaud’s 
has been erected by Messrs. Drake and Gorham, super- 
intended by Mr. Gisbert Kapp. Two dynamos are used, 
driven by two of Crossley’s gas engines of 25 horse- 
power, in addition to which batteries are employed. 
We may mention that the whole of the work (exca- 
vating, building engine-house, &c.) had to be undertaken 
by the electricians, and the result is a very neat and 
compact station. 


Edison Underground Work,—The Edison Company 
of Boston has two stations supplying 32,000 incan- 
descence lamps and 50. Ward-arc lights, with a motive 
power of 1,400 H.P. The underground system has an 
extension of two miles, with 40 miles of feeders and 
mains. The longest feeder is about 6,000 feet. Rail- 
way bridges are crossed by means of a Clark specially 
prepared cable, pulled through a 3-inch gas pipe. .The 
crossing to South Boston will be made by._an armoured 
Clark submarine cable. 


Electricity in a Silver Mine.—Since the introduc- 
tion of electric machinery of the Westinghouse manu- 
facture into several Pennsylvania coal mines, the 
demand for that company’s apparatus is rapidly in- 
creasing. The Westinghouse Company is now engaged 
in manufacturing power apparatus for the operation of 
a silver mine owned by the Gold King Mining Com- 
pany of Telluride, Colo., L. A. Munn of that city being 
the president of the company. The mine in question 
is situated on the top of a mountain about 2,000 feet 
high, and as the cost of coal is a great factor in the 
operation of a mine under such circumstances, the ad- 
vantages of electric power over steam can be easily ap- 
preciated. 


The Priority of the Electrical Gyroscope. — M. 
Dumoulin-Froment claims against M. Trouvé the inven- 
tion of the electrical gyroscope. It appears that the 
gyroscope was invented by Foucault in 1850, and in 
1867 M. Froment showed in the Champs de Mars 
Palace an instrument worked by electrical mechanism, 
whilst M. Trouvé only presented his to the Académie 
des Sciences in September last. Our readers may 
recollect that we gave an illustrated description of an 
electrical gyroscope devised by Mr. G. M. Hopkins in 
our issue for August 15th, 1878. 


been ee eed 


& 
OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Brush Electrical Engineering Company, Limited,— 
The annual return of this company, made up to the 
22nd September, was filed on the 12th inst. The 
nominal capital is £750,000 divided into 15C,000 ordi- 
nary shares of £3 each and 150,000 preference shares 
of £2. each. The shares taken are 76,978 ordinary and 
68,996 preference shares, and upon 68,914 of the former 
and 68,914 of the latter the sum of £344,570 is con- 
sidered as paid up. The full amount has been called 
upon the remaining shares, the total of the calls paid 
amounting to £24,353 10s. and unpaid £2 10s. 


NEW COMPANIES REGISTERED. 


Electricity and Electrical Engineering Newspaper 
Company, Limited,—Capital £500, in £10 shares. 
Objects : To establish and work a newspaper devoted 
to the interests of electrical science in all its branches. 
Signatories (with 1 share each): Wm. Swan Sonnen- 


schein, 62, Russell Square ; H. Wigham, Uplands, Hast 
Sheen; R. Oswald Smith, 73, Eaton Square; F. C. 
Tilney, 126, Corbyn Street, Stroud Green; Julius 
Maier, Ph.D., 23, Melrose Gardens, S.W.; F. D. 
Summers, 13, Oberstein Road, Wandsworth; George 
Newnes, M.P., Wilderoft, Putney Heath. Registered, 
without special articles of association, by Bowman and 
Co., 21, Bedford Row. Registered office, 6, White 
Hart Street, Paternoster Square. — 


Chagford and Devon Electric Light Company, 
Limited.—Capital £2,000 in £1 shares. Objects: To 
carry out an agreement of 12th inst. for supplying 
electric light to Chagford, Devon. © Signatories: J. 
Collins, F. Aggett, J. Underhill, L. Holmes, J. Smith, 
1 share each ; G. H. Reed (engineer), 5 shares, all of 
Chagford, Devon ; K. Katon, C.E., M.S.A., 27, Martin’s 
Lane, London, E.C., 1 share. Registered 18th inst., 
without special articles of association, by J. Fleming, 
27, Martin’s Lane, E.C. 


Anglo-Mexican Saw Mills Company, Limited, — 
Capital £5,000, in £1 shares. Objects: To carry on in 
Mexico the business of saw mill proprietors, and to 
acquire all necessary rights of using steam, electricity, 
or water power in connection therewith, and particu- 
larly to manufacture cigar boxes ; to acquire and deal 
with patent machinery, apparatus and materials for the 
production and distribution of electricity. Signatories 
(with 1 share each), H. S. Sugden, Stroud Green, N. ; 
F’. H. Depree, 21, George Street, Portman Square ; T. Sea- 
brook, 126, Stanstead Road, Forest Hill; W. Hart, 27, 
Sandover Road, Camberwell; G. H. Lovell, Manor 
Road Leyton; A. Allwork, 229, Tufnell Park Road, N. 
The signatories are to appoint the first directors. Quali- 
fication, 10 shares. The company, in general meeting, 
will determine remuneration. Registered 14th. Soli- 
citor, Mr. James Curtis, 1, Old Jewry Chambers, 


Ernest Scott and Mountain, Cimited, — Capital, 
£70,000 in £10 shares. Objects: To carry on business 
as electrical and general engineers. Signatories (with 
1 share each) : P. W. Bullock, 19, Portsea Place, Con- 
naught Square ; J. Aspinall, 34, Bourvan’s Buildings, 
Edgware Road; J. McNab, Drapers’ Gardens; W. 
Capel Slaughter, 21, Great Winchester Street ; D. Scott, 
12, York Street, Manchester ; A. H. Bartlett, 21, Great 
Winchester Street ; S. EH. Preston, 21, Great Winchester 
Street. The signatories are to appoint the first directors ; 
qualification, £1,000 in shares; remuneration, £200 
per annum to each ordinary director. Registered 17th 
inst. by Slaughter and May, 21, Great Winchester 
Street. 


South Molton Shirtiand'Collar Manufacturing Com- 
pany, Limited,—Capital £5,000 in £10 shares. Objects: 
To manufacture shirts, collars and cuffs. To act as 
undertakers for the supply of electricity for lighting 
and other purposes, Signatories: W. J. Redler, 
Taunton, 35 shares; W. C. Rafarel, Barnstaple, 20 
shares ; D. J. C. Bush, South Molton, 10 shares ; G. H. 
Crocker, South Molton, 10 shares; J. T. B. White, 
South Molton, 5 shares; D.B. Redler, Taunton, 5 shares ; 
G. Bush, 34, Cleveland Square, Hyde Park, 10 shares. 
The signatories are to nominate the first directors ; 
qualification £50 in shares. Registered 17th inst. by 
Riccard and Son, South Molton, North Devon. 


Electrolytic Syndicate, Limited.—Capital £100,000, 
in £1 shares. Objects: To adopt the following agree- 
ments, particulars of which are not specified, viz. :— 
An agreement of 25th ult., between Wm. Elmore and 
Alfred Wells ; an agreement of 24th ult., between 
Arthur Cooper and Alfred Wells ; an agreement of 25th 
ult., between John Fraser and Alfred Wells ; an agree- 
ment of 23rd ult., between Woodhouse and Rawson 
United, Limited, of the first part, Wm. Elmore, Frank 
Elmore, and Alexander Stanley Elmore, of the second 
part, and Alfred Wells, of the third part. To carry on 
business as miners, metallurgists, smelters, and elec- 
tricians. Signatories (with 1 share each): J. Jepson 
Atkinson, Cosgrave Priory, North Hants; W. Elmore, 


NOVEMBER 21, 1890.] 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


629 


47, Clapham Road ; J. Thompson Cooper, Nightingale 
Lane, S.W.; F. Safford, 2, Garden Court, Temple; S. 
Evans, Lonsdale Chambers, Chancery Lane; W. J. H. 
Tippitt, 11, Maiden Lane; W. J. Peck, Redcar. Regis- 
tered 17th inst., without articles by the Metropolitan 
Provisional Syndicate, Limited, 27, Chancery Lane. 


CITY NOTES, REPORTS, MEETINGS, &c. 


The Swan United Electric Light Company, Limited, 


THE eighth annual report of the directors, to be presented at the 
ordinary general meeting of the company next Tuesday, states 
that after paying all current charges, and making due allowance 
for depreciation, there is a credit balance of £44,477 15s. 10d. The 
directors recommend that out of this balance a dividend of 10 per 
cent. for the year be declared; an interim dividend at the rate of 
6 per cent. per annum, amounting to £11,104 Os, 5d., has already 
been paid in respect to the first half of the year; the balance of 
the 10 per cent. for the entire year to be distributed in accordance 
with clause 77 of the articles of association, and to be payable on 
the Ist December next. This will absorb £24,921 17s. 7d., and 
leave £8,451 17s. 10d. to be carried forward. 

The decision in the patent suit in Germany was given in favour 
of this company in the Court of Appeal in Berlin during the 
summer. ‘T'he Allgemeine Electricitits Gesellschaft have ap- 
pealed from that decision to the Sureme Court at Leipsic. It is 
expected that the case will be heard and finally decided before 
Christmas. 

The Compagnie Générale des Lampes Incandescentes in Paris 
have not yet been able to obtain a decision in the courts on the 
validity of their French patents, but they think that the case will 
be reached and a decision given during next spring. Their 
business is increasing, but the competition which they have to 
pag compels them to sell lamps at a lower price than hereto- 

ore. 

The directors who retire by rotation are F. R. Leyland, Esq., 
and W. C. Quilter, Esq., M.P., who, being eligible, will offer them- 
selves for re-election. 


Messrs. Welton, Jones & Co., the auditors, will also retire, and, 


will offer themselves for re-election. 


The Allgemeine Elektricitaets-Gesellschafe, 


A eeport and balance-sheet for the financial year 1889-90 has just 
been issued, which will be presented to the general meeting on 
the 29th inst. The document before us reveals a most satisfactory 
state of affairs of this company, which has been in existence for 
about eight years, and which may be regarded as the most pro- 
sperous concern of the kind in Europe. 

The sales of electrical supplies reached the large figure of 
£550,000, as against £300,000 during the previous year, al increase 
in trade of over 45 per cent. The company employs a staff of 400 
officials and 1,600 workmen. In view of this enormous develop- 
ment of business, it was decided to increase the capital from 
£800,000 to £1,000,000 (20 marks taken as equivalent to £1). 
The company has recently acquired the Sprague system of electric 
traction, which is now being put into operation on the Halle 
tramways. Among other industrial undertakings in which the 
Allgemeine Electricitaets-Gesellschaft is largely interested, may 
be mentioned the works of Messrs. Muller and Einbeck, where the 
accumulators of Tudor are being manufactured; a considerable 
share in the Edison General Electric Company of New York; the 
large brass-foundry of Messrs. J. C. Spinn and Son, of Berlin; 
the Berlin Elektricitaets-Werke (central station) ; the Compagnie 
Internationale d’Electricité of Liége; the Aluminium Company 
at Neuhausen ; the Key’s Electric Company, Limited, of London ; 
the Syndicate for Exploitation of the Waterpower of the River 
Rhine; the Compania General Madrilena de Electricidad, Madrid 
(central station, with 20,000 lamps), 

Among the patents which this company has purchased from time 
to time are those of Maxim-Weston, Sprague and Edison, in addi- 
tion to a large number of Continental ones. The cost of these 
has been written off year after year, and this item is now credited 
in the balance-sheet with one shilling; the sum written off last 
year amounting to £5,366. 

The net trading profits of 1889-90 stand at £63,639, against 
£39,573 last year, but the net profits from all sources reached 


the respectable total of £113,101, which will be distributed as 
follows : 


Returnable ... ae he =. ... £7,500 
Extraordinary reserve... ‘ia 12,500 
10 per cent. dividend on £800,000 80,000 
Board of directors ... ws — 8,000 
Sick fund and pensions ... 4,000 
Carried forward, 1890-91 ... 1,101 

£113,101 


_ he company proposes to take part in the next Frankfort Exhi- 
bition in a peculiar way; it intends to transmit to this city 


300 H.P. of a waterfall 110 miles distant, the work to be carried 
out in conjunction with the Oerlikon Fabrik. 

This is one of the most interesting reports to shareholders we 
have yet seen. 


Blackpool Electric Tramway Company, Limited. 


In the report to be presented at the sixth annual general meeting, 
to be held to-morrow (Saturday), the directors state that they 
have pleasure in submitting to the shareholders their sixth report 
and the accompanying statement of the accounts of the company 
for the year ending 31st October, 1890. 

The revenue account shows a balance in hand for the year of 
£2,455 9s. 3d. Adding to this £231 5s. 103d. from last year, makes 
an available amount of £2,686 15s. 13d., of which the directors 
recommend the following disposal :— 


4 tS Os 

Dividend of 74 per cent. on the called up 
share capital, free of tax ... = 1,501 17 6 
Depreciation and reserve fund 1,000 0 0 
Balance to next year’s account bce ses 184.17 7% 


£2,686 15 13 


The depreciation and reserve fund, with the addition of £1,000 
as above recommended, will be £4,418 15s. 1d. 

The number of passengers carried this year was 812,299. The 
number of miles run during the year was about 92,000. 

The retiring directors are Messrs. Ormerod, Shaw and Smith, 
who are eligible for re-election. 

Mr. Broadbent’s services as managing director have been secured 


‘again for the coming year. 


The transfer books of the company will be closed from the 13th 
to the 22nd November, inclusively. 


Eastern Extension Telegraph Company, 


Siz JoHN PENDER presided on Wednesday afternoon at the offices, 
Winchester House, Old Broad Street, over an extraordinary general 
meeting of the shareholders of the Eastern Extension, Austra 
lasia, and China Telegraph Company, Limited. 

The Chairman proposed the confirmation of the resolution passed 
at the meeting on the 22nd ult., and given in our issue of October 
24th, for authorising the board from time to time to create and 
issue mortgage debenture stock of the company to an amount not 
exceeding one-third of the share capital for the time being issued 
and paid up, the stock to rank pari passu as a first charge on the 
undertaking and revenue of the company. The object of the 
meeting was, he said, to enable the directors to replace the 
£320,000 of 6 per cent. debentures by an issue of 4 per cent. de- 
benture stock. This would effect a saving of £6,000 a year to the 
company. 

’ The Marquis of Tweeddale seconded the motion. 

Replying to questions, the Chairman said that they proposed to 
take 5 per cent. on application, 5 per cent. on allotment. and 90 
per cent. on the 15th January. The lst of February was the day 
on which they would be obliged to have the money ready to re- 
deem the 6 per cent. bonds. 

The motion was unanimously confirmed. 

The Chairman afterwards observed that the present was rather 
an unfortunate time for the operation, but he thought they might 
congratulate themselves upon the fact that during all the existing 
exceptionally severe crisis their stocks had not varied } per cent. 
Their proprietary, however, was one which was pretty free from 
Stock Exchange difficulties—persons having homes and dependent 
on small incomes, and who were able to appreciate steady and 
regular dividends. 

A vote of thanks to the chairman closed the meeting. 


Paris Edison Company,—The Edison Company of 
Paris, which has a share capital of 10 million francs, made a gross 
profit of 1,082,922 francs for the year 1889-90, and a net profit of 
350,264 francs. A dividend of 22} francs was declared on the 
original shares, and 43 francs on the new shares. 


The Electric Construction Corporation, Limited.— 
Subject to final audit, the directors of the above company have 
decided to declare a dividend of 6 per cent. per annum upon the 
ordinary share capital of the corporation for the past year. 


Elmore’s Foreign and Colonial Patent Copper De- 
positiog Company, Limited.—The transfer books will be closed 
trom December Ist to December 8th inclusive, for the purpose of 
paying a dividend. 


TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending November 14th, after deducting the fifth of the gross receipts payable 
to the London Platino-Brazilian Telegraph Company, Limited, were £4,087. 

The Brazilian Submarine Telegraph Company, Limited, The traffic receipts for 
the week ending November 14th were £5,249. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Present Stock or Closing Closing Business done 


Tasted, NORE share | cQyehtberis), | csbwembertiny | “NovSuber se igua# 
Highest. ; Lowest. | 
250,0001| African Direct Telegraph, Ltd., 4 p. c. Deb. pcHSED,, and to Bearer 100 99 —102 97 —100 102 99 
1,549,160} Anglo-American Telegraph, Limited pe Stock 49 — 50 48 — 49 491 482 
2,725,4201 Do. do. 6>p.c. Preferred . cert at Oa hac ete 85 — 86 84 — 85 855 843 
2,725,4201 Do. do. Deferred ... A ote ... | Stock 13 — 133 12§— 133 133 ai 
130,000 | Brazilian Submarine Telegraph, Limited .. ys wa uy 10 ee — 11% 103g 113 i 
84,5001 Do. do. 5 p. c. Bonds.. 100 101 —103 101 —103 
75,0001 Do. do. 5 p. c. 2nd Series, repayable June, 1996 | 100 104 —108 me 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416.. es 3 m— 17 a i9 
63,416 Do. do. Preference, Nos. 1 to 63,416 2 2 a 2 1;— 2 
$7,216,000 | Commercial Cable, Capital Stock .. | $100 102 —104 102 —104 1081 
224,850 | Consolidated Telephone Construction and Maintenance, Ltd. 14/- Beets et 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20, 000 | Stock 5a— 53 Si 54 
16,000 | Cuba Telegraph, Limited ... 10 114— 12 ilg— 12 12 114 
6,000 Do. do. 10p.c. Preference... 10 17 — 18 mb is 18 17 
12,931 | Direct Spanish Telegraph, Limited oe (£4 only paid) 5 a ay i 
6,000 Do. - do. 10:p; ¢: Preference. ss! 2s oe as 5 a— 92 ee 
60,710 | Direct United States Cable, Limited, 1877 os sd “eh 20 EO--~— 10} 9§— ae 10} 
400,000 | Eastern Telegraph, Limited, Nos. 1 to 400,000... ans oes 10 13g— 13% bi oe 
70,000 Do. 6 p. c. Preference a 10 143— 15; 14g— 154 144 
200,0001 Do. 5 p- c. Debs. (1879 issue), repay. Aug. , 1899 100 106 —109 106 —109 1064 $5 
1,200,0001 Do. 4p. c. Mortgage Debenture Stock ... Stock 103 —106 eh 105 
250,000 | Eastern Extension, Australasia and China Telegraph, Limited 10 13g— 143 133— 14 14 
320,000 Do. 6 p. c. Debentures, repay. February, 1891 _ ... 100 100 —102 100 —102 
Do. 5 p. ce. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. reg. = 102 —105 
91,8000 { Poh 1 to 1,049 3.976 to 4 reg ; ACO aie ee 105 .e 
325,2001] Do. do. Bearer Nos. 1,050—3,975 and 4,327—6,400 ...|_ 100 | 102 —105 102 —105 
Eastern and South African Tel., Ld., 5 p. c. Mort. Deb., 1900 ae 101 —104 
ey: { redeem. ann. drawings, Registered Nos. 1 to 2,343 At 1005 | ae 
198,2001 Do. do. do. to bearer, Nos. 2,344 to 5,500 | 100 | 101 —104 101 —104 
45,000 | Electric Construction, Limited, Nos. 101 to 45,100 10 a Sf ae 83 8} 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000 __.... 5 ae Ot pe) 5¢ 
70,000 | Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000 2 ay— “43 33— 4g 4} 4 
Elmore’s Wire Manufacturing, Limited, Nos. 1 to 67,385 |¢ ~ (DE 13 
BZ,B5P issued at 1 pm. all paid (£14 paid) 5 a . is a = 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,000 ...(£&4 only paid) 5 25— 35 23— 2 
180,227 | Globe Telegraph and Trust, Limited a 5 oes tne 10 8i— 95 9 iu 8 16 8% 8s 
180,042 Do. do. 6'p."G) Preference: "acc ae 10 143— 15 14g— 14g . 
150,000 | Great Northern Tel. Company of Copenhagen _ ... fais 10 16g— 16} 153— 164 16} 16 
15,0001 Do. do. 5 p. c. Debs. (issue of 1881)... 100 101 —104 ie ae 
230,0001 Do. do. do. (issue of 1888)... | 100 | 104 —107 Larges. 
9,3341 Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 10 11g3— 123 it OS _ 
5,3340 Do. 7p. c. Cumulative Preference, Nos. 2,667 ‘to 8,000 10 11g— 123 L1lg— 12g 
41,609 | India-Rubber, Gutta-Percha and Telegraph Works, Limited .. 10m dgea— 19 16 ee 18$ 183 
200,0001 Do. do. 43 p. c. Deb., 1896.. | 100. | :100.—102 eOthie 104 
17,000 Indo-European Telegraph, Limited.. ; 25 35 — 37 merase 
11,334 | International Okonite, Ltd, Ordinary Nos: 22, ,667 to 34,000 (87 pd. ) 10 3B a or 7 
11,334 Do. do. Preference Nos. 5,667 to 17,000 __... 10 63— 73 sh aboot 
38,348 | London Platino-Brazilian Telegraph, Limited... ot 10 . 63— 73 Gite 
4100,0002 Do. do. do. 6 p.c. Debentures 100 105 —108 tr ee 
43,900 | *Metropolitan Electric Supply, Limited, Nos. 6,101 to 50, 000 . 10 a Ser poe 65 3 
438,984 | National Telephone, Limited, Nos. 1 to 438,984 ... ee 5 ese. te ee ig 43 Aye 
15,000 Do. 6 p.c. Cum. Ist Preference .. 10 12 — 12} eb 
15,000 Do. 6 p. c. Cum. 2nd Preference ‘(£8 only paid) 10 7 205 oa is 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) 1 oe 8 See 
9,000 | Reuter’s, Limited ; 8 84— 8F 84— 8% 
South of England Telephone, Ltd., “Ordinary, Nos. 1 to 2,000, 1 3 2 ees 
209,760 |} 2,501 to 8,500, 93,281 to 306,000 } oe ee ae 
20,000 | Do. 6p.c. Cum. Pref., Nos. 1 to 20, 000 (£33 only paid) 5 3 4— 3 
3,381 | Submarine Cables Trust of Cert 13 —117 113 ae 
78,949 | Swan United Electric Light, Limited : (£34 only paid) 5 a= 5} ames Od See, 
37,350 | Telegraph Construction and Maintenance, Limited 12 43 — 45 43 — 45 45 444 
150,0001 Do. do. do. 5 p. c. Bonds, red. 1894 100 100 —102 100 —102 10u3 
58,000 | United River Plate Telephone, Limited ... is 5 a 4 lata 
146,128 Do. do. 5 p. ¢. Debenture Stock.. Stock 90 — 94 90 — 9 
3,2001 Do. do. 7 p.c. Debs., Nos. 1 to 1 5000 100 a se : 
15,609 | West African Telegraph, Limited, Nos. 7, 501 to 23,109 .. 10 83— 93 83 Bo 94 
290,9001 Do. do. do. 5 p. c. Debentures 100 98 —101 98 —101 
30,000 | West Coast of America Telegraph, Limited ae 10 eo +> 58 
150,0001 Do. do. do. 8 p. c. Debs, repay. 1902... 100 102 —107 102 —107 
64,174 | Western and Brazilian Telegraph, Limited 8 Lf 15 11 — 113 10;— "14 11} 10% 
27,873 Do. do. do. 5p.c. Cum. Preferred .. ret 7 68— 6% 6§— 6g 6g 
27,873 Do. do. do. 5p.c. Deferred .. 74 45— 5 5 ae 4d 
200,0002 Do. do. do. 6p.¢. Debentures AS *'1910.. 100 | 103 —106 103 —106 
250,0001 Do. 6 p.c. Mort. Debs., series “B” of ’80, red. Feb., 1910 100 103 —106 103 —106 103 = 
88,321 | West India and Panama Telegraph, Limited... 10 3g— 38 SiS 3t 2 ee 218 
34,563 Do. do. do. 6 p. c. 1st Preference 10 zip 12 Lig ay 11 lly 
4,669 Do. do. do, 6p.c. 2nd Preference... 10 14 — 15 Pe lye 
1,336,000 | Western Union of U.S. Tel., 7 p. c. 1st Mort (Building) Bonds $1,000 | 120 —127 120 —125 
175,100 Do. do. 6 p.c. Sterling Bonds ... 100 29 —103 99 —103 
42,853 '*Westmstr. Elec. Sup. Corp., Ord., Nos. LO1 to 42,953 (£3 only paid) 5 B- 3 ls Be 8 
.* Subject to Founders Shares. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
lack pool Electric ‘Tramway Company, Limited, £10 (£6} paid), 78—7§.—Elmore Copper Depositing Priorities, 7 —74.—Elmore’s 


French Patent Copper Depositing shares of £2 (issued at 10s. premium, 15s. paid), 2—24}.—House-to-House Company (£6 paid), 
4$—53.—London Hleetric Supply Corporation, Ordinary (£5 paid), 2}—21 -— Manchester Edison and Swan Company, £9 (£1 
paid) 11/- —13/--—Woodhouse & Rawson Ordinary of £5 (£2 10s. paid), 24- 4.—Preference, 43—48. 


Bank Kars or Liscount.—é6 per cent. (7th November 1899). 
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THE ELECTRO-MAGNET.* 


By Prof. SILVANUS P. THOMPSON, D.Sc., B.A., M.I.E.E. 
(Continued from gage 603.) 


Lecrure II].—DELIvERED FEBRUARY 83RD, 1890. 
Sprecrat DEsiens. 


In continuation of my lecture of last week, I have to make a few 
remarks before entering upon the consideration of special forms of 
magnets, which was to form the entire topic of to-night’s lecture. 
I had_not quite finished the experimental results which related to 
the performance of magnets under various conditions. I had 
already pointed out that where you require a magnet simply for 
holding on to its armature, common sense (in the form of our 
simplest formula) dictated that the circuit of iron should be as 
short as was compatible with getting the required amonnt of 
winding upon it. That at once brings us to the question of the 
difference in performance of long magnets and short ones. Last 
week we treated that topic so far as this, that if you require your 
magnet to attract over any range across an air space, you required 
a sufficient amount of exciting power in the circulation of electric 
current to force the magnetic lines across that resistance, and 
therefore you required length of core in order to get the required 
coil wound upon the magnetic circuit. But there is one other way 
in which the difference of behaviour between long and short 
magnets—I am speaking of horse-shoe shapes—comes into play. 
So far back as 1840, Ritchie found that it was more difficult to 
magnetise steel magnets (using for that purpose electro-magnets 
to stroke them with) if those electro-magnets were short than if 
they were long. He was, of course, comparing magnets which had 
the same. tractive power, that is to say, presumably had the same 
section of iron magnetised up to the same degree of magnetisation. 
This difference between long and short cores is obviously to be ex- 
plained on the same principle as the greater projecting power of 
the long-legged magnets. In order to force magnetism not only 
through an iron arch but through whatever is beyond, which has 
a lesser permeability for magnetism, whether it be an air gap or 
an arch of hard steel destined to retain some of its magnetism, you 
require magnetomotive force enough to drive the magnetism 
through that resisting medium; and, therefore, you must have 
turns of wire; that implies that you must have length of leg on 
which to wind those turns. Ritchie also found that the amount of 
magnetism remaining behind in the soft iron arch, after turning 
off the current, at the first removal of the armature, was a little 
greater with long than with short magnets; and, indeed, it is 
what we should expect now, knowing the properties of iron, that 
long pieces, however soft, retain a little more—have a little more 
memory, as it were, of having been magnetised—than short 
pieces. Later on I shalt have specially to draw your attention 
to the behaviour of short pieces of iron which have no magnetic 
memory. 
WINDING OF THE COPPER. 


I now take up the question of winding the copper wire upon the 
electro-magnet.. How are we to determine beforehand the amount 
of wire required, and the proper gauge of wire to employ ? 

The first stage of such a determination is already accomplished ; 
we are already in possession of the formule for reckoning out the 
number of ampére tnrns of excitation required in any given case. 
It remains to show how from this to calculate the amount of 
bobbin space, and the quantity of wire to fill it. Bear in mind 
that a current of ten ampéres (i.e., as strong as that used for a big 
arc light) flowing once around the iron, produces exactly the same 
effect magnetically as a current of one ampére flowing around 
ten times or as a current of only one-hundredth part of an 
ampére flowing around a thousand times. In telegraphic work 
the currents ordinarily used in the lines are quite small, usually 
from five to twenty thousandths of an ampére; hence in such 
cases the wire that is wound on need only be a thin one, but it 
must have a great many turns. Because it is thin and has a great 
many turns, and is consequently a long wire, it will offer a con- 
siderable resistance. That is no advantage, but does not neces- 
sarily imply any greater waste of energy than if a thicker coil of 
fewer turns were used with a correspondingly larger current. 
Consider a very simple case. Suppose a bobbin is already filled 
with a certain number of turns of wire, -say 100, of a size large 
enough to carry one ampére, without over-heating. It will offer a 
certain resistance, it will waste a certain amount of the energy of 
the current, and it will have a certain magnetising power. Now 
suppose this bobbin to be re-wound with a wire of half the dia- 
meter ; what will the result be? Ifthe wire is half the diameter 
it will have one quarter the sectional area, and the bobbin will hold 
four times as many turns (assuming insulating materials to 
occupy the same percentage of the available volume). The cur- 
rent which such a wire will carry will be one-fourth as great. The 
coil will offer sixteen times as much resistance, being four times as 
long and of one-fourth the cross section as the other wire. But 
the waste of energy will be the same, being proportional to the 
resistance and to the square of the current; for 16 x ~; = 1. 
Consequently the heating effect will be the same. Also the 
magnetising power will be the same, for though the current is 
only one-quarter of an ampére, it flows around four hundred turns; 
a ee ES ee ees 


* Cantor Lecture. Delivered before the Society of Arts, 
January 27th, 1890. 


the ampére turns are one hundred, the same as before. The same 
argument would hold good with any other numerical instance that 
might be given. It therefore does not matter in the least to the 
magnetic behaviour of the electromagnet whether it is wound 
with thick wire or thin wire, provided the thickness of the wire 
corresponds to the currentit has to carry,so that the same number 
of watts of power are spent in heating it. For a coil wound ona 
bobbin of given volume the magnetising power is the same for the 
same heat waste. But the heat waste increases in a greater ratio 
than the magnetising power, if the current in a given coil is 
increased ; for the heat is proportional to the square of the current 
and the magnetising power is simply proportional to the current. 
Hence it is the heating effect which in reality determines the 
winding of the wire. We must—assuming that the current will 
have a certain strength—allow enough volume to admit of our 
getting the requisite number of ampére turns without overheating. 
A good way is to assume a current of one ampére while one calcu- 
lates out the coil. Having done this, the same volume holds good 
for any other gauge of wire appropriate to any other current. The 
terms “long-coil” magnet and ‘“short-coil” magnet are appro- 
priate for those electromagnets which have, respectively, many 
turns of thin wire and few turns of thick wire. These terms are 
preferable to “high resistance” and “low resistance,” sometimes 
used to designate the two classes of windings, because, as I have 
just shown, the resistance of a coil has in itself nothing to do with 
its magnetising power. Given the volume occupied by the copper, 
then for any current density (say, for example, a current density 
of 2,000 ampéres per square inch of cross section of the copper), 
the magnetising power of the coil will be the same for all different 
gauges of wire. The specific conductivity of the copper itself is of 
importance ; for the better the conductivity, the less the heat 
waste per cubic inch of winding... High conductivity copper is 
therefore to be preferred in every case. 

Now the heat which is thus generated by the current of 
electricity raises the temperature of the coil (and of the core), 
and it begins to emit heat from its surface. It may be taken 
as a sufficient approximation that a single square inch of 
surface; warmed 1° Fahr. above the surrounding air, will 
steadily emit heat at the rate of ,,; of a watt. Or, if there 
is provided only enough surface to allow of a steady emission 
of heat at the rate of 1 watt* per sq. inch of surface, the tempera- 
ture of that surface will.rise to about 225° Fahr. above the tempe- 
rature of the surrounding air. This number is determined by 
the average emissivity of such’ substatces as cotton, silk, varnish, 
and other materials of which the surfaces of coils are usually 
composed. 

In the specifications for dynamo machines, it is usual to: lay 
down a condition that the coils shall not heat more than a certain 
number of degrees warmer than the air. With electro-magnets 
it is a safe rule to say that no electro-magnet ought ever to heat 
up to a temperature more than 100° Fahr. above the surrounding 
air. In many cases it is quite safe to exceed this limit. 

The resistance of the insulated copper wire on a bobbin may be 
approximately calculated by the following rule. If d is the 
diameter of the naked wire, in mils, and p is the diameter, in mils, 
of the wire when covered, then the resistance per cubic inch of 
the coil will be :— 


960,700 

p? + d 

We are therefore able to construct a wire gauge and amperage 
table which will enable us to calculate readily the degree to which 
a given coil will warm when traversed by a given current, or con- 
versely what volume of coil will be needed to provide the requisite 
circulation of current without warming beyond any prescribed 
excess. 

Accordingly, I here give a Wire-Gauge and. Ampérage Table, 
which we have been using for some time at the Finsbury Technical 
College. It was calculated out under my instructions by one of 
the Demonstrators of the College, Mr. Eustace Thomas, to whom 
I am indebted for the great care bestowed upon the calculations. 

For many purposes, such as for use in telegraphs and electric 
bells, smaller wires than any of those mentioned in the table are 


Ohms per cub. inch = 


. required. The table is, in fact, intended for use in calculating 


magnets in larger engineering work. 

A rough and ready rule sometimes given for the size of wire is 
to allow ;,'55 square inch per ampére. This is an absurd rule, 
however, as the figures in the table show. Under the heading 
1,000 ampéres to square inch, it appears that if a No. 18 S.W.G. 
wire is used, it will at that rate carry 1°81 ampéres ; that if there is 
only one layer of wire, it will only warm up 4°64° Fahr., conse- 
quently one might wind layer after layer to a depth of 3°3 inches, 
without getting up to the limit of allowing one square inch per 
watt, for the emission of heat. In very few cases does one want 


* The watt is the unit of rate of expenditure of energy, and is 
equal to ten million ergs per second, or to ;},th of, a horse-power. 
A current of one ampére, flowing through a resistance of one ohm, 
spends energy in heating at the rate of one watt. One watt is 
equivalent to 4-2 calories per second, of heat. That is to say, the 
heat developed in one second, by expenditure of energy at the rate 
of one watt, would suffice to warm one gramme of water through 
42 (Centigrade) degrees. As 252 calories are equal to one British 
(lb. Fahrenheit) unit of heat, it follows that heat emitted at the 
rate of one watt would suffice to warm 17} pounds of water one 
degree Fahrenheit in one minute; or one British unit of heat 


‘equals 1,058 watt-seconds, 
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TaBLE X.—WIRE GAUGE AND AMPERAGE TABLE. 
Dimensions. Permissible amperage, probable heating, and permissible depth. 
. Section Turns to) Turns At 1,000 amps. to sq. inch. At 2,000 amps. to sq. inch. At 3,000 amps. to sq. inch. At 4,000 amps. to sq. inch.- 
S.W.G. iB (enctineal te |. Bet ea: ¢ 
Cinch.) bare.) inch. | inch. 
(coverd.) | (coverd. ) iN F D A RF D A K D ik F D 
| 
22 ‘028 | :00062) 23°81 | 624° °616| 2°28 45 1°23 9°12 | 1°18 1°85 | 20°52 50 2°46 36°5 "28 
20 036 | :0010 | 20°00 | 440: 1:018} 3:18 39 2°036| 12:72 ‘97 3°05 | 28°62 43 4:07 50°9 "24 
19 "040. | -0012 | 18°52 | 377: 1:26 3 56 3°6 2°52 | 14-24 “92 3°78 | 32:04 Al 5°04 | 57:0 | °23 
18 048 | -0018 | 16°13 | 286° 1°81 4°64 33 3°62 | 18°56 83 5°43 | 4J°76 37 7°24 74:2 21 
17 ‘056 | 0024 | 14°28 | 224° 2°4 5:47 3°2 48 21:9 79 7-2 49°2 35 9°6 875 “19 
16 ‘064 | °0082 | 12°83 | 181° 3°2 6°57 3°0 6°4 26°3 74, 96 59°1 33 12°8 1051 | 18 
15 ‘072 | :0040 | 11°63 | 149: 40 7°40 2°9 8:0 29'6 72 12:0 66°6 32 160 118°4 of 
14 “080 | -0050 | 10°64 | 124° 5:0 8:46 28 10:0 33'8 70 150 76°3 31 20°0 135:4: “17. 
13 "092 “0060 9°44, 98°2 6°6 9:97 2°7 13°2 399 67 19°8 89°7 30 26°4 '159°5 16 
12 °104 | -0085 8:48 79:1 85 11°53 2°6 17:0 46°1 65 25°5 |103°8 29 384°0 1844 16 
11 *116 | :0105 7°69 65:0 || 10°5 12°8 2°5 21:0 51:2 63 31°5 = |115°2 28 42°0 204°8 16 
10 "128 | :0128 7°04 54°5 || 128 14:3 2°4 25°6 57°2 61 88:4 |128°7 27 61:2 228 8 15 
9 144 | -01638 6°33 44°1 || 16°3 16:4 2°4 32°6 65°6 60 48°9 |147°6 27 65:2 262'4 15 
8 "160 | -0201 5°74 | 36°3 || 2071 18°4 2°3 40°2 736. 59 60°3 |165°6 26 80°4, 294°4 15 
fi ‘176 | :0243 5:26 | 30:4 || 243 20°4 2°3 48°6 81°6 58 72°9 |183°6 26 97°2 326°4 “15° 
Stranded. es 
7/22 0°84 | :0043 9°62 | 101°8 4°3 6°73 40 86 26 9 99 12°9 246 4A, 17°2 107°7 *25 
7/20 108 | :0072 7°81 67°1 7°13 8°94. 37 14°3 35°7 92 21°4 80°5 48 28°5 143°0 23 
7/18 "144 | :0128 6:09 40°8 || 12°7 12°4 3°4 25°4 49°6 83 38:1 |111°6 39 50°8 198°4 21 
7/16 "192 | :0229 5:10 28°6 || 22°9 17:2 3°2 45°8 68°7 79 68°7 |1645 35 91°6 2747 *20 
7/15 °216 | :0289 4°27 | 20:1 28°9 19°5 3°1 57'8 78:0 78 86°7 |175°4 384 ||115°6 311°8 *20 
7/14 240 | 0356 | 3°87 | 165 || 356 | 21°8 31 || 71:2 | 87-1 76 ||106°8 |195:9 34 |[142-4 | 348°3 | °19. 
7/13 *276 | °0462 3°38 | 12°6 || 46:2 24:7 3:0 92°4 988 74 \|188°6 |222°3 33 ||184°8 |. 895-2 “49 
7/12 °312 | °0595 3°01 9°97|| 59°5 28°5 29 ||172°0 {1140 72 11785 |256°5 32 = ||238°0 456° 18 


Figures in columns marked A signify number of ampéres that 
the wire carries. 


Rise in temperature (Fahrenheit degrees) 


= 225 x No. of watts lost per sq. inch. 
= 159 x sectional area x number of turns to 1 inch (at 1,000 
amps. per sq. inch). 

Figures in columns marked D are the depths in inches to which 
wire may be wound if one watt be lost by each square inch of 
radiating surface, the outside radiating surface of the bobbin 
being only considered. 


Rule for calculating a 7-strand cable :—Diam. of cable = 1-134 
x by diam. of equivalent round wire. 
Figures under heading “Turns to 1 linear inch ”-are-calculated 
for cotton-covered wires of average thicknesses of coverings used 
for the different gauges, -viz., 14 mils additional diameter on 
round wires sont Bo. 22),and 20 mils on stranded or square wire. 
“Figures under heading “Turns per sq. inch” are calculated 
from preceding, allowing 10 per cent. for bedding of layers. ; 
Resistance (ohms) of coil of copper wire, occupying v cubic 
inches of coil-space, and of which the gauge is d mils uncovered, 
and p mils covered, may be approximately calculated by the rule :-— 


Vv 
pd 

The data respecting sizes of wires of various gauges are kindly 
furnished by the London Electric Wire Company. 


ohms = 960,700 


to wind a coil so thick as 3°3 inches. For very few electro-magnets 
is it needful that the layer of coil should exceed 4 an inch in 
thickness ; and if the layer is going to be only 4 an inch thick, or 
about }th of the 3:3, one may use a current density ./7 times as 
great as 1,000 ampéres per square inch, without exceeding the 
limit of safe working. Indeed, with coils only 4 inch thick, one 
may safely employ a current density of 3,000 ampéres per square 
inch, owing to the assistance which the core gives for the dissipa- 
tion and emission of heat. 

Suppose, then, we have designed a horse-shoe magnet, with a 
core 1 inch in diameter, and that after considering the work it has 
to do, it is found that a magnetising power of 2,400 turns is re- 
quired; suppose, also, that it is laid down as a condition that the 
coil must not warm up more than 50° Fahr. above the surrounding 
air—what volume of coil will be required? Assume first that 
the current will be 1 ampére; then there will have to be 2,400 
turns of a wire which will carry 1 ampére. If we took a No. 20. 
S.W.G. wire, and wound it to a depth of 4 an inch, that would 
give 220 turns per inch length of coil: so that a coil 11 inches 
long, and a little over 4 inch deep (or 10 layers deep) would give 
2,400 turns. Now Table X. shows that if this wire were to carry 
1:018 ampére, it would heat up 225° Fahr., if wound to a depth of 
3°9 inches. If wound to 3 inch, it would therefore heat up about 
30° Fahr.; and with only 1 ampére would of course heat less. 
‘This is too good; try the next thinner wire. No. 22, 8.W.G. 
wire, at 2,000 ampéres to square inch, will carry 1:23 am- 
peres; and heats 225° if wound up 1°13 inches. If it is only 
to heat 50° it must not be wound more than +} inch deep; 
but if it only carries current of 1 ampére it may be wound 
a little deeper—say to 14 layers. There will then be wanted 
a coil about 7 inches long to hold the 2,400 turns. The wire 
will occupy about 3°85 square inches of total cross section ; 
and the volume of the space occupied by the winding will be 26°95 
cubic inches. Two bobbins, each 3 inches long and ‘65 deep, to 
allow for 14 layers, will be suitable to receive the coils. 

By the light of the knowledge one possesses as to the relation 
between emissivity of surface, rate of heating by current, and 
limiting temperatures, it is seen how little justification there is 
for such empirical rules as that which is often given, namely, to 
make the depth of coil equal to the diameter of the iron core. 
Consider this in relation to the following fact; that in all those 


cases where leakage is negligible, the number of ampére turns 
that will magnetise up a'thin core to any prescribed degree of 
magnetisation will magnetise up a core of any section whatever, 
and of the same length, to the some degree of magnetisation. A 
rule that would increase the depth of copper proportionately to the 
diameter of the iron core is absurd. : 

Where less accurate approximations are all that is needed, more 
simple rules can be given. Here are two cases :— ; 

Case 1. Leakage assumed to be negligible—Assume B = 16,000, 
then H = 50 (see Table III). Hence the ampére turns per 
centim. of iron will have to be 40, or per inch of iron, 102 ; for H 
is equal to 1:2566 times the ampére turns per centimetre. Now if 
the winding is not going to exceed 4-inch in depth, we may allow 
4,000 ampéres per square inch without serious overheating. And 
the 4,000 ampére turns will require 2-inch length of coil, or each 
inch of coil carries 2,000 ampére turns without overheating. 
Hence each inch of coil }-inch deep will suffice to magnetise up 
inches length of iron to the prescribed degree. ee, 

Case 2. Leakage assumed to be 50 per cent.—Assume B in air 
gap = H = 8,000, then to force this across requires ampere 
turns 6,400 per centim. of air, or 16,250 per inch of air. Now if 
winding is not going to exceed }-inch depth, each inch length of 
coil will carry 2,000 ampére turns. Hence, 8 inches length of 
coil }-inch deep will be required for one inch length of air, 
magnetised up to the prescribed degree. 


WINDINGS FOR Constant PRESSURE AND FOR CoNSTANT 
CURRENT. 


In winding coils for magnets that are to be used on any electric 
light system, it should be carefully borne in mind that there are 
separate rules to be considered according to the nature of the 
supply. If the electric supply is at constant pressure, as usual for 
glow lamps, the winding of coils of electro-magnets follows the 
same rule as the coils of voltmeters. If the supply is with constant 
current, as usual for arc lighting in series, then the coils must be 
wound with due regard to the current which the wire will carry, 
when lying in layers of suitable thickness, the number of turns 
being in this case the same whether thin or thick wire is used. 

If we assume that a safe limit of temperature is 90° Fahr. 
higher than the surrounding air, then the largest current which 
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may be used with a given electro-magnet is expressed by the 
formula :— 


Highest permissible ampéres = 0°63 A 4 


where s is the number of square inches of surface of the coils, and 
r their resistance in ohms. 
Similarly for coils to be used as shunts we have :— 


Highest permissible volts = 063 V sr 


The magnetising power of a coil, supplied at a given number of 
volts of pressure, is independent of its length, and depends only 
on its gauge, but the longer the wire the less will be the heat 
waste. On the contrary, when the condition of supply is with a 
constant number of ampéres of current, the magnetising power of 
a coil is independent of the gauge of the wire, and depends only 
on its length; but the larger the gauge the less will be the heat 
waste. 


MiscELLANEOUS RuuEes asout WINDING. 


To reach the same limiting temperature with bobbins of equal 

size wound with wires of different gauge, the cross-section of the 
wire must vary with the current it 1s to carry ; or, in other words, 
the current density (ampéres per square inch) must be the same 
in each. Table X. shows the ampérages of the various sizes of 
wires, at four different values of current density. 
~2To raise to the same temperature two similarly shaped coils, 
differing in size only, and having the gauges of the wires in the 
same ratio (so that there are the same number of turns on the 
large coil as on the small one), the currents must be proportional 
to the square roots of the cubes of the: linear dimensions. 
. Sir William Thomson has given a useful rule for calculating 
windings of electro-magnets of the same type but of different 
sizes. Similar iron cores, similarly wound with lengths of wire 
proportional to the squares of their linear dimensions, will, when 
excited with equal currents, produce equal intensities of magnetic 
field at points similarly situated with respect to them. 

Similar electro-magnets of different sizes must have ampére- 
turns proportional to their linear dimensions if they are to be 
magnetised up to an equal degree of saturation. 

It is curious what erroneous notions crop up from time to time 
about winding electro-magnets. In 1869, a certain Mr. Lyttle 
took out a patent for winding the coils in the following way. Wind 
the first layer as usual, then bring the wire back to the end where 
the winding began and wind a second layer, and soon. In this 
way all the windings will be right-handed, or else all left-handed, 
not alternately right and left as in the ordinary winding. Lyttle 
declared that this method of winding. a coil gave more powerful 
effects ; so did M. Brisson, who re-invented the same mode of 
winding in 1873, and solemnly described it. Its alleged superiority 
was at once disproved by Mr. W. H. Preece, who found the only 
difference to be that there was more difficulty in carrying out this 
mode of winding. 

Another popular error is that electro-magnets in which the wires 
are. badly insulated are more powerful than those in which they 
are well insulated. This arose from the ignorant use of electro- 
magnets having long thin coils (of high resistance) with batteries 
consisting of a few cells (of low electromotive force). In such 
cases, if some.of the coils are short-circuited, more current flows, 
and the magnetising power may be greater. But the scientific 
cure is either to rewind the magnet with an appropriate coil of 
thick wire, or else to apply another battery having an electro- 
motive force that is greater. 

(To be continued.) 


NEW PATENTS-1890. 


17165. “ A process for producing copper blocks with steel core 
for the manufacture of telegraph and telephone wire.” H. 
LouausEen. Dated October 27. 

17181. “ Improved electric switch.” H. J. Autison. (Com- 
municated by J. A. K. McGregor, H. Wallach, and S. J. Wallach, 
United States.) Dated October 28. (Complete.) 

17247. “ Improvements in electric apparatus for transmitting 
motion.” M.W.Drwry. Dated October 28. (Complete.) 

17277. “ An improved method of and apparatus for the elec- 
trical , treatment of sewage, wines, oils, air, gases, and other 
fluids.” R. Wornerspoon. (Communicated by H. Rowley, 
Australia.) Dated October 29. 

17308. “ Improved switch for electric light.” 
F. Roninson. Dated October 29, 

17375. “ An electric motor.” J.B. Dzn1s. Dated October 39. 

17394.“ Apparatus for effecting a permanent make or break of 
an electric circuit at any suitable number of points.” L. V. 
CHABRAND. Dated October 30. 

17459. “ Improvements in and relating to electric arc lamps.” 
F. V. Maquarrg. Dated October 31. a a 

17558. “ Portable generator and electrometer for testing insu- 


lation resistance of electric wires.” J. J. Ratrusone. Dated 
November 1. 


17560. “ Improvements in and relating to locked switches for 


electric current circuits.” J. A. Inirrr and H. Barron. Dated 
November 1. 


C. W. Cox and 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS 1889, 


14860. “‘ Improvements in automatic telephone devices.” C.G. 
Horrmann. Dated September 20. 11d. Consists in the main of 
the speaking apparatus, of the mechanism for examining the coin 
and of the box, and consists in the combination of a telephone 
system with a coin examining apparatus and a clock mechanism 
situated in the exchange station in such a manner, that by the 
insertion of a certain coin into the apparatus a draw rod is released 
and by pulling the same by means of lever connections the tele- 
phones are liberated so that a call is automatically effected to the 
exchange station, which establishes the desired connection with 
the public speaking station which is then connected with the 
wire of the subscriber by the pressure of a button and at the same 
time causing the stoppage of a wheel moved by a clock mechanism 
during any desired interval (5 minutes) by a lever which at the 
termination of this time, raised by another lever, establishes again 
the earth connection and thus interrupts automatically the 
Perb eee of the public speaking station with the subscriber. 
6 claims. 


15609. “ Improved electrical railway switch and signal appa- 
ratus.” F. X. Bacumann. Dated October 4. 8d. Includes a 
system of signals electrically operated in conjunction with the 
points from the same station. 4 claims. 


17124. “Improvements in interrupting devices for electric 
circuits, applicable for protecting electrical apparatus connected 
in such circuits.” W. P. THompson. (A communication from 
abroad by the Westinghouse Electric Company of America.) Dated 
October 29. 8d. Consists in forming a shunt circuit around a 
fusible strip, so constructed as to receive the entire current 
immediately upon the destruction of. the fusible strip and then 
itself become interrupted in such a manner as to form an opening 
of the circuit. 3 claims. 


17274. An electric switch.” G. 8S. Grimstron. (Partly com- 
municated from abroad by F. Jacob.) Dated October 31. 6d. 
The inventor provides a ratchet wheel having an even number of 
teeth, which are alternately of conducting and of insulating 
material or are faced with such material, all the conducting parts 
being connected to the one wire of the circuit. A metallic spring 
pawl which is connected to the other wire of the circuit bears 
against the ratchet wheel, which is otherwise insulated from the 
pawl. Onturning the wheel by hand partly round the pawl is 
first strained against its spring and then jumps rapidly from one 
tooth to the next, making or breaking contact as the case may be, 
and then holding the wheel steadily in position and preventing it 
from being turned backwards. 1 claim. 


17694. “An electrical watt meter.’ E. Wuiuson, Dated 
November 6. 8d. The inventor applies an automatic break sole- 
noid, excited by the current or a known fraction thereof, to give 
reciprocation to an anchor acting on an escapement wheel to cause 
a spindle to revolve at a speed which is proportional to the electro- 
motive force or volts of the exciting current. The spindle drives 
a disc or cone, and also by means of a bevil wheel drives two oppo- 
site bevil pinions which are free on a transverse spindle, but either 
of which can be clutched to the transverse spindle by a clutch 
sleeve sliding between them. This clutch sleeve is connected to 
an armature between two electro-magnets, or to the core of a sole- 
noid subject to the strain of a spring, so that according as the one 
or the other of the two electro-magnets is excited or according as 
the solenoid is excited or not, the clutch is moved so as to engage 
the one or the other of the two bevil pinions to the transverse 
spindle, causing that spindle to rotate in the one direction or the 
other. 2 claims. 


17831. “ Improvements in electric battery carbon and carbon 
compound elements and their connections.” J. V. SHERRIN. 
Dated November 8. 6d. The inventor connects and prepares the 
carbon or carbon compound elements for primary and other 
electric batteries in the following manner: In that part of the 
upper edge of the carbon where the connection is to be made he 
laps it round with a piece of sheet platinum or platinum foil upon 
which he places a brass clamp or other connection for the wire. 
The clamp may be fixed by means of a screw the point of which 
bears on an interposed copper plate. To the clamp he connects 
the wire by soldering or by a terminal screw. ‘The upper part of 
the carbon element is then covered with shellac to a depth of about 
an inch or two down from the top. 3 claims. 


18159. “Improvements in electric contact apparatus, chiefly 
designed for indicating the leyel of water in reservoirs, the move- 
ment of hauling drums, lifts, and the like.’ C. Wrustz. Dated 
November 13. 8d. Comprises a disc having in or upon it one or 
more teeth, which disc is in the first place caused to turn by the 
float of a water reservoir or by the machine or other device to be 
controlled. By this means a pin, acted upon by a weight ora 
comparatively heavy ball, is carried away. As soon as the afore- 
said tooth has been turned far enough it releases the ball or the 
pin whereupon the latter by reason of its weight or the action of 
the spring will move upon a suitable guide back to its original 
position, making contact atthe same time. 2 claims, 


18980. “Improved means of suspending electric lamps and 
other suspended objects.” W.F. Brapner. Dated November 26. 
8d. Consists in the interposition, in the suspension cord or cable, 
of a differential pulley, windlass, or drum having peripheries of 
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two diameters, from one of which the cable extends to the ceiling 
or other point of support, and from the other of which the cord or 
cable descends to the lamp, the differential pulley (with or with- 
out a case) forming a weight which, when the lamp is lifted, gra- 
vitates, and in unrolling the cord from the smaller pulley rolls up 
the slack on to the larger pulley, the balancing effect of the two 
pulley surfaces serving to hold the lamp at any point to which it 
may be adjusted. 8 claims. 


19195. “ Improvements in and relating to the laying of electric 
and other wires in streets and roads.” R. Summzrs. Dated 
November 29. 6d. The inventor forms the curb of the pathway 
hollow and of suitable material, such as cast iron, the cross section 
being the same as the present curb but considerably deeper. The 
sections are made in suitable lengths and are jointed together inany 
known manner. Where the wires have to cross a road, elbows are 
provided so as to obtain the different level between the footpath 
and the roadway. Openings, closed by suitable lids or doors, are 
provided at suitable distances apart in order to allow of easily 
getting at the wires and suitable connections are provided to allow 
of the wires being conducted to the buildings in the street or road 
where required. 3 claims. 


1890. 


1878. ‘“ Improvements in electric insulating compounds.” J. B. 
Wiuurams. Dated February 4. 6d. Consists, briefly, in the 
combination with India-rubber and paraffin wax of a resinous body 
and sulphur, to which may be added what may be designated as 
inert material which serves to harden the compound and lessen 
its cost. 5 claims. 


3484. ‘Improved electrical secondary clockwork.” E. 
ScuwrizER. Dated March 4. 6d. Consists in the employ- 
ment of a lever to which a reciprocating motion is imparted by 
the combined influence of a horizontal electro-magnet and of a 
spring, and which on the one hand operates by means of a pawl 
upon.a toothed wheel on the minute arbor, and on the other hand 
acts by means of a rod upon a special escapement device, which in 
its turn acts upon the said toothed wheel, so that the number of 
wheels of the electrical secondary clock can be limited to that. of 
the minute and hour wheels of an ordinary clock dial. 2 claims. 


3419. ‘‘ Method of and apparatus for producing and utilising 
pulsating electric currents in closed circuits.” C. J. VAN DEPoELy. 
Dated March 4. 11d. Comprises means for producing eléctric 
currents having a defined rise and fall being thereby rendered in- 
termittent or pulsating, means for varying the rate of succession 
of said currents, together with both rotary and reciprocating 
engines particularly adapted to be operated with currents pro- 
duced according to my said invention, the said defined currents 
being moreover utilised in closed working circuits so that their 
characteristic qualities are not due to the use of circuit-breaking 
devices, upon all of which my present invention is an improve- 
ment. 5 claims. 


CORRESPONDENCE. 


Alternating Carrent Meters. 


In your issue of October 10th, I find a letter of Mr. 
Arthur Wright on the subject of alternating current 
meters, which, on account of the writer and the con- 
tents, I cannot pass without notice. You will greatly 
oblige me therefore, if you wiil kindly insert in your 
columns the following few lines. 

I regret that various reasons prevent me to speak 
without restriction on the subject as I would desire, 
but perhaps few words will be sufficient to show Mr. 
Wright that he is unacquainted with the real state of 
the things. 

My patents—it will be remembered—appeared Ist 
of May, 1888, and nearly at the same time the results 
of Prof. Ferraris were published in Jndustries, dis- 
closing the same invention. Once the invention was 
known it required but little inventive spirit to make 
experiments and modifications, which sooner or later 
must suggest themselves to every intelligent worker, 
and it is needless to say that the experiments referred 
to by Mr. Wright were performed by me at a much 
earlier period, and an application covering broadly the 
principle of operating a motor by passing an alternating 
current through a circuit, and inducing currents by the 
same in other parts or closed circuits, was filed by me 
long before I read my paper and showed some of my 
motors before the American Institute of Electrical 


Engineers, in May 1888. I was, however, at that time, 
not at liberty to speak on this and other matters which 
would have rendered my paper more valuable and 
interesting. ° - 
Nothing was known through the journals of this 
invention until Schallenberger’s patent on the meter 
appeared, I believe in June, 1888, where a motor on this 
principle was shown in combination with a registering 
and retarding device. Besides some forms of motors 
constructed by me and based on the principle of mag- 
netic lag and sereening—which were somewhat novel 


features—nothing new was shown in the way of a com- 


mutatorless motor, which would not be comprised 
within the scope of the inventions of Prof. Ferraris, 
Schallenberger and myself. . 

. Mr. Wright states that I am wrong in attributing 
the rotation in his meter to the same cause as that in 
Schallenberger’s. I have conceived the theory of these 
phenomena and confirmed it by many experiments. I 
have been familiar with them long in advance of any- 
thing published on that subject, and have utilised the 
principle underlying them in many forms of practical 
motors ; I therefore think that I am not mistaken. In 
Schallenberger’s meter a current is passed through one 
circuit and currents are induced in other circuits, and 
the poles are shifted; is not the same the case in 
Wright’s meter? As regards the motive devices in- 
vented by Messrs. Borel and Piccaud, to which Mr. 
Wright refers, he makes me a high compliment, for 
motors on that principle were among the first which I 
have devised and operated, and not only have I devised 
many forms of these motors, but I have also shown, 
nearly three years ago, that in accordance with my 
theory of the action of the motors, a rotation in opposite 
direction may be produced under certain conditions. 


Nikola Tesla. 
November 7th, 1890. 


High-handed Proceedings. 


Mr. A. Erskine Muirhead has asked us to insert the 
following correspondence :— 


Mr. James Richmond, Baker, 7 
John Finnie Street, Kilmarnock. 


22, Castle Street, Edinburgh, 
4th November, 1890. — 


S1r,—We act for the United Telephone Company of 
London, and have to-day received instructions to adopt 
proceedings against your infringing certain patent 
rights belonging to them. We are informed that you 
have recently fitted up and are using four Ader re- 
ceivers, which are infringements of their patent, and 
our instructions are forthwith to raise an action for 
interdict, damages, delivery of the instruments and 
costs. Before doing so, we write to give you intima- 
tion of this and an opportunity of delivering up the 
four infringing instruments. If these are delivered to 
us here complete in the course of to-morrow, we shall 
refrain from instituting legal proceedings. If they are 
not, proceedings will be at once instituted without 
further notice. 

We also beg to request you to inform us who supplied 
you with the instruments ; and, in your own interest, 
to warn you against delivering them over to any one 
except our clients or us. 


We are, your obedient Servants, 
DAVIDSON & SYME. 


Glasgow, 6th November, 1890. 


Messrs. Davidson and Syme, 
22, Castle Street, Kdinburgh. 


Gentlemen,—Your favour of 4th inst., addressed to 
Mr. Jas. Richmond, Kilmarnock, has been handed to 
me, asking me to write you and also for my advice. 
I may at once say I take all responsibility upon myself, 
and when fitting up the telephones, told Mr. Richmond 
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that they did not infringe any of the patents held by 
the National Telephone Coy., Ld., or the United Tele- 
phone Coy., Ld.; I again assert this. The telephone 
in question will not be removed nor handed to you, 
but to show that [ am more magnanimous than your 
clients, I am willing to allow your electric engineer, 
Mr. Aitken, to go with my man and inspect the tele- 
phones for himself in your client’s interest. 

It will help to clear the matter when I inform you 
that they are the English type of telephones in French 
cases, and this is the reason, I presume, that your 
zealous employés jumped to the conclusion that they 
were the celebrated ‘“ Ader” telephones that have given 
your president, Col. Jackson, and William Alexander 
Smith, Esq., chairman of Local Board, so much 
anxiety of late. I hear that your employés entered 
the premises of Mr. Richmond ; this, if not a criminal 
is an illegal act, and whether the telephones are in- 
fringements or not, it will fall to your party to con- 
ciliate Mr. Richmond in any case. 


Your obedient servant, 
A. ERSKINE MUIRHEAD. 


_ P.S.—The telephones have Carta (paper) diaphragms, 
with }” iron armatures and electro-magnets. They have 
no permanent magnet nor iron diaphragms, 


Glasgow, 10th November, 1890. 


Messrs. Davidson & Syme, 
22, Castle Street, Edinburgh. 


Gentlemen,—Though I wrote you on the 6th curt., I 
am still without any reply from you or your clients, 
The National and United Telephone Company, Limited, 
as to what proposal they have to make regarding their 
unwarrantable proceedings in interfering with my 
telephones. I may add that I have consulted the 
highest authority on telephony in this country, viz., 
Mr. A. R. Bennett, late manager for Scotland for the 
‘ National Telephone Coy., Ld.; you can consult him 
also, I presume. 

‘ Yours truly, 
A. E. MUIRHEAD. 


Glasgow, llth November, 1890. 
Messrs. Davidson and Syme, Edinburgh. 


Gentlemen,—I am. still without any reply from 
you, and as the idea is being spread abroad by your 
clients, that your clients seized four ‘“ Ader” receivers 
infringing your client’s patents, as the said four tele- 
phones belong to me, and as before explained to Mr. 
Alexander Smith, chairman of the Local Board of the 
N. T. Company, Limited, in a letter dated 4th curt., of 
which the following is a copy :— 


“ November 4th, 1890. 
“ Mr. W. Alex. Smith, ; 
“6, So. Hanover Street, Glasgow. 


“Dear Sir,—I have your favour of date and am sorry - 


you cannot accede to my request.* Iam fitting a num- 
ber of ‘Ader’ receiver cases with Carta and English 
Mechanic diaphragms for exposure in Glasgow and 
elsewhere. I presume you are aware that those do not 
infringe any of your patents. I shall have pleasure in 
giving your engineer an order to inspect them should 
he think fit. 


“ Signed A. ERSKINE MUIRHEAD.” 


Mr. W. A. Smith replies on 6th as follows from 
Telephone Office :— 


Glasgow, November 6th, 1890. 
A. Erskine Muirhead, Esq,, 
Cart Forge, Glasgow. 


Dear Sir,—On my return from England this morning 
I find your favour of 4th. As I mentioned to you for- 


* This had reference to a Lacombe cell. 


merly this company is determined to uphold its patents 
to the last day they run, and it is for you to act so that 
you do not infringe upon any of our rights. The 
question, what is or is not an infringement of our patent 
appliances, is one which the courts alone will decide. 


Yours respectfully, 
Bea, 2 Ww. ALEX. SMITH. 


Up till this date you have not made any reply to my 
communications, you will not consider it out of order 
should I send a copy of this correspondence to the Press. 


Yours truly, 
A. EK. MUIRHEAD. 


P.S.— You will please note that I am running bronze 
wires in England and Scotland for some of the largest 
manufacturing firms, to which “ Ader” telephones will 
be fixed on the expiry of the telephone patent which 
occurs in a few days now. ‘To be above board with 
your clients, lam willing to give you a list of those 
lines, but repeat I will not remove the telephones in 
Kilmarnock. 


Glasgow Offices, Royal Exchange Buildings, 
llth November, 1890. 
A. Erskine Muirhead, Esq, 
Cart Forge, Crossingloof. 

Dear Sir.—Regarding yours of the 4th inst.,'to Mr. 
W. A. Smith, we have instructions from our London 
office for our Mr. Aitken to examine the instruments 
therein referred to. I will be glad therefore if you 
will let me know at what time it will be convenient 
for him to do so. : 

Yours truly, 


F, DOUGLAS WATSON, 
Assistant District Secretary. 


Glasgow, November 12th, 1890. 


The National Telephone Co., Ltd., 
Glasgow. 


Gentlemen,— Your favour of the 11th is duly to hand, 
but as your Mr. Alexander Smith had already declined 
my offer to save you from the undignified position you 
have now placed yourselves in, not tospeak of the position 
occupied by some of your employés, into whose con- 
duct the criminal authorities are making investigation, 
it is for your London Office to adopt another mode of 
proceedure. 

The instruments will be produced at the proper time 
and place for inspection by competent authorities. 

Don’t you think some apology is due to Mr. Richmond 
for your employés’ proceedings ? 

Yours truly, 
A, KE. MUIRHEAD. 


Note on Localisation of Faults in Electric Light Circuits. 


The ELECTRICAL REVIEW of October 10th, 1890, 
describes M. Henri Wilbrant’s test for localising an 
earth fault when this occurs in one of a pair of buried 
leads of equal length and resistance. 

Fig. 1 shows M. Wilbrant’s method :—Accumulator 
with one pole earthed joined up through ammeters to 
looped leads A and B. oc! and ©? are deflections on 
respective ammeters. L = total length, or total re- 
sistance of loop, and x = distance of fault from test 
station. 

Then Q: O sa ou ad z= oy ohms or 

7 O ha. xand x oro 
metres, according as L is in terms of ohms or metres. 

The above test, in its electrical development, is an 
adaptation of May’s formula for localising an earth 
fault by the polarisation current emanating from the 
fault itself, 
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May’s test is as in fig. 2, which shows line (L) with 
fault at F, and earthed at both ends through similar 
galvanometers,* the respective deflections of which may 
be termed ©! and ©?. The polarisation currents from 


Fig. 1, 


Fia...2. 


F, which flow through the two available branches, are, 

of course, inversely proportional to the resistances of 

those branches, so we have ©! : 0? ::; «:L — a, and 

C= Cede as above. 
(oi! + Cc? i 

The following modification of this test, by the 
writer, is also applicable to M. Wilbrant’s method with 
accumulators and ammeters. 

If—in*May’s test—F be electrically midway between 
the two galvanometers, ©! will equal ©? ; but ifsnot, 
then, of course, the galvanometer nearest the fault will 
give the higher deflection. Then, if the operator whose 
galvanometer gives the higher deflection, introduce a 
resistance R, sufficient to bring F electrically midway 
between the two galvanometers. sufficient—in other 
words—to make C! = ©? (see fig. 3), 


Fie. 3. 


Fie. 4. 
weshall have CO! : @i:x7+R:L=72; 
or, cL — 2) = 0? (R + 2) 
a ae: te. — © R 
an a cl + © 
L—R 
but ol = 6%, 50 ¢-= > 


applying the same modification to M. Wilbrant’s test, 
we have (see fig 4) :— 
ocL—CR 
ae age 
L— R 
cl = CO, Yt elton 


O50? ties 


and if 


Perhaps this will be found the neater method of the 


_* If dissimilar galvanometers be used, knowledge of their respec- 
tive figures of merit would still permit of comparison of deflections. 


two, especially if the coils at R (*) be arranged in re- 
sistance units equivalent to metres of line. Then, if 
L = total length in metres, 


R 
metres, 


Distance of fault = zu 3 


Edward Raymond Barker. 
B.S. T. Co., Madeira, Nov., 1890. 


The Life of Glow Lamps. 


In your Correspondence columns of last week I 
notice a letter from Mr, Lott on “The Life of Glow 
Lamps on the Series System.” 

Before being able to attach any practical value to Mr. 
Lott’s statement, might I ask him to kindly furnish the 
absolutely necessary figures or approximations as to the 
watts per C.P. that this lamp required initially and 
after burning 10,000 hours ? oe, 

As I have often remarked before, in your columns, 
such statements of: hours burnt, &c., are quite valueless 
unless C.P. and watt readings are simultaneously given. 
I believe it quite practicable for either a series or 
multiple glow lamp to burn considerably over 10,000 
hours if always kept at a low enough efficiency, say 5 
watts per C.P. and below. ~~ 

If the particular lamp mentioned by Mr. Lott began 
at, say, 3 watts per C.P. and after 10,000 hours even 
went up to 4 watts per C.P., then I should consider 
that this denoted an excellent result and for practical 
reasons only would diminish the weight of Mr. 
Mordey’s remarks, although his remarks must remain 
true in‘a theoretical sense. 

C. J. Robertson, 


Middleburg, Holland, November 12th, 1890. 


The letter of Mr. Lott, in your issue of the 14th inst., 
is of interest. But at what efficiency was the particular 
lamp run? It may have rather a thick carbon which 
would account for the long life. But the “average 
life,” is more important, with which perhaps your 
correspondent would favour us, and at the same time 
any information with regard to the reliability of the 
cut-out in the lamp would no doubt be of interest to 
your readers as well as myself. 


November 17th, 1890. 


J. E. Pearce. 


Telopy or Telephany. 


It may appear as though we were looking ahead too 


. much when we discuss the name of that which is at 


present non-existent. But, as we are told that we 
should first work out our ideal, and afterwards ap- 
proach that ideal as nearly as hard circumstances will 
permit, we may as well act on the same plan in this 
matter of naming an undiscovered instrument. Now, 
as words are only symbols to express our thoughts to 
others by writing or speaking, it is necessary that 
words, when written or spoken, should express those 
thoughts as clearly, as shortly, and as euphoniously as 
possible. The series of words Telopy, a Telopist, the 
Telope, I Teleope, seem to fulfil the required conditions 
better than Telephany, a Telephanist, the Telephane, I 
Telephane. If that which is expressed by these words 
becomes as common as telegraphy, we shall probably 
have some totally different word used ; just as we have 
—a wire, and I wire. Meantime, for writing and 
lecturing purposes, which of the above groups of words 
shall we employ to express seeing at a distance ? 


November 18th, 1890. 


A.C. 


* These would be similar in general construction to those used 
in electric lighting, and in such like heavy work. 
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THE ELECTRO-DEPOSITION OF 
COPPER. 


WE call the attention of our readers to the letter from 
Mr. W. Stepney Rawson, which appears in our corres- 
pondence columns. 

Mr. Rawson says the eight points in his letter pub- 
lished in our issue of November 7th “ remain un- 
answered,” and so he favours us with them all 
over again. To this we have to say that points 1, 2, 
and 3 consisted of the respective phrases “ practically 
ridiculous,” “equally ridiculous,” and “like absurdity.” 
These points were not “answered,” though they were 
not neglected to be noticed. Points 4, 5, 6, 7 and 8 
were all dealt with in their order. When Mr. Rawson 
gives us something other than absurdities and unsup- 
ported denunciations we can deal with it, and in his 
letter which we publish to-day Mr. Rawson does give 
us something tangible on the first point, which also 
bears on the second and third. In the calculations 
which we published on October 17th we allowed for 
a week of 60 hours, which is a very general basis to 
take for a week’s work. Whether working a larger 
number of hours is a more economical plan depends 
largely on the relative importance of labour and plant. 
There is nothing incorrect about the figures we gave. 
Contrary to the Elmore plan, we stated clearly and 
definitely the basis of our calculations, and expressly 
emphasised their hypothetical character by following 
them with other data derived from actual work. Mr. 
Rawson says we should have taken 156 hours. Ex- 
perience in other cases supports his contention for a 
Jarger number of hours per week, and when we make 
further calculations we will adopt a larger number. 
If Mr. Rawson will also favour us with his views of 
the number of tanks which should be taken into con- 
sideration, and we find that equally reasonable, we 
will adopt it, too, together with the further modifica- 
tions which would then be necessary to arrive at a 
correct result. He knows well enough, however, that 


we were not labouring under the impression that 
Elmore uses one tank only. 

In the calculation referred to we arrived at a figure 
of 287,620 ampéres. Mr. Rawson says these figures are 
absurd, and should be corrected to 3,000 ampéres. Now 
if these two sets of figures are intended to represent 
the same thing, it is only necessary to place them in 
juxtaposition to show there is an absurdity somewhere. 
What our figures mean, and how they are arrived at, 
are clearly set forth in every detail. If Mr. Rawson 
will tell us what his figures mean, and how they are 
arrived at in similar detail, the absurdity may become 
apparent. Without attempting to prophesy we think 
we may say that the probability is the absurdity will 
be found not in either of the figures but in their com- 
parison. We may here quote for Mr. Rawson’s benefit 
a paragraph in the same article :—“ Placing a number 
of depositing tanks in series would not make matters 
any better, for what is gained in one respect is lost in 
another.” 

These remarks cover Mr. Rawson’s first, second, and 
third points. The fourth point contains a new claim 
to economy in the Elmore process by the reduced size 
of tanks necessary. We have no wish whatever to 
minimise this, or any other, advantage, and if Mr. 
Rawson will also favour us with particulars of the 
extent of this economy, we shall be much obliged to 
him. We have nothing to add to our remarks on 
horse-power, which is the fifth point. On the sixth 
point, we have only to say, in addition to what we have 
said already, that the age of our £12 data is immaterial. 
Moreover, the Norddeutsche Affinerie, of Hamburg, 
whose figures, it will be remembered, were the lowest 
of those quoted on p. 479, and to whom we applied for 
verification, sends us the following ominous reply :— 
“We beg to say that the figures in question are in- 
correct, but we are not willing to rectify them.” 
Reductions, if any, apply generally, and whether 
£12 or £8 be correct, the Elmore Company will have 
to deal with the market price, and the market price 
will be dependent upon competition. The simple 
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questions are: (a) Can electro-deposited copper com- 
pete with copper otherwise prepared, for use under cir- 
cumstances in which electro-deposition is an unneces- 
sary refinement, or (4) in cases where electro-refining 
or depositing is advantageous, are the economies of the 
Elmore process such as will enable the company to 
undersell everybody else in the market, and still pay a 
dividend on the purchase price of the patents? The 
further question of the protection afforded by the said 
patents is, of course, very material, though in a 
different category. On the seventh point, we must 
ask Mr. Rawson not to make too much of our dis- 
claiming any intention to reflect upon the quality 
of the articles produced. We did so simply in 
accordance with our usual custom not to express an 
opinion without due consideration. It will be time 
enough to commend or condemn the quality of the 
articles when they are in the market. The eighth 
point brings us to the report of Mons. Secretan, 
with which we consider it necessary to deal somewhat 
fully. Before we do so, we may remind Mr. Rawson 
that we have been through his points, number by 
number. If there is still something we have left un- 
said, he will doubtless remind us of it. In such an 
event, may we suggest to him that in controversial 
discussions there is some danger of losing sight of the 
main point by enlarging on side issues. We have no 
intention of permitting this to be done if we can avoid 
it. Therefore, perhaps Mr. Rawson, in any future 
communication, will bear in mind that the questions of 
real importance are those we have asked in reference 
to point six. 

The report of Mons. Secretan, as presented to his 
directors, contained a statement of the cost of produc- 
tion, and the prices to be realised. This would have 
helped. materially to the elucidation of the questions 
we have propounded, but unfortunately it is repre- 
sented in our copy by an asterisk and a footnote. 
But sufficient remains to enable us to form an idea of 
its value. 

Mons. Secretan, accompanied by two gentlemen hold- 
ing official positions, and others who are described as 
very able technical men, but are unnamed, went to the 
factory at Leeds to inspect it, and to make themselves 
acquainted with the Elmore process and its cost. 
Some figures were given them (they have not been sent 
to us), and they were able to satisfy themselves that 
those figures were perfectly exact. 

The statement represented by the asterisk is pre- 
pared on the supposition of an output of 900 tons per 
month—which could be reached in a very short time 
The expenses are taken at a maximum—nothing on 
earth can make them heavier, whilst it is only neces- 
sary to prepare a definite project and they are at once 
reducible. The statement was not so thorough as it 
might have been, since some articles sold at high prices 
but cheaply made are omitted from it, and have to be 
specially mentioned in the report. No hint is given as 
to the nature of these articles. They may be articles 
de vertu, or they may be articles de cuisine. In his 
pre-Elmore days Mons. Secretan was famous both for his 
art collection and his hospitality, so both may have been 


in his mind. Mons. Secretan has rapidly acquired the 
true Elmore manner for, having made a series of state- 
ments, they become “ well established,” and work must 
be commenced forthwith. The statement having been 
prepared on a basis of 900 tons, Mons. Secretan con- 
cludes that the directors may find it more prudent to 
arrange for an output of 300 tons. We are tempted to 
ask whether a profit does not, to some extent depend 
upon the extent of output, and whether the brilliant 
result doubtless foreshadowed in the statement is 
equally applicable to an output of exactly one third ? 
The report concludes with the remark that manu- 
facture being once decided upon, one can, without 
rashness, predict a brilliant future for the company, 
and instances itself (the report) in another:characteristic 


' Elmore touch as a justification of the heading of the 


prospectus “a revolution,” &c. 

This is the report which Mr. Stepney Rawson sends 
us in confirmation of his statement that competent 
authorities have verified the correctness of the state- 
ments made as to the cost and quality of the articles 
manufactured. This is the report to act upon which 
the Directors pledged the whole substance of the com- 
pany for a loan of £50,000. 

Had Mr. Rawson permitted the statements to have 
remained without this confirmation, the statements 
would have been more generally credited. Had the 
directors not acted upon the recommendations of such 
a document they would have had so much the legs to 
answer for. 

So long as the Elmore Company have an undoubted 
right to withhold information, aud exercise it, they must 
expect people to form impressions upon the material 
open to them. In businesses conducted in a business- 
like way, enquiries as to cost of manufacture are 
seldom indulged in and less seldom conceded. The 
Elmore business is not conducted in such a manner. 
From first to last the proceedings have been such as to 
give but one impression, which we will express in 
plain English as absolute distrust. 

We are concerned for the possible waste of money, 
as we have said before. The borrowed £50,000 and 
the balance remaining to the company after payment of 
the purchase money, are not yet spent. Are there none 
of the directors who can see the wisdom of waiting 
until the English factory pays its way before starting a 
French one? Is there not one shareholder sensible 
enough to realise that loss of time is better than loss 
of money, and protest accordingly ? 

The directors should remember that they will not 
always have an undoubted right to withhold infor- 
mation from everybody. A time will come when they 
will have to render an account of their stewardship. 
When the time does come, if the account be unsatis- — 
factory, stock phrases at the shareholders’ meetings will 
not avail them much. They cannot say that the pos- 
sibilities of adverse results have not been put fully and 
fairly before them. 

Notwithstanding the risk we run of having some 


indignant shareholder complain of the number of our ~ 


columns devoted to the subject, there are two other — 
phases of the Elmore question which we should like 
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to touch upon. Mr. William Elmore has written to 
the newspapers to explain that the fall in the price of 
the shares is due to the recent financial crisis, and the 
realisations of weak holders. Mr. Elmore will find a 
more reasonable explanation in our columns, On 
October 3rd, we wrote that the public should clearly 
understand that the price of Elmore shares is simply a 
measure of the reliance of the holders on the absorp- 
tion of more sub-companies. The same remarks apply 
now. The change in price is the change in the reliance 
of the holders. 

The other phase is the “Trust.” Now a trust may 
be formed for one of two reasons—or a combination 
of both: to obtain more cash from the public, or to 
concentrate voting power in the inner circle. The only 
one of these which concerns us is the first, and we 
think there is now little risk of its being operative. 
The public can understand that inasmuch as two blacks 
do not make a white, neither do four insecurities con- 
stitute a security. 


UNDERGROUND SUBWAYS. 


SOME time ago a Bill was promoted in Parliament to 
authorise the construction in London of a subway in 
which all underground pipes, and particularly gas and 
water mains and electric light cables, should be laid. 
The Bill, which was not formulated in a judicious 
manner, was strongly opposed by the gas, water, and 
electric light companies, and was ultimately thrown 
out. This result. has, however, not discouraged the 
metropolitan local authorities. The members of the 
Strand Board of Works are uniting with those of other 
districts in drawing up a memorial to be presented to 
the London County Council, asking that a Bill should 
be introduced in the next session of Parliament to 
authorise the construction of a subway to contain all 
underground pipes, and thus prevent the present 
method of indiscriminate laying adopted by the 
various companies. ; 

That the time will eventually arrive when some kind 
of subway, or subways, will be necessary in the metro- 
polis for the accommodation of the various pipes and 


conduits there can be little doubt, but at present, and ~ 


probably for some time to come, there does not appear 
to be any such necessity. If, indeed, the same condi- 
tions prevailed here as now obtain in New York, the 
companies concerned would possibly appreciate an 
efficient subway or subways, provided, of course, they 
were not required to contribute towards the cost which, 
to say the least, would be enormous. The Hngineering 
News, of New York, gives in its issue of the Ist inst., a 
page plan of the pipes, conduits, &c., at the inter- 
section of Broadway and Fulton Streets, New York 
City, prepared from a survey and drawing made by 
order of the Commissioner of Public Works. The plan 
shows what is termed the “ Broadway Underground 
Tangle,” or, in other words, a labyrinth of gas and 
water mains, sewers, Edison conduits, electric subways, 
electric subway vaults, electric subway air pipes, Com- 
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mercial Cable Company’s conduit and vault, pneumatic 
tube boxes, Steam Company’s conduits, steam expansion 
joint vaults, return pipes, cellar vaults, together with 
manholes, gas and water stop-cocks, receiving basins, &c. 
This medley of pipes and conduits is being aggravated 
by the continual undergrounding of electric light cables, 
which were formerly carried overhead inthe American 
“ happy-go-lucky ” fashion. This system of indiscri- 
minately placing below ground all. kinds of pipes has, 
indeed, not been without effect. Explosions, due to 
various causes, have been the order of the day, and 
even now frequently occur, although very little is 
heard of them—possibly because “use is second 
nature.” These explosions are due to a variety of 
causes. The escape of steam from the steam pipes has 
deteriorated—and continues to deteriorate—the insula- 
tion of the electric light mains leading to the forma- 
tion of short circuits, and the escape of gas from the 
gas mains has then come to the fore, with the in- 
evitable result of a nice little blow up. The dropping 
of lighted matches down manholes has also contributed 
its share towards destruction, whilst sewer gas has like- 
wise given its assistance. 

Surveys are at present being made of underground 
Broadway, and the cross sections already taken show 
gas and water mains, the latter up to 36 inches in 
diameter, crossing and recrossing the street without 
any apparent cause, in the case of the gas mains, whilst 
electric subways and conduits, pneumatic tubes and 
steam heating pipes interlace with each other, and twist 
about sewer manholes and over cross town sewers in 
an utterly lawless and incomprehensible manner. This 
deplorable state of affairs, in this and other streets in 
New York City, will, however, probably be changed, 
and some kind of subways will be built to enclose the 
various systems of pipes. 

Fortunately, with the exception of the Strand, along 
which probably more traffic is carried daily than on 
any other thoroughfare in the world, London streets are 
tolerably free from a confusion of underground pipes. 
Nevertheless, considerable difficulties have arisen in 
many other streets, owing to the lack of sufficient space 
to lay electric light conduits either at a sufficient depth, 
or in the most convenient spot desired by the com- 
panies. The proposed Bill would, if it passed through 
both Houses, provide for the construction of a subway 
which would contain all the systems of pipes and con- 
duits—an ideal of perfection, according to the pro- 
moters. There are, however, many difficulties in the 
way of bringing such a scheme to a successful issue. 
In the first place, the cost of making the subway would 
entail an enormous expense—probably several millions 
sterling—and who would pay the piper? The money 
would hardly be raised on loan by the London County 
Council, for, if so, the companies interested would, on 
the completion of the work, be called upon to pay a 
rental for utilising the subway, and this would amount 
to a not inconsiderable item in the cost of production, 
which, correctly defined, is that sum which remains 
after all expenses have been deducted. Provided that 
the County Council did not raise the money, an 
attempt might be made to get a clause inserted in the 
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Bill to compel the gas, water, and electric light com- 
panies themselves to construct the subway, since it 
would be built for their convenience—oh, no—for their 
use. That such a clause could be passed seems in- 
credible. ‘The companies are already strongly repre- 
sented in Parliament indirectly, and, with the assist- 
ance of other members, it is fair to assume that such 
an objectionable clause would be rejected. 

The proposed subway would during the course of 
construction not only cause considerable interruption 
in the supply of water, gas and electric light, thus 
entailing great loss to the companies, but it would also 
necessitate the reorganisation of the three systems of dis- 
tribution, another item of great expense. Again, if a 
subway is to be made, the question arises as to the kind 
of subway to be constructed, but this need not be re- 
ferred to in detail. Suffice it to say, that if a subway 
is to be built, the gas, water and electric light mains 
must not be placed therein after the haphazard style 
adopted in Paris or in New York. The ideal subway 
appears to be one arranged in divisions, each being dis- 
tinct from one another, and each being water and air 
tight. As to the raising of the money, this matter had 
better be left for the consideration of those long- 
headed individuals who have plenty of spare time, and 
scarcely anything to do but inconvenience public com- 
panies and spend ratepayers’ money. 

“Necessity is the mother of invention,” and when 
the time arrives for the. construction of a, subway, 
necessity will show itself in the elaboration of a suitable 
subway. At present, however, there is no such need, 
and the proposed Bill, if it assumes definite form, 
will doubtless meet the fate of its predecessor. 


THE Boston Electric Club held its 

Alternating Canoats, rst meeting of the season on the 10th 
inst. Professor Elihu Thomson de- 

livered the inaugural address, choosing for his subject 
“The Properties of Alternating Currents,” and illus- 
trating his lecture with numerous experiments. The 
Professor said that the alternating current had been 
experimented on with alternations as high as 8,000 per 
second. What was really needed was a machine to 
produce 500 trillions of vibrations per second, from 
which some wonderful results might be expected. He 
then described the general properties connected with 
the alternating current, and to demonstrate his state- 
ments he had a powerful coil placed on end on a stand, 
and secured to a wooden upright, to which he attached 
first one device and then another, as he required. The 
coil was excited by an alternating current, a copper 
ring, about six inches in diameter and three-eighths 
thick, was held in the air above the top of the coil, and 
by induction the ring was held in mid air. Another 
ring then placed below the first, clung to it by magnetic 
force. The rings either floated or jumped about 
according to the angle the rings made with the coil. 
A copper hollow ball, placed on a plate just above the 
coil, began to rotate, but was speedily stopped by in- 
troducing a sheet of copper between the plate and the 
head of the energised coil. A pivotted copper disc 
revolved rapidly when brought near the coil, its 
direction in running depending on its position in 


regard to the coil. To prove the principle on which 
incandescent lamps are operated by an induced current, 
a glass jar of water was placed over the coil ; submerged 
in the water was a coil, to which was attached an 
incandescent lamp, which burned brilliantly. By 
simply raising the jar the intensity of the light pro- 
duced was regulated in a most perfect manner, the 
lecturer saying there was no longerany truth in theasser- 
tion that the electric light could not be raised or lowered. 
A jar of water being held over the coil, into which 
was dropped a hollow copper ball, the ball commenced 
to rotate. Professor Thomson also showed some ex- 
periments in electric welding, and a device somewhat 
similar toagyroscopictop. The final experiment was ex- 
tremely interesting. A small motor, consisting of a cir- 
cular coil, being fixed horizontally with a slot cut through 
one side, a pivotted disc working in or close to the slot 
rotated rapidly when the current was turned on. Re- 
moving the disc the machine became a counterfeit coin 
detector, for it possessed this remarkable characteristic 
that if a genuine silver coin was placed near the slot 
it would be drawn into the vortex, as it were, and 
instantly flung out on top of the coil while a counter- 
feit coin would not be in the least affected. 


The Boston Herald, of November 
5th, contains what is apparently the 
reproduction of an article written in 
the New York Sun under the somewhat alarming title 
of “A Source of Danger.” Fearful as to what fresh 
perils awaited unfortunate humanity, we read, and 
trembled. Imagine then our relief when we found 
that it was only our old friend electric lighting again 
to the fore, or let us say, at sea, for the sub-title of the 
article in question is “Improper Electric Wiring of 
Ocean Steamers on the English Plan.” We are told 
that the Etruria, on a recent passage across the Atlantic, 
was on two occasions threatened with fire, owing to the 
imperfect insulation of the electric light wires, and we 
alluded to this matter in a Note (p. 368), as also did 
Mr. Rankin Kennedy in our correspondence columns 
(see REVIEW for October 3rd), in a letter which might 
be again read with advantage. Horror struck at the 
thought of the frightful catastrophe which might 
have attended the fires which nearly occurred, we 
read on, hoping to find some brilliant suggestion for 
the prevention of this source of danger. And we 
found it—an advertisement of Edison plant. But let 
us give the article full justice. The case of the Hirwria 
serves as a raison d’étre for instituting a comparison 
between the American and English methods of ship- 
wiring. Needless to remark, it is not our cousins who 
suffer in the contrast. We are informed that ship 
installations on the English plan have not sufficient 
safety fuses, that the insulation of the wires is imper- 
fect, and that the employment of the hull as a return 
circuit is not only an inefficient, but absolutely dan- 
gerous plan. It will be of interest to English electric 
lighting engineers to learn that the two-wire, or 
metallic circuit, is the “ American” method. Nor is it 
of any less advantage to realise that this is the par- 
ticular system in which the copper wires are carefully 
insulated with “a material,” then drawn through lead 
pipes, and finally. let into a heavy moulding. Let 
English engineers take heed to this note of warning. 
It is only a matter of time until the “criminally dan- 
gerous system ” adopted by them in ship wiring must 
give way to the “ vastly superior” American method ; 
at least, so says the Sun. 


The American Eagle 
on the Wing, 
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TH repeated and alarming explo- 
sions which have occurred in the street 
junction boxes of the Newcastle Electric Supply Com- 
pany, which, besides causing considerable derange- 
ment of the flagging, have occasioned slight injury to 
several persons, have been attributed to leakage of gas ; 
but as the explosions have taken place during or after 
rain, and the boxes are by no means wet proof, it is at 
least open to doubt whether the true explanation is not 
the formation of hydrogen owing to the 2,000 volt 
alternating current leaking between the bare unin- 
sulated connectors that are employed for joining the 
mains, through water in the boxes, which hydrogen, 
being mixed with air previously in the box, is fired by 
a spark, resulting on the level of the water becoming 
depressed, and the contact being thereby broken. In 
any case, that explosions can be originated in this 
manner is capable of experimental proof. It is only 
fair to the other electric lighting company in New- 
castle—the Newcastle and District Electric Lighting 
Company—who have now an equivalent of 7,000 
10-C.P. lamps coupled to their mains, to mention that 
no accident of this kind has occurred in connection 
with their service since starting in January last. This 
company’s janction boxes being of cast iron, with 
screw-down lids, are quite water-tight, and the joints in 
the cables being all insulated with India-rubber 
vulcanised in situ, it is difficult to imagine how in 
their case any explosion could by any possibility take 
place. 


Subway Explosions, 


THE Institute of London Under- 
writers, stimulated by the appeal of 
Mr. Leonard Wakefield, of Lloyd’s, is 
endeavouring to have the system of electric lighting at 
sea set at once upon a more satisfactory footing. 
Lloyd’s Register of British and Foreign Shipping, 
better known as “The Book Committee,” were re- 
quested to indicate in their Register every instance in 
which a vessel is lighted by electricity, and to bring 
electrical installations under their rules of survey, and 
the engineer surveyors of the Book have drawn up and 
submitted a practical report, concluding with a scheme 
of regulations for adoption by the committee. The 
dangers involved by the use of the electric light on 
board ship are, says the report, of two kinds. First, 
the dynamos themselves, and the electric currents in 
the cables, have an influence on the ship’s compasses ; 
and, next, there is the more obvious danger of fire. In 
order to minimise the first risk, it is recommended 
that dynamos and electric motors be placed as far as 
possible from the compasses. Where the single-wire 
system is used, and the ship itself is made a medium 
for the return current, the compass is in danger of 
being deflected. By resorting to the double-wire 
system, the return current can be so carried past the 
compass in the reverse direction as to counteract the 
influence of the main wire. ‘This system, therefore, is 
encouraged by the engineers. Where, however, the 
single-wire plan is, notwithstanding, followed, then the 
committee are advised that the distance between the 
wire and the compass should in no case be less than 
15 feet. It is recommended that special precaution be 
taken to test the compasses whilst the dynamos are 
working at their full capacity, and the same tests be 
applied whilst the groups of lights are switched in and 
out. With respect to the fire risks, they are more mul- 


The Electric Light on 
Ship-Board, 


tifarious. Great care should be taken to secure a perfect 
insulation of the wires, not merely of a high initial 
resistance, but one which will be permanent. The con- 
ditions of non-conductivity on shore and at sea are 
different things. An insulation, which may be per- 
manent enough on dry land, may fail to hold out 
against conditions maritime—against the changes of 
temperature, the moisture of the salt water incidental 
to transit at sea. The recommendations of the report 
as regards the effective insulation of wires and cables 
are of great value, and the electricians have further 
called attention to the fact that methods of protection 
which may be good enough in some parts of the ship 
may require supplementing in parts where the risks 
arising from rough usage or heat are more considerable. 
Special advice is given as to the safeguarding of joints 
and junctions against the effects of moisture. To 
safety fuses, also, close attention isrecommended. But 
the “cut-out” is no protection against the consequences 
of thinning of the wire by corrosion, or against a break 
caused, for example, by a too taut setting of the wire. 
These dangers can only be prevented by careful atten- 
tion to the work throughout.. In petroleum vessels, a 
special danger has to be provided against ; for, an in- 
cident of the carriage of petroleum is the accumulation 
in certain localities of an inflammable vapour, which, 
it is believed, is liable to be ignited by the electric 
spark. On vessels which had been recently discharged 
of their petroleum, heavy accumulations of explosive 
vapour are especially to be feared. The switches on 
oil-carrying vessels should, it is urged, always be placed 
above the upper deck, in the open air, or in places re- 
moved from possible gaseous accumulations ; and other 
suggestions are made by the electricians to similar pur- 
port. 


For the past eleven years a highly 
successful telephone exchange, con- 
ducted by a local company, has been 
in existence in Sheffield, and during the latter portion 
of that time the National Telephone Company has also 
had an exchange in the same town. As the expiration 
of telephone patents approaches, the competition be- 
tween these companies grows more keen, and the rates 
that are now being charged in Sheffield may, in all 
probability, be taken as an indication of the rates that 
will obtain in all other large towns, in the immediate 
future. The local company recently announced a re- 
duction of rates to £7 per annum, and this was at once 
followed by a reduction on the part of the National 
Company to £5 perannum. In view of the arrange- 
ments that are rapidly being made to challenge the 
monopoly of the National Telephone Company in all 
large centres, by properly constituted companies, it 
remains to be seen how soon the National Company 
will still further realise the nature of the coming 
struggle, and how soon it will meet the same by a 
general reduction of rates to the level to which it has 
shown the way in Sheffield. Meanwhile the Sheffield 
Company is preparing to join hands with the new com- - 
panies for mutual support, and if inter-town commu- 
nication is to be a real necessity of future telephonic 
developments, it may reasonably be anticipated that 
through wires for the same will readily be provided 
by the Postmaster-General, and probably on terms that 
will be less burdensome than those that have been self- 
imposed by the National Telephone Company. 


The Telephone in 
Competition, 
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ON THE ACTION OF LIGHTNING DURING 
THE THUNDERSTORMS OF JUNE 6th AND 
7th, 1889, AT CRANLEIGH, SURREY.* 


By Cart. J. P. MACLEAR, R.N., F.R.Met.Soc., F.R.G.S. 


DURING the thunderstorms of June 6th and 7th, 1889, 
80 many trees were struck within a radius of 4 miles 
from Cranleigh, that I set to work. to discover, if pos- 
sible, the cause of selection of these particular trees ; 
for, contrary to general expectation, they were not the 
highest nor the most prominent in their immediate 
vicinity ; and though I cannot say I have solved the 
question, as the causes of preference appear to be very 
slight, yet I think I can put forward some interesting 
facts which may help us to a further knowledge of the 
nature of the electric discharge, and the course it may 
be likely to follow. 

On June 6th, the storm first appeared to the south- 
ward of Cranleigh, about 4.43 p.m., and it passed about 
4 miles to the south-west. Abont 5.30 p.m., shortly 
before rain commenced, the following objects were 
struck, apparently about the same time, but as no accu- 
rate observations were made as to time, it cannot be 
determined whether one or several discharges were 
concerned. On Dunsfold Common, 4 miles south-west 
of Cranleigh, a cottage was struck, a chimney at the 
south-east end knocked down, and the register grates 
on two floors started from their places; a haystack 
about 100 yards south of the cottage was set on fire, 
and two poplars 300 yards west of the cottage were 
struck, each tree having ascore down it, 14 inches width 
of bark being stripped off. On Hascombe Hill, 14 miles 
north of the cottage, and 400 feet above its level, a 
spruce fir was shivered ; at Alfold, 12 miles south-east 
of the cottage, two oaks were struck, one was only 
scored, but the other was split (this latter tree was 
struck again and splintered the next day) ; also three 
oaks about a mile to the westward of the cottage were 
struck, but as it is only conjecture that they were struck 
at the same time, I shall not refer to them again. More 
trees may have been struck in the neighbourhood, but 
not noticed. 

As for the causes of these objects being selected, it 
will be seen that they lie nearly in a line north-west 
and south-east, 3 miles in length. Mr. Marriott has 
shown (Quarterly Journal, No. XV., p. 222) that the 
storm was passing in a north-west direction with a 
south-east wind ; it is possible that the storm was de- 
layed by the high Hascombe hills, and the charged 
cloud thereby concentrated. The spruce fir was very 
prominent on the southern brow of the hill ; it divided 
into two arms nearly in line with the stem ; onearm 
was thrown to the ground, the other blown down by the 
wind a few hours afterwards. At the junction of the 
arms there was a great deal of turpentine, which was 
thoroughly blackened. In this case I should consider 
that the prominence of the tree made it the best com- 
munication to eartb, and that the collection of turpen- 
tine at the juncture of the arms was raised to explosive 
temperature, and split the tree. 

The cottage, haystack and two poplars on Dunsfold 
Common do not immediately suggest a cause of selec- 
tion, but from their position the ground falls to the 
south-east in a wooded valley through which the Arun 
and Wey canal runs, and on the other side of this 
wooded valley are the Alfold trees. Streams into the 
canal run from near all the objects struck, and though 
I hesitate to advance this point, it is possible that the 
earth electricity was thus able to collect more readily 
at these places than at others underthecloud. It would 
be exceedingly interesting to know if these three 
objects were all struck by the same discharge. 

On June 7th, the storm began with little warning at 
1.10 p.m., and was at its height at 1.27, when there fell 
the heaviest rain known to the oldest inhabitant. 
About 1.30 p.m. the following objects were struck :— 
Near Vachery pond, a large reservoir for the Arun and 


* Read before the Royal Meteoroloyical Society. 
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Wey canal, 1} mile south-east. of Cranleigh, six oaks 
a chestnut, and an ash, in various positions within 
4 mile of the pond and about + of a mile apart, a young 
tir and three young oaks in the middle of a copse ps 
the slope of the ground near the pond, four oaks 5a 
mile south of Cranleigh, one oak on Cranleigh Common, 
a chimney and stable 1 mile north-west of Cranleigh, 
besides the oak tree before mentioned at Alford, and a 
single oak occupying a fairly prominent position on 
the slope of the high hills 2} miles to the north-east of 
Cranleigh. This last tree was struck just before the 
rain commenced on the hill, and was split; the other 
trees struck, during the rain, were only scored. 

Here the area of discharge extends along a line about 
three miles in length north-west and south-east, as on 
the previous day; and with the exception of the Alfold 
tree before referred to 3 miles to the south-west, and 
the tree on the hill 3 miles north-east, all the objects 
struck were scattered along the line of railway, and at 
no great distance from it. 

It is not easy to see the cause of selection, for these 
trees were not the most prominent nor were they on 
the highest ground in the vicinity ; the only feature 
the groups possessed in common being that they were 
all either near ditches which were full of running 
water, or else near temporary courses taken by the 
deluge of water from the higher to the lower ground. 
The most puzzling case is that of the young fir tree and 
three young oaks in the middle of the copse near 
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Vachery pond; they were not higher than the other 
trees in the copse, but there certainly was a temporary 
water course running close to them; other trees, how- 
ever, stood equally close to the water, and unless a large 
squirrel’s nest of moss on the top of the young fir be 
called upon to account for the selection, it still remains 
obscure. Another curious case is that of the stable 
struck, which was overshadowed by tall elms, where 
it might have been supposed that these would have 
taken the stroke. 

Of the species of trees struck, the oak is the most 
frequent, and I am inclined to believe that the reason 
is not that there are more oaks than other trees in the 
neighbourhood, but that the roughness of the bark 
causes gaps of its continuity as a conductor ; elms, firs, 
poplars and chestnuts have been struck, but it is said 
that the beech is never struck.* It has been said, also, 
that oaks are more frequently struck in the spring and 
other trees in the autumn, but this requires confirma- 
tion. 


* «The Action of Lightning.” By Colonel Parnell. 


THE TELEGRAPHIC JOURNAL AND 


NOVEMBER 28, 1890.] 


ELECTRICAL REVIEW. 


643 


The injuries to the trees are of two kinds: the first, 
by far the most common, is simply a score out of the 
bark up the trunk of the tree, out along one Jimb, and 
then by perhaps two or three branches to the outer 
twigs ; in some cases portions of the bark are blown off 
as well. A very good illustration of this effect is found 
in a paper by the Rev. O. P. Cambridge, “On the 
Effect of a Flash of Lightning at Bloxworth,” April 9th, 
1886.* In these cases I imagine that the rain is falling, 
and one or more streams of water are running down 
the sides of the tree, forming a conductor which be- 
comes insufficient, at the time of discharge, to carry off 
all the electricity, and therefore becomes so suddenly 
converted into steam as to blow out the bark along the 
line, and if there is communication with the sap by a 
knot, hole, or other flaw, the sap is also converted into 
steam and the bark blown off. : 

The other form is the shattering of the tree, which I 
imagine to occur when the electricity is insufficiently 
carried off by the outer surface, and collects at the 
junction of some main branch with either the stem or 
with some other branch, where there is perhaps a 
cavity of water in it, or a collection of moist dead 
leaves ; the tree is then easily rent by the explosion of 
steam generated. If the tension be very great, and 
especially if the air round the tree be dry, the sap may 
be violently exploded, and trunk splintered and shat- 
tered as if by dynamite. ~ 

Of the trees which I have examined here, the only 
ones shattered were those struck before the rain fell ; 
the others were scored simply, with bark blown off. 

In the case of the stable struck on June 7th, I can 
only think that the electricity collecting at the top of 
the overhanging elm tree found a better conductor than 
the trunk in the hot moist air escaping from the near 
gable of the stable, and the hot air expanding blew the 
corner tile off to find a better vent. As to the cottage 
on Dunsfold Common, struck on June 6th, I can trace 
no cause for selection ; the appearance of the chimneys 
suggests an explosion of air. 

As the result of my examinations I can only say that 
the causes of selection of objects struck appear too 
slight to be readily perceptible, or to enable one to say 
beforehand that such and such an object will probably 
be struck. It seems that during rain every tree is con- 
ducting electricity, and a disruptive discharge takes 
place where the conductor becomes insufficient. This 
would depend on the position of the cloud, the amount 
of foliage on the tree, its condition of moisture, and 
its connection with running water. Also I may point 
out, as shown by Prof. O. J. Lodge, that if an upper 
cloud should discharge to a lower one, the lower one 
may then discharge to earth violently without regard 
to any conductors. 

It would be desirable if those who have the oppor- 
tunity of observing objects immediately after they are 
struck would note the surrounding conditions and 
proximity to water, and whether, in the case of trees 
struck during rain, the score is on the side on which 
the rain: beats. 


THE HAZELTINE ARC LAMP CARBON 
SHIELD. 


MANY of our readers readily recall the time when arc 
light carbons were sold at the rate of $1 a dozen and 
were not even then considered excessive in price. Since 
those pioneer days, says the New York Electrical 
Engineer, there has been a continual diminution in 
the price of carbons, but with the enormous increase 
in the number of arc lamps burning nightly, the 
total expenditure iuvolved amounts to many hundreds 
of thousands of dollars annually. It has, therefore, 
been the aim of many to increase as much as possible 
the life of the carbon on the one hand, or to increase its 
illuminating power with the same expenditure of elec- 
trical energy. These attempts have resulted in the 


* This paper is in the Library of the Royal Meteorological 
Society. 


application of various devices, either mechanical or as 
ingredients of the carbon itself, but, so far as we are 
aware, scarcely one of these methods has come into 
practical use, the pure carbon of to-day being still uni- 
versally employed. The advent of a simple device by 
which an actual economy in the operation of the arc 
lamp is effected will, therefore, be of considerable in- 
terest, and for that reason we desire to call the attention 
of our readers to a simple and effective device of the 
kind due to Mr. W. B. Hazeltine, Jun., of the Hazeltine 
Electric Company, of St. Louis. This device, which is 
illustrated in the accompanying engravings, figs. 1 and 2, 
consists simply of asleeve of refractory material, form- 
ing a protective shield, or tip, which is freely suspended 
so as to hang in close proximity to the tip and the 
upper carbon close to the arc, the suspension device 
being so arranged that the sleeve is automatically main- 
tained at its proper position near the are. The effect 
of this simple arrangement, as has been shown by actual 
experience, is that the life of the carbon is practically 
doubled, so that an ordinary eight-hour carbon is able 
to burn 16 hours without retrimming. The exact 
action to which the saving in carbon and increase in 
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life is due has not yet been fully analysed, the fact 
remaining, however, as described. The shape of the 
carbon when protected by the shield is modified some- 
what from that usually noted. The economical advan- 
tages gained by this device must be apparent. In the 
first place, not only may a large saving be effected in 
the carbon bills, but another important item, the cost 
of trimming lamps, may be reduced in almost the same 
ratio. A further attribute of the shield consists in the 
fact that it acts as an automatic cut-out whenever one 
or the other of the carbons is consumed, thereby pre- 
venting the destruction of the carbon holder, it being 
impossible, of course, for the holders to approach 
nearer to each other than the length of the shield. 
Aside from the economy in carbons and trimmer’s ser- 
vices, it is pointed out that the convenience to cus- 
tomers of having their lamps trimmed every other day, 
instead of every day, as at present, will no doubt have 
the effect of increasing the popularity of the arc lamp. 
Besides, the consumption of the carbon is so complete 
that very little carbon dust settles at the bottom of the 
lamp, so that cleaning may also be deferred to the same 
time as trimming. We may add that the Hazeltine 
shield has been tested by Mr. James I. Ayer, superin- 
tendent of the Municipal Electric Light and Power 
Company, St. Lonis, operating 3,000 lights, who, after 
a careful trial, fully corroborates the inventor’s claims, 
which are also attested by the Western Electric Com- 
pany, in whose factory a similar test was recently made 
under the supervision of Mr, C. A, Brown, 
1) 
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THE LINEFF SYSTEM SCORES. 


“ HURRAH! at last the battle is over and we are vic- 
torious. The fighting was severe, but, thank God! 
we have won the day.” These words, which were once 
uttered by an old English soldier, are peculiarly appli- 
cable to the position of the West Metropolitan Tram- 
way Company in relation to the Hammersmith Vestry. 
It is the old, old story of the opposition of local autho- 
rities to electric lighting and traction, and when the 
local *‘ powers that be” object in such cases, it requires 


a high voltage to induce the Board of Trade to over-: 


rule their objections. So much is this the case, that 
the latter Department almost invariably supports the 


Vestries, Local Boards, municipalities, &c., which con- 


stitute local authorities. 

When in an 1887 Session of Parliament the West 
Metropolitan Tramway Company obtained a special 
Act authorising the employment of electric traction on 
the company’s lines—about 81 miles long—it was 
thought that electric street traction would assume a de- 
finite form in the metropolis. The tramway company 
and others interested were, however, doomed to disap- 
pointment. The local authorities, and particularly the 
Hammersmith Vestry, now locally notorious as having 
spent over £1,000 of the ratepayers’ money in opposing 
the granting of the above-mentioned Act, flatly de- 
clined to give permission for the use of the Lineff open 
conduit system which the tramway company had 
originally intended to lay down. The latter were wise 
in their generation. The Act did not authorise them 
to break open the roadways, and as the local authorities 
were obstinate, the company did not care to experi- 
ment with the vagaries of storage battery cars. ‘“ Wise 
men of the west” were, indeed, the directors of the 
tramway company. 

A year passed away, and in that quiet corner of the 
Chiswick depot of the tramway company experimenis 
were commenced with a new system of electric trac- 
tion. These were conducted for some time, until the 
Lineff closed conduit system became experimentally an 
accomplished fact Before the first public demonstra- 
tion of the system was given, the Jine was shown in 
operation to. the local authorities. 

It was then thought that, as the new system over- 
came the objections raised against the open conduit 
method, the local authorities would readily consent to 
its adoption on the Hammersmith-Kew line, or on that 
from Young’s Corner to Uxbridge Road. Unfortu- 
nately, this expectation was not realised. 

The Brentford and Chiswick Local Boards gave their 
permission, but the third local authority concerned— 
the Hammersmith Vestry—again refused to do so. The 
tramway company were thus placed in an awkward 
position. It was either necessary to again apply to 
Parliament to authorise the breaking up of the roads, 
or, Micawber-like, to wait “ for something to turn up.” 
Pressure—high pressure, of course—was, however, 
brought to bear upon the vestry, who a few weeks ago 
resolved to grant permission for the laying down of the 
magnetic conductor, subject to a favourable report being 
received from an expert whom they appointed. 
Favourable reports were received by the vestry from 
Mr. W. H. Preece, Mr. G. Kapp, and Prof. Robinson, 
and on the 20th inst. the vestry unanimously agreed 
to the proposal of the tramway company to work the 
line from the Uxbridge Road Station to Kew, a distance 
of three miles, by the Lineff closed conduit system. 
The work of laying down the magnetic conductor is to 
be commenced at once. Thus terminates one of the 
most obstinate battles which have taken place between 
local authorities and the promoters of electric traction. 

It might appear from the foregoing that the blame 
has been entirely on the part of the Hammersmith 
Vestry ; but it is believed, and has been stated, that 
the vestry was perfectly justified in opposing for so long 
the adoption of the Lineff system. Whatever the 
reasons for this may be, it is satisfactory to find that 
after a struggle extending over a period of nearly three 
years, a definite decision has been reached. It only 


remains to be seen whether, when the system has been 
laid down, the anticipations of the promoters will be 
realised. We trust.that this will be the case, as it will 
be the first underground closed conduit system to be ~ 
shown on a practical working scale. 


COMMUNICATIONS FROM AUSTRIA- 
HUNGARY. 


[FROM A CORRESPONDENT. | 


THE Popp Compressed Air Company are making every- 
where great efforts to obtain a footing for their system 
in Austria-Hungary. Last week M. Victor Popp made 
his appearance in person at Budapest in order to carry 
on a propaganda for his system in influential quarters 
and to take steps for obtaining the long-coveted con- 
cession for erecting and working a compressed-air 
central station at Budapest. Unless, however, the indi- 
cations are untrustworthy, the efforts of the Popp Com- 
pany will not prove successful at Budapest. 

In Vienna the Lower Austrian Trades’ Association 
was concerned last week with the Popp system. 249 
Viennese firms, tradesmen and industrialists, have 
handed in to the council of management of the above 
association a memorial in which they urge that 1,400 
Viennese industrialists have subscribed to the “ Inter- 
national Compressed Air and Electric Company” for a 
total of 17,000 H.P., but that the application for a con- 
cession has been under consideration for more than 18 
months in the Viennese Municipal Council, therefore 
the association is besought to take steps for the accele- 
ration of their affairs. The council of management 
has introduced this memorial to the Municipal Council. 
The president of the association has personally handed 
the memorial to the presidency of the Municipal Coun- 
cil, and applied also to the director of the magistracy. 
From both sides the assurance has been given that now 
the great question of the union of the city of Vienna 
with the suburbs, no longer claims all the attention of 
the council, the affair will be quickly taken in hand 
and brought toa conclusion. But with what result the 
future must show. 

On the 13th of this month the Vienna central station 
of the International Electrical Company was set in 
work with the secondary installations connected. 
The next day other points were experimentally con- 
nected, and as the trials on both evenings gave satis- 
factory results, the regular working will begin to-day, 
at first with a capacity of 2,000 H.P., with successive 
extensions up to 10,000 H.P. 

Herewith the total cable net of the company which 
at present branches out for the length of about 33 kilo- 
metres and is laid down in various wards of the city 
will be set in action. The Imperial Palace will be 
among the objects illuminated. 

At the central station of the Brush Company at 
Temesvar there occurred on the 14th inst., a very 
deplorable misfortune. About 5.30 p.m., just as the 
machines for lighting the streets (Brush continuous 
current dynamos) were set in action the main driving 
band got in irregular vibration. The attendant on 
the dynamos and the foreman rushed up with 
spreading rods to prevent the band from slipping when 
a whitesmith, who had been employed in the installa- 
tion for about four weeks, a man of 24 years of age, 
named Franz Schneider, ran to the dynamo to discon- 
nect the brushes. Schneider was not authorised to do 
this, but wished, doubtless to show his willingness, to 
his own misfortune. Instead of laying hold of the 
caoutchouc handle he seized ithe brushes with both 
bands. The entire current of 2,000 volts passed through 
his body. He was dead in a moment and had to be 
dragged away by violence. This misfortune occasioned 
an irregularity in the lighting. The director Clements 
instantly sent for physicians, but all attempts to restore 
animation were fruitless. 

According toa report of the Hungarian Ministry of 
Trade, there were in Hungary in the year 1889, 
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altogether 10 municipal central telephone stations in 
work with the following result :— 


Number of Subscribers. 


Name of Town. San 
1887. 1888, 1889. 


Budapest .| 124 florins* 933 1,081 1,193 
Szegedin... 7 BY i ae 62 69 56 
Arad “i. Kae ee eS, 53 ea 20 17 23 
Temesvar 8 3 ee 88 87 86 
Pressburg... Pir eee 68 76 77 
Fiisfkirchen ... 9 a ae 54 7 48 
Agram i: 7 artim 72 68 89 
Grosswardein 7 4 es 68 88 
Debrezin 6 ae: 65 78 
Miskdez 8 Ph eh nea 28 


* Without regard to distance. 

** Up to 2 kilometres distance; another florin for each addi- 
tional kilometre. 

*** Up to 1 kilometre. 


adds a second disturbing element to the vibration due 
to the recoil. 

The Crocker-Wheeler Motor Company, of this city, 
were invited by the the United States Navy Depart- 
ment to arrange an electric firing mechanism for the 
Gatling gun. Several requirements had to be kept in 
mind in producing the design. The apparatus had to 
be attached to the barrel of the gun, so as to move 
with it. It had to be out of the sighting line, and it 
was necessary to dispose of it so as not to interfere 
with elevation or depression of the gun. The motor 
finally had to be adapted for operation by the electric 
lighting plants as installed upon the ships of war. The 
drawings show clearly how the problem has been at- 
tacked. 

Upon the left hand side of the breech of the gun an 
open frame of generally rectangular outline is secured. 
Within it is placed the motor. This is a specially- 
wound motor, adapted for an electromotive force of 
80 volts, and a current of 3 to 34 ampéres intensity. 
This, it will be seen, represents the absorption of a 
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FIRING GATLING GUNS BY ELECTRICITY. 


_ELECTRICALLY-FIRED GATLING GUN. 


THE above illustration from the Scientific American, 
shows a new application of the electric motor, in 
which it is caused to operate a Gatling gun. This 
well-known type of mitrailleuse has been placed on 
many of the United States naval vessels, and repre- 
sents a very powerful weapon for repelling attacks 
and for general fighting work at close quarters. 
Hitherto the Gatling gun has not been automatic. 
The loading is effected by turning a crank attached to 
the breech mechanism of the piece. As this causes the 
barrels to rotate, they are are discharged one at a 
time. Ten barrels are comprised in the piece, so 
that for each revolution 10 shots are delivered. While 
one man turns the crank, a second man, holding the 
tail stock or lever, may be employed in directing 
and aiming the piece, if continual change of direc- 
tion is needed. While this character of manipula- 
tion is often required, and is that by which rapid- 
firing guns should perform the greatest execution, 
it has attendant difficulties. The turning of the 
crank inevitably causes the piece to oscillate, and 


little over one-third electric horse-power. The efficiency 
of the motor is placed at over 80 per cent. The spindle 
of the armature, which in general terms runs horizon- 
tally and at right angles to the axis of the gun, carries 
a pinion which engages a large gear wheel. The latter 
is enclosed in the cylindrical or disk-like case, which is 
seen next to the motor by the side of the breech. The 
spindle of the large gear wheel is prolonged across the 
end of the gun barrel, and carries a worm at its end. 
This gears into a worm wheel on the working spindle 
of the gun. 

This double reduction of speed causes the operation 
of the gun at about 15C revolutions per minute, giving 
1,500 discharges. This rate is rather high for general 
practice, and can be considerably reduced. 

A small switch is provided for turning the current 
on and off. The artillerist, after starting the motor, is 
free to swing the piece in any direction. This he can 
do without interference from a second operator, and the 
gun is undisturbed by the shaking due to the turning 
of the crank. 

Between the motor and the large gear wheel is a 
clutch, by which the motor can be connected or discon- 
nected from the breech mechanism. The crank by 
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which the piece is worked by hand under the former 
conditions, is arranged for rapid disconnection or re- 
connection. This provides for injury to the electric 
apparatus. If the latter becomes disabled, or if its 
connections are severed, the clutch can be thrown open 
and the handle connected, when the gun will be ready 
for operation by hand. This change takes only a few 
seconds. This application of electricity is of special 
interest, as bringing the Gatling gun into the rank of 
automatically fired artillery. 


POSTAL TELEGRAPH CLERKS AND THE 
“QUIN TESTIMONIAL.” 


A CELEBRATION somewhat on the lines of the now 
familiar Postal Jubilee ceremonial has to be noticed 
during the past week, when the Postmaster-General, in 
what a contemporary terms the “happiest of veins,” 
contributed a not uninteresting speech on the subject 
of the wonderful spread of postal and telegraphic 
business in Great Britain during the last 20 years. 

The laying of the memorial stone of the vast build- 
ing in Aldersgate Street, henceforth to be known as 
the General Post Office North, and which will, it is ex- 
pected, be finished in 1893, brought together a crowd 
of officially sympathetic and officially enthusiastic sup- 
porters of the Postmaster-General. 

Doubtless much complacency distinguished the bear- 
ing of those fortunate individuals present who were 
referred to as the recipients of honours conferred on 
them by Her Most Gracious Majesty the Queen, and in 
the eyes of those whom curiosity, if no stronger 
motive, had attracted to the spot, they would be re- 
garded possibly with feelings not unmixed with awe. 

With regard to the matter of honours, while such 
things as C.B.’s, K.C.B.’s, and G.C.B.’3 remain sym- 
bolical of the expressions of a sovereign’s, and perhaps 
a nation’s favour, it may be well to remind those who 
in civil capacities have been fortunate enough to secure 
a place in the struggle for social distinction that much 
of that distinction, especially in the Civil Service, is 
due to the ever-increasing labour and responsibility 
thrust upon those who have to battle for a bare exist- 
ence, many degrees lower down in the social scale. 
Military and naval men, as a rule, do not forget that 
their “ribbon, stars, and a’ that,” are in a great 
measure the recognition of the concentrated efforts of 
phalanxes of their fellow-countrymen, and this is 
equally applicable to the numerous army of civil 
servants. 

In this direction few probably of the complacent and 
successful hearers of the Postmaster-General’s speech 
troubled themselves, and no thoughts of the discredit- 
able labour turmoils of the postal administration, which 
will render the year 1890 famous, were visible on their 
smiling countenances. 

Interested as scientific men are generally in the 
progress of telegraphy and its practical application to 
commerce, the amazing progress of the Postal Telegraph 
Service, and the ever-increasing assimilation of its 
advantages to the general interests of the community 
at large, may well occasion them surprise. It seems 
tolerably certain that the Telegraph Service, given fair 
opportunities, will outstrip the sister services; the 
statistics quoted by the Postmaster-General, indicating 
a greater percentage of increase of public patronage 
than is shown by the other services referred to by him. 

The growth of the Central Telegraph Department 
alone since 1870 is, indeed, a revelation, and it has 
been asked, and not without reason, why the able and 
invaluable labours of the veteran chief, or Controller, 
have not received decorative recognition. Perhaps this 
honour is withheld through the agitation which exists 
in the Telegraph Service, and the failure to raise three 
spontaneous Jubilee cheers on a recent occasion. 

While the memorial stone display was taking place 
in the chaotic wilds of the General Post Office North, 
a display of another nature was being made in the 


windows of a well-known City photographer, not 100 
yards from the General Post Office, and the peculiar 
character of the latter display formed the subject of 
articles in several of the evening papers. 

Readers of this journal, who have seen articles on 
the agitation in the Postal Telegraph Service in these 
columns, may remember the case of a telegraph clerk 
named Quin, who was dismissed for “talking on the 
wire,” a breach of minor rules, no doubt, but hardly 
one necessitating such severe and unprecedented punish- 
ment. The unanimous feeling amongst telegraph 
clerks appears to be that Quin—an executive committee 
man, and appointed to that position almost against his 
will by the staff at the Central Telegraph Department 
—was madea modern, and no doubt, in their opinion, 
an altogether unnecessary edition of the Israelitish 
scapegoat, which had to bear the responsibility of a 
nation’s iniquity. As has already been said in these 
columns, of admittedly irreproachable official character 
—as well as socially unblemished in that respect, for 
there is a double distinction here—intelligent, honour- 
able, and honest, Quin’s efforts, which largely helped 
to improve the already comfortable affluence of those 
who afterwards sat in judgment on him, as well as 
helping to secure concessions to the staff, only brought 
to himself censure and dismissal. 

It can easily be understood that popular feeling 
quickly determined that Quin should not go into the 
world to start life afresh and empty-handed. Though 
it has been said that “the herd of mankind can hardly 
be said to think,” and that “ their notions are almost all 
adoptive,” such does not appear to have been the cage 
in the matter under notice. Subscription lists were 
quietly but expeditiously sent round the Central 
Telegraph Department, and a most praiseworthy and 
generous unanimity resulted in the raising of the 
magnificent sum of £350 in a very short time. The 
matter was also taken up in the provinces, with the 
result that £150 were realised with gratifying alacrity. 
Nothing approaching this sum has ever been subscribed 
before, though charity, philanthropy and generosity are 
by no means strangers to the Telegraph Service, but then 
on the other hand there has never been a case in which 
individual and collective responsibility has been involved 
to so great an extent. The presentation of this hand- 
some sum was to have taken place in public. Notice 
was given to the “ authorities,” who gave unmistakable 
proof that their peculiar code of honour would be out- 
raged by what many in a thoroughly dispassionate 
neutrality of mind would consider an enthusiasm of 
noble kindness and gratitude. Equally impartial 
people will wonder where the right has been acquired 
which permits of interference with, and practical sub- 
version of, one of our most cherished social institu- 
tions—the right of public meeting for the purpose of 
presenting a testimonial, or the discharge of any other 
social ceremonial. Possibly the St. Martin’s-le-Grand 
officials may have acquired such rights by methods 
satisfactory to themselves, but it may be doubted 
whether they would meet with the approval of the 
public at large. There being no desire, we suppose, on 
the part of the Telegraph Clerks to bring about a display 
of hostility to the Postmaster-General or the permanent 
officials the projected meeting was abandoned, and the 
Quin testimonial—which took the form of a tastefully 
illuminated and kindly worded address, a silver medal, 
specially struck, and a sum of nearly £500—was pre- 
sented to the recipient privately. 

Into the feelings which must have thrilled the heart 
of Quin, it is not necessary to enter at any length. The 
substantial sympathy of his former colleagues will 
make up something akin to ample recompense for the 
prospects nipped at the best in the stem only—and it 
must surely be felt that there were the grandest and 
most genuine reasons for this extraordinary display of 
practical and thorough friendship, and that Quin was 
in every way worthy of the reciprocal loyalty of his 
friends. 

However, happy in the possession of a temperament 
and a heart not easily daunted, Quin has apparently 
lost but little time in putting the whole matter before 
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the eyes of the public in a way which has utterly de- 
feated the desires of those who longed for his relega- 
tion to public and commercial obscurity. 

The latest phase of the matter will strongly remind 
some of our readers of the tinker who, in mending one 
hole, made two fresh ones—in the tinker’s case the re- 
sult was premeditated, but the action of the authorities 
in the Quin affair has led to the whole thing stepping 
into the broad light of public opinion, for boldly dis- 
played, in the spacious window of the friendly City 
photographer’s premises may be seen the testimonial 
from the Postal Telegraph staff of the United Kingdom 
and the silver presentation medal, together with large 
and plainly worded cards announcing the circum- 
stances which have led to their exhibition before the 
eyes of the public. 


RECENT RESEARCHES ON THE ELECTRICAL 
CONDUCTIVITY OF CERTAIN LIQUIDS. 


IN our issue of the ELECTRICAL REVIEW for October 
31st, we called attention to some recent researches on 
the electrical conductivity of certain saline solutions, 
giving a brief sketch of the work which is being carried 
on in this direction by some of the French and German 
scientists. Another German has now entered this in- 
teresting field of investigation. Herr F. J. Wershoven 
has lately been examining the electrical conductivity of 
aqueous solutions of the cadmium salts. We give a 
brief resumé of his more important results. 

Wershoven undertook the study of solutions of the 
chloride, bromide, iodide, nitrate, and sulphate of 
cadmium, also of potassium-cadmium oxide; these 
were examined within wide limits of concentration and 
temperature. 

It was found that the temperature-coefficients of all 
these salts of cadmium approximated very closely in 
extremely dilute solutions to 2:3 per cent. per degree. 
To this statement, however, the iodide and double 
iodide of cadmium are exceptions. 

The variations of electrical conductivity with the 
variations of temperature may, in the case of concen- 
trated solutions, be expressed by a linear equation for 
the chloride, iodide, and double iodide of cadmium ; 
an equation of the second degree is, however, required, 
in order to express these variations in the case of the 
other salts of cadmium. 

Grotrian’s figures for electrical conductivity are well 
known, and have been very generally relied upon, but 
Wershoven fails to confirm them, and is of opinion that 
they must not be so implicitly trusted as they have 
been. He finds that there is sometimes so large a 
difference as 10 per cent. between his results and 
Grotrian’s numbers, and suggests that possibly the pre- 
parations used by the latter were not in a sufficient 
state of purity. 

Wershoven enters into along discussion of the results 
with respect to molecular conductivity, the rate of 
transference of the ions, and the supposed complexity 
of the salt molecules. This is not capable of useful 
abstraction for our readers; we therefore merely give 
the conclusions arrived at. 

Arrhenius held that in the case of cadmium nitrate 
the inactive molecules are not complex, but that in the 
other salts of this metal they do possess a certain degree 
of complexity. This view is supported by Wershoven, 
who finds it to agree with the results deduced from his 
own experiments. 

Combined with the well-known values of Kohlrausch 
for the speed of migration of the anions (a), chlorine 
(4), bromium (c), iodine, and (d) the radicle NO , the 
numbers obtained for extreme states of dilution give 
the following speeds of the cadmium ion :— 

For (a) speed = 49:2 
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The speeds of other ions expressed in the same units 
are for the following bivalent metals :— 


Barium: speed = 51 
Zine : + =" Dt 
Magnesium : ,, Sau eh 


During the course of his investigation Wershoven 
found that a freshly platinised platinum electrode, 
when immersed in a solution of iodide of potassium, 
had the effect of colouring the solution at first yellow, 
and then in a few minutes, pink. 

This interesting result is not, as might perhaps be 
reasonably supposed, due to the liberation of iodine, 
for Wershoven could not obtain the characteric blue 
colouration with the usual starch-paste test. He con- 
siders that it is accounted for by the formation of 
platinum tetriodide, which dissolves in the solution of 
potassium iodide. The reaction seems capable of ex- 
pression by the following equation :— 


PtCl,+4KI= PtI,+4KCl. 


In order to obtain this effect it is not necessary to 
previously immerse the platinum electrode in a solu- 
tion of platinum chloride; hydrochloric acid alone 
effects the reaction which indeed may be used as a 
most delicate test for this acid: it will even give re- 
sults when the usual reagent nitrate of silver gives no 
turbidity whatever. 

In applying this test, Wershoven recommends the 
following method of procedure, which we give, think- 
ing it might be of advantage to some of our readers who 
may be engaged upon certain branches of delicate re- 
search. 

The freshly platinised electrode is washed in dis- 
tilled water and then dipped repeatedly into potassium 
iodide solution until it no longer produces any pink 
colouration. It isthen thoroughly washed with aqueous 
alcoho], then with distilled water, after which it is 
placed for some time in the solution which is suspected 
of containing hydrochloric acid. The electrode is 
again subjected to careful washing with water and then 
immersed in a dilute solution of potassium iodide. 
After a little while the pink colour will appear. 
Neither ordinary chloride nor hydrobromic or other 
acid give the colouration, so the test is quite unique. 


THE ELECTRO-MAGNET.* 


By Prof. SILVANUS P. THOMPSON, D.Sc., B.A., M.I.E.E. 


(Continued from page 633.) 


SPECIFICATIONS OF ELEcTRO-MAGNETS. 


One frequently comes across specifications for construction which 
prescribe that an electro-magnet shall be wound so that its coil 
shall have a certain resistance. This is an absurdity. Resistance 
does not help to magnetise the core. A better way of prescribing 
the winding is to name the ampére-turns and the temperature limit 
of heating. Another way is to prescribe the number of watts of 
energy which the magnet is to take. Indeed it would be well if 
electricians could agree upon some sort of figure of merit by which 
to compare electro-magnets, which should take into account the 
magnetic output, i.e., the product of magnetic flux into magneto- 
motive force—the consumption of energy in watts, the tempera- 
ture rise, and the like. 


AMATEUR RuLE ABOUT ResisTaANCcE OF ELECTRO-MAGNET AND 
Battery. 


In dealing with this question of winding copper on a magnet 
core, I cannot desist from referring to that rule which is so often 
given, which I often wish might dissapear from our text books ; 
the rule which tells you in effect that you are to waste 50 per 
cent. of the energy youemploy. I refer to the rule which states 
that you will get the maximum effect out of an electro-magnet if 
you so wind it that the resistance is equal to the resistance of the 
battery you employ; or that if you have a magnet of a given 
resistance you ought to employ a battery of the same resistance. 
What is the meaning of this rule? It is a rule which is absolutely 
meaningless unless in the first case the volume of the coil is pre- 
seribed once for all, and you cannot alter it, or unless once for all 
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the number of battery elements that you can have is prescribed. 
If you have to deal with a fixed number of battery elements, and 
you have to get out of them the biggest effect in your external 
circuit, and cannot beg, buy, or borrow, any more cells, it is per- 
fectly true that, for steady currents, you ought to group them so 
that their internal resistance is equal to the external resistance 
that they have to work through ; and then, as a matter of fact, 
half the energy of the battery will be wasted, but the output will 
be amaximum. Now that is a very nice ruleindeed for amateurs, 
because an amateur generally starts with the notion that he does 
not want to economise in his rate of working; it does not matter 
whether the battery is working away furiously, heating itself, and 
wasting a lot of power ; all he wants is to have the biggest possible 
effect for a little time out of the fewest cells. It is purely an 
amateur’s rule, therefore, about equating the resistance inside to 
the resistance outside. But it is absolutely fallacious to set up 
any such rule for serious working; and not only fallacious, but 
absolutely untrue if you are going to deal with currents that are 
going to be turned off and on quickly. For any apparatus like an 
electric bell, or rapid telegraph, or induction coil or any of those 
things where the current is going to vary up and down rapidly, it 
is a false rule, as we shall see presently. What is the real 
point of view from which one ought to start? I am often asked 
questions by, shall I say, amateurs as well as by those who are not 
amateurs, about prescribing the battery for a given electro- 
magnet, or prescribing an electro-magnet for a given battery. 
Again, | am often told of cases of failure in which a very little 
common sense rightly directed might have made a success. What 
one ought to think about in every case is not the battery, not the 
electro-magnet, but the line. If you have a line, then you must 
have a battery and electro-magnet to correspond. If the line is 
short and thick, a few feet of good copper wire, you should have 
a short thick battery (a few big cells, or one big cell), and a short 
thick coil on your electro-magnet. If you have a long thin line, 
miles of it, say, you want a long thin battery (small cells, and a 
long row of them) and a long thin coil. That is then our rule; 
for a short thick line, a short thick battery, and a short thick coil ; 
for a long thin line, a long thin battery ; and electro-magnet coils 
to match. You smile: but it is a really good rule that Iam giving 
you ; vastly better than the worn-out amateur rule. 

But, after all, my rule does not settle the whole question, because 
there is something more than the whole resistance of the circuit 
to be taken into account. Whenever you come to rapidly acting 
apparatus, you have to think of the fact that the current, while 
varying, is governed not so much by the resistance as by the 
inertia of the circuit—its electro-magnetic inertia. As this is a 
matter which will claim our especial attention hereafter, I will 
leave battery rules for the present, and proceed with the question 
of design. 


Forms or Execrro-Magnets. 


This at once leads us to consider the classification of forms of 
magnets. I do not pretend to have found a complete classification. 
There is a very singular book written by Mons. Nicklés, in which 
he classifies under 37 different heads all conceivable kinds of 

_magnets, bidromic, tridromic, monocnemic, multidromic, and I do 
not know how many more; but the classification is both unmean- 
ing and unmanageable. For my present purpose I will simply 
pick out those which come under three or four heads, and deal 
separately with others that do not quite fit under any of the four 
categories. 

Bar Electro-magnets.—In the first place there are those which 
have a straight core, of which there are several specimens on the 
table here. 

Horseshoe Electro-magnets.—Then there are the horseshoes, of 
which some are of one piece bent, and others are of the more 
frequent shape made of three pieces. 

Iron-clad Electro-magnets.—Then from the horseshoes I go to 
those magnets in which the return circuit of the iron comes back 
outside the coil either from one end or the other, or from both 
ends, sometimes in the form of an external tube or jacket, some- 
times merely with a parallel return yoke, or two parallel return 
yokes. All such magnets I propose to call—following the fashion 
that has been adopted for dynamos—iron-clad electromagnets. 
One of them, the jacketted electromagnet, is shown in fig. 12 
and there are others not so well known. ‘There is one 
used by Mr. Cromwell Varley, in which a straight magnet is 
placed between a couple of iron caps, which fit over the ends, and 
virtually bring the poles down close together ; the circular rim of 
one cap being the north pole, and that of the other cap being the 
south pole, the two rims being close together. That plan of 
course produces a great tendency to leak across from one rim to 
the other all round. The advantages, as well as the disadvan- 
tages, of the jacketted magnet I alluded to in my last lecture, 
when I pointed out to you that for all action at a distance it is far 
better not to have an iron-clad return path, whereas for action in 
contact the iron-clad magnet was distinctly a very good form. In 
one form of iron-clad magnet the end of the straight central core 
is fixed to the middle of a bar of iron, the ends of which are bent 
up and brought flush with the top of the bobbin, making thus a 
tripolar magnet, with one pole between the other two. The arma- 
ture in this form is a bar which lies right across the three poles. 
There is an example of this excellent kind of electromagnet 
applied in one of the forms of electric bell indicator made by 
Messrs. Gent, of Leicester. 

Then, besides these three main classes—the straight bar, the 
horseshoe, and the iron-clad—there is another form which is so 
useful, and so commonly employed in certain work, that it deserves 


to have a name of its own. It is that called by Count Du Moncel 
the aimant botteux, or club-footed magnet (fig. 50). It is a 
horseshoe in fact, wlth a coil upon one pole and no coil upon the 
other. The advantage of that construction is simply, I suppose, 
that you will save labour—you will only have to wind the wire on 
one pole instead of two. Whether that is an improvement in any 
other sense is a question for experiment to determine; but on 
which theory perhaps might now be able tosay something. Count 
Du Moncel, who made many experiments on this form of magnet, 
ascertained that there was for an equal weight of a coppera slight 
falling off in power with the club-footed magnet. Indeed one 
might almost predict, for a given weight of copper, if you wound 
all in one coil only, you will not make as many turns as if you 
wound it in two; the outer turns on the coil being so much larger 
than the average turn when wound in two coils. Consequently 
the number of ampére turns with a given weight of copper would 
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Fig. 50.—CLUB-FOOTED ELECTRO-MAGNET. 


be rather smaller, and you would require more current to bring 
the magnetising power up to the same value as with the two coils. 
At the same time the one coil may be produced.a little more 
cheaply than the two; and, indeed, such electro-magnets are really 
quite common, being largely used, for the sake of cheapness and 
compactness, in indicators of electric bells. 

Du Moncel tried various experiments about this form to find 
whether it acted better when the armature was pivotted over one 
pole or over the other, and found it worked best when the arma- 
ture was actually hinged on to that pole which comes up through 
the coil. He made two experiments, trying coils on one or other 
limb, the armature being in each case set at an equal distance. 
In one experiment he found the pull was 35 grammes, with an 
armature hinged on to the idle pole, and 40 grammes when it was 
hinged on to the pole which carried the coil. 

Another form of electro-magnet, having but one coil, is used in 
the electric bells of church-bell pattern, of which Mr. H. Jensen 
is the designer. In Jensen’s electro-magneta straight cylindrical 
core receives the bobbin for the coil, and after this has been pushed 
into its place, two ovate pole-pieces are screwed upon its ends, 
serving thus to bring the magnetic circuit across the ends of the 
bobbin, and forming a magnetic gap along the side of the bobbin. 
The armature is a rectangular strip of soft iron, about the same 
length as the core, and is attracted at one end by one pole-piece, 
and at the other end by the other. 


EFrrect oF S1zE or CoILs. 


Seeing that the magnetising power which a coil exerts on the 
magnetic circuit which it surrounds is simply proportional to the 
ampére turns, it follows that those turns which lie on the outside 
layers of the coil, though they are further away from the iron 
core, possess precisely equal magnetising power. This is strictly 
true for all closed magnetic circuits; but in those open magnetic 
circuits where leakage occurs it is only true for those coils which 
encircle the leakage lines also. For example, in a short bar 
electro-magnet, of the wide turns on the outer layer, those. which 
encircle the middle part of the bar do enclose all the magnetic 
lines, and are just as operative as the smaller turns that underlie 
them ; whilst those wide turns which encircle the end portions of 
the bar are not so efficient, as some of the magnetic lines leak back 
past these coils. 


Errect oF Position oF CoIrLs. 


Among the other researches which Du Moncel made with respect 
to electro-magnets, was one on the best position for placing the 
coil upon the iron core. This isa matter that other experimen- 
ters have examined. In Dub’s book, “ Electro-magnetismus,”’ to 
which I have several times referred, you will also find many ex- 
periments on the best position of a coil; but itis perhaps sufficient 
to narrate a single example. Du Moncel had four pairs of bobbins 
made of exactly the same length, and with 50 metres of wires on 
each, one pair was 16 centimetres long, another pair 8 centimetres, 
or half the length, with not quite so many turns, because of course 
the diameter of the outer turns was larger, one 4 centimetres in 
length and another 2 centimetres. These were tried both with bar 
magnets and horseshoes. It will suffice perhaps to give the result of 
the horeshoe. The horseshoe was made long enough—16 centimetres 
only, a little over 6 inches long—to carry the longest coil. Now when 
the compact coils 2 centimetres long were used, the pull on the arma- 
ture at a distance away of 2 millimetres (it was always the same, 
of course, in the experiments) was 40 grammes. Using the same 
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weight of wire, but distributed on the coils twice as long, the pull 
was 55 grammes. Using the coils 8 centimetres long, it was 75 
grammes; and using the coils 16 centimetres long, covering the 
length of each limb, the pull was 85, clearly showing that, where 
you have a given length of iron, the best way of winding a magnet 
to make it pull with its greatest pull, is not to heap the coil up 
against the poles, but to wind it uniformly, for this mode of wind- 
ing will give you more turns, therefore more ampére turns, there- 
fore more magnetisation. An exception might, however, occur in 
some case where there is a large percentage of leakage. With 
club-footed magnets results of the same kind are obtained. It 
was found in every case that it was well to distribute the coil as 
much as possible along the length of the limb. All these experi- 
ments were made with a steady current. It does not follow, how- 
ever, because winding the wire over the whole length of core is 
best for steady currents that it is the best winding in the case of a 
rapidly varying current ; indeed, we shall see that it is not. 


Errect or SHAPE OF SECTION. 


So far as the carrying capacity for magnetic lines is concerned, 
one shape of section of cores is as good as another ; square or rec- 
tangular is as good as round if containing equal sectional area. 
But there are two other reasons, both of which tell in favour of 
round cores. First, the leakage of magnetic lines, from core to core 
is, for equal mean distances apart, proportional to tho surface of 
the core ; and the round core has less surface than square or rec- 
tangular of equal section. All edges and corners, moreover, pro- 
mote leakage. Secondly, the quantity of copper wire that is 
required for each turn will be less for round cores than for cores 
any other shape, for of all geometrical figures of equal area the 
circle is the one of the least periphery. 


Errect oF DISTANCE BETWEEN POLEs. 


Another matter that Du Moncel experimented upon, and Dub 
and Nicklés likewise, was the distance between the poles. Dub 
considered that it made no difference how far the poles were 
apart. Nicklés had a special arrangement made which per- 
mitted him to move the two upright cores or limbs, 9 centi- 
metres high, to and fro on asolid bench or yoke of iron. His 
armature was 30 centimetres long. Using very weak currents he 
found the effect best when the shortest distance between the poles 
was 3 centimetres; with a stronger current 12 centimetres; and 
with his strongest current nearly 30 centimetres. I think leakage 
must have a deal to do with these results. Du Moncel tried 
various experiments to elucidate this matter, and so did Prof. 
Hughes, in an important, but too little-known, research which 
came out in the Annales Télégraphiques, in the year 1862. 


RESEARCHES OF PRoressoR HuUGHES. 


His object was to find out the best form of electro-magnet, the 
best distance between the poles, and the best form of armature 
for the rapid work required in Hughes’s printing telegraphs. One 
word about Hughes’s magnets. This diagram (fig. 51) shows the 
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Fic. 51.—Huaues’s Enrcrro-mMaGNneEt. 


form of the welf-known Hughes’s electro-magnet. I feel almost 
ashamed to say these words “ well-known,” because although on 
the continent everybody knows what you mean by a Hughes’s 
electro-magnet, in England scarcely anyone knows what you 
mean. Englishmen do not even know that Prof. Hughes has in- 
vented a special form of electro-magnet. Hughes’s special form is 
this :—A permanent steel magnet, generally a compound one, 
having soft iron pole pieces, and a couple of coils on the pole 
pieces only. As I have to speak of Hughes’s special contrivance 
amongst the mechanisms that will occupy our attention next 
week, I only now refer to this magnet in one particular. If you 
wish a magnet to work rapidly, you will secure the most rapid 
action not when the coils are distributed all along but when they 
are heaped up near, not necessarily entirely on, the poles. Hughes 
made a number of researches to find out what the right length and 
thickness of these pole pieces should be. It was found an advan- 


tage not to use too thin pole pieces, otherwise the magnetism 
from the permanent magnet did not pass through the iron without 
considerable reluctance, being choked by insufficiency of section ; 
also not to use too thick pieces, otherwise they presented too much 
surface for leakage across from one to the other. Eventually a 
particular length was settled upon, in proportion about six times 
the diameter, or rather longer. In the further researches that 
Hughes made he used a magnet of shorter form, not shown here, 
more like those employed in relays, and with an armature from 2 
to 3 millimetres thick, 1 centimetre wide, and 5 centimetres long. 
The poles were turned over at the top towards one another. 
Hughes tried whether there was any advantage in making those 
poles approach one another, and whether there was any advantage 
in having as long an armature as 5 centimetres. He tried all 
different kinds, and plotted out the results of observations in 
curves, which could be compared and studied. His object was to 
ascertain the conditions which would give the strongest pull, not 
with a steady current but with such currents as were required for 
operating his printing telegraph instruments; currents which 
lasted but one to twenty hundredths of a second. He found it was 
decidedly an advantage to shorten the length of the armature, so 
that it did not protrude far over the poles. In fact he gota 
sufficient magnetic circuit to secure all the attractive power that 
he needed, without allowing as-much chance of leakage as there 
would have been had the armature extended a longer distance 
over the poles. He also tried various forms of armature having 
various cross sections. 


PosITION AND Form or ARMATURE. 


In one of Du Moncel’s papers on electromagnets* you will also 
find a discussion on armatures, and the best forms for working in 
different positions. Amongst other things in Du Moncel you will find 
this paradox ; that whereas using a horseshoe magnet with flat 
poles, and a flat piece of soft iron for armature, it sticks on far 
tighter when put on edgways ; on the other hand, if youare going 
to work at a distance, across air, the attraction is far greater when 
it is set flatways. I explained the advantage of narrowing the 
surfaces of contact by the law of traction, B? coming in. Why 
should we have for an action at a distance the greater advantage 
from placing the armature flatway to the poles? It is simply 
that you thereby reduce the reluctance offered by the air gap, 
to the flow of the magnetic lines. Du Moncel also tried the 
difference between round armatures and flat ones, and found that 
a cylindrical armature was only attracted about half as strongly as 
a prismatic armature, having the same surface when at the same 
distance. Let us examine this fact in the light of the magnetic 
circuit. The poles are flat. You have at a certain distance away 
around armature; there is a certain distance between its nearest 
side and the polar surfaces. If you have at the same distance 
away a flat armature having the same surface, and, therefore, about 
the same tendency to leak, why do you get a greater pull in this 
case than in that? I think it is clear that if they are at the same 
distance away, giving the same range of motion, there is a greater 
magnetic reluctance in the case of the round armature, although 
there is the same periphery, because though the nearest part of 
the surface is at the prescribed distance, the rest of the under 
surface is farther away ; sothat the gain found in substituting an 
armature with a flat surface is a gain resulting from the diminu- 
tion in the resistance offered by the air gap. 


PoxEe PrEcEs on HorsEsHoE MAGNETS. 


Another of Du Moncel’s researches + relates to the effect of polar 
projections or shoes—moveable pole pieces, if you like—upon a 
horseshoe electro-magnet. The core of this magnet was of round iron 
4 centimetres in diameter, and the parallel limbs were 10 centi- 
metres long and 6 centimetres apart. The shoes consisted of two 
flat pieces of iron slotted out at one end, so that they could be slid 
along over the poles and brought nearer together. The attraction 
exerted on a flat armature across air gaps 2 millimetres thick, was 
measured by counterpoising. Exciting this electro-magnet with a 
certain battery, it was found that the attraction was greatest when 
the shoes were pushed to about 15 millimetres, or about one 
guaxiae of the inter-polar distance apart. The numbers were as 

ollows :— 


Distance between shoes, Attraction 
Millimetres, in grammes, 
LOD eats ae Hoe ape aoe ave ey aah 
LOS alg a? a med ... 1,025 
4D. vee eae tes iors a fas AE 890 
60 Ses ae oe fa 550 


With a stronger battery the magnet without shoes had an 
attraction of 885 grammes, but with the shoes 15 millimetres 
apart, 1,195 grammes. When one pole only was employed, the 
attraction, which was 88 grammes without a shoe, was diminished 
by adding a shoe to 39 grammes !| 

CONTRAST BETWEEN ELEcTRO-MAGNETS AND PERMANENT 
MAGNETS. 

Now I want particularly to ask you to guard against the idea 
that all these results obtained from electro-magnets are equally 
applicable to permanent magnets of steel; they are not, for this 
simple reason. With an electro-magnet, when you put the arma- 
ture near, and make the magnetic circuit better, you not only get 


* La Lumiere Electrique, vol. ii. 
t+ La Lumiere Electrique, vol. iv., p. 129. 


THE TELEGRAPHIC JOURNAL AND 


650 


ELECTRICAL REVIEW 


‘[NOVEMBER 28, 1890. 


more magnetic lines going through that armature, but you: get 
more magnetic lines going through the whole of the iron. You 
get more magnetic lines round the bend when you put an arma- 
ture on to the poles, because you have a magnetic circuit of less 
reluctance, with the same external magnetising power in the coils 
acting around it. Therefore, in that case, you will have a greater 
magnetic flux-allthe way round. The data obtained with the 
electro-magnet (fig. 42), with the exploring coil, c, on the bend of 
the core, when the armature was in contact, and when it was 
removed, are most significant. When the armature was present 
it multiplied the total magnet flow tenfold for weak currents, and 
nearly threefold for strong currents. But with a steel horseshoe, 
magnetised once for all, the magnetic lines that flow around the 
bend of the steel are a fixed quantity, and however much you 
dimish the reluctance of the magnetic circuit you do not create or 
evoke any more. When the armature is away the magnetic 
lines arch across, not at the ends of the horseshoe only, but 
from its flanks; the whole of the magnetic lines leaking some- 
how across the space. When you have put the armature 
on, these lines, instead of arching out into space.as freely as they 
did, pass for the most part along the steel limbs and through the 
iron armature. You may still have a considerable amount of 
leakage, but you have not made one line more go through the 
bent part. You have absolutely the same number going through 
the bend with the armature off as with the armature on. You do 
not add to the total number by reducing the magnetic reluctance, 
because you are not working under the influence of a constantly 
impressed magnetising force. By putting the armature on to a 
steel horseshoe magnet you only collect the magnetic lines, you do 
not multiply them. This is not a matter of conjecture. A group 
of my students have been making experiments in the following 
way. They took this large steel horeshoe magnet (fig. 52) the 


Fig. 52.—ExXPERIMENT WITH PERMANENT MAGNET. 


iength of which from end to end through the steel is 424 inches. 
A light narrow frame was constructed so that it could be slipped 
on over the magnet, and on it were wound 30 turns of fine wire, to 
serve as an exploring coil. The ends of this coil were carried to a 
distant part of the laboratory, and connected to a sensitive ballistic 
galvanometer. The mode of experimenting is as follows :— 
The coil is slipped on over the magnet (or over its armature) to 
any desired position. The armature of the magnet is placed 
gently upon the poles, and time enough is allowed to elapse for 
the galvanometer needle to settle to zero. The armature is then 
suddenly detached. The first swing measures the change, due to 


removing the armature, in the number of magnetic lines that pass: 


through the coil in the particular position. 

I will roughly repeat the experiment before you: the spot of 
light on the screen is reflected from my galvanometer at the far 
end of the table. I place the exploring coil just over the pole, 
and slide on the armature; then close the galvanometer circuit. 
Now I detach the armature, and you observe the large swing. I 
shift the exploring coil, right up to the bend; replace the arma- 
ture ; wait until the spot of light is brought to rest at the zero of the 
scale. Now, on detaching the armature, the movement of the spot of 
light is quite imperceptible. In our careful laboratory experi- 
ments, the effect was noticed inch by inch all along the magnet. 
The effect when the exploring coil was over the bend was not as 
great as z,'55th part of the effect when the coil was hard up to the 
pole. We are therefore justified in saying that the number of 
magnetic lines in a permanently magnetised steel horseshoe 
magnet is not altered by the presence or absence of the armature. 

You will have noticed that I always put on the armature gently. 
It does not do to slam on the armature: every time you do so, you 
knock some of the so called permanent magnetism out of it. But 
you may pull off the armature as suddenly as you like. It does 
the magnet good rather than harm. There is a popular supersti- 
tion that you ought never to pull off the keeper of a magnet 
suddenly. On investigation, it is found that the facts are just 
the other way. You may pull off the keeper as suddenly as you 
like ; but you should never slam it on. 

From these experimental results I pass to the special design of 
electro-magnets for special purposes. 

(To be continued.) 
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“ Notes on the Chemistry of Secondary Cells.” By Prof. W. E. 
Ayeton, Vice-President; C. G. Lams, B.Sc., and E. W. Surrx, 
Associates. 

Tet 


In our paper on “The Working Efficiency of Secondary Cells,” 
read at the meeting of this Institution in Edinburgh in July, it 
was stated that, “In spite of accumulators with pasted plates 
having been in use now for nine years, the chemical action that 
takes place during the different stages of the charge and 
discharge has only been conjectured, and, odd as it seems, no 
decisive experiment appears to have been made to settle this 
much-debated question. Various analyses have been made by 
different chemists of salts of lead acted on in certain ways with 
sulphuric acid, but apparently not of actual accumulator plates in 
action. We are therefore now, with the assistance of Mr. 
Robertson, making a complete investigation of the chemical 
state of the plugs of both the positive and negative plates at 
all stages of the charge and discharge of an 1888 E.P.S. type of 
accumulator in good condition.” The present paper contains an 
account of the results thus obtained. 

The cell selected to remove the plugs from had the same size 
as the cells employed in the investigations described in the 
previous communication, and was one of the batch of 50 purchased 
for the Central Institution about the middle of 1888. Since 
it first came into our possession it had never been overcharged, 
never been left discharged, nor permitted to send more than 
the maximum current allowed by the makers for cells of this 
size—viz., 10 ampéres—and consequently, at the beginning of the 
present investigation in June of this year, this cell was in excel- 
lent condition. 

First the cell was several times charged with a current of 
9 ampéres, and discharged with a current of 10, without stopping 
day or night, so as to bring it into what we have called its steady 
“ working ” state. The dotted curves, figs. 1 and 2, show the large 
charge and discharge obtained on June 28th. During the next 
charge, indicated by the continuous curve, fig. 1, plugs were 
removed from both the positive ‘and negative plates at the points 
marked A, B, c, and p, when the terminal P.D. of the cell was 
2-134, 2:2, 2:234, and 2°4 volts respectively. In order to remove 
the plugs from the positive plates, these plates were bodily 
removed out of the liquid, but, to prevent oxidation, the negative 
plates were left in the liquid, and the plugs removed in a way that 
will be described later on. The time occupied: in removing the 
plugs from the two sets of plates occupied about 15 to 20 minutes 
on each occasion. Immediately after the removal of the plugs the 
positive plates were put back in position in the cell, the resistance 
in the circuit rapidly adjusted, if necessary, to make the charging 
current exactly 9 ampéres, and the time variation of the P.D. 
at the terminals of the cell noted. The interval that elapsed 
while the current was broken is not shown on the curve; that 
is to say, the P.D. observed immediately after replacing the 
positive plates in the liquid and closing the circuit is plotted 
directly under the P.D. that was observed just before the circuit 
was broken, prior to the removal of the positive plates from the 
liquid. 

We were afraid that the bodily withdrawal of the positive 
plates out of the liquid, combined with the removal of the plugs, 
on the several occasions, would produce so great a change in the 
conditions of the cell as to render the P.D. curve quite discon- 
tinuous. It was, therefore, as interesting as it was unexpected, 
to find that the terminal P.D., on restarting the normal charging 
current of 9 ampéres, rapidly acquired the value it had before the 
withdrawal of the plates; so that, with the exception of the rapid 
rise of the P.D. on restarting the charging current, the P.D. curve 
obtained on June 29th was almost the same as the P.D. curve 
obtained on charging on the previous day. 

After the cell had been charged until the terminal P.D. reached 
2°4 volts, it was immediately discharged with a perfectly constant 
current of 10 ampéres, and, as it was anticipated that the removal 
of the plugs would spoil the cell, it was allowed to discharge far 
below the normal limit. In previous discharges (the last one of 
which is shown by the dotted line, fig. 2), the discharge was 
stopped when the terminal P.D. fell to 1°85 volts. But in the dis- 
charge on June 30th, when the plugs were removed, the discharge 
current was kept at 10 ampéres, by using auxiliary cells, until the 
E.M.F. of the test cell fell to nought, and even reversed. Plugs 
were removed from both the positive and the negative plates 
when the terminal P.D. was 2, 1:95, 1°85, 0°6, and nought volts, as 
indicated by the points a’, B’, c’, p’, and x’. The recovery of the 
E.M.F. on breaking the circuit was very marked, especially near 
the end of the discharge. 
S 18 
Merrnuop or:OBTAINING SAMPLES OF THE PLUGs. 


On the first removal of plugs corresponding with the point 4» 
fig. 1, a curved pointed glass rod was used, as shown in fig. 3, with 
the idea of prising out the plugs; but by this method only 
the surface of the positive plugs could be removed, as they were 
much too hard to be loosened in this way. Indeed, one of the 
most striking things noticed in this investigation was the firm 
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way in which the plugs were held in the plates of an E.P.S. cell 
that had been carefully used for two years. Before the next 
attempt was made to remove plugs corresponding with the point 
B, fig. 1, a straight piece of glass rod was pointed, and mounted 
in a wooden handle. This glass chisel was used to pierce and 
loosen the positive plugs, which were then driven bodily out of the 
grid by means of a hard wooden punch cut square to fit the 
holes in the grid, and which was tapped with a small mallet. The 
plugs on being driven out of the grid were caught in a long 
wooden scoop (shaped so that it could be just slipped in between 
the plates); and then washed by Mr. Robertson into wide-mouthed 
bottles containing three or four hundred c.c. of distilled water. 
As soon as the water cleared it was decanted off and fresh added. 


handle, as shown in fig. 4. It was possible to use this method 
throughout for the removal of the negative plugs, as they were 
softer and more easily removable than the positive ones. The 
scoop held sufficient liqnid. to enable the negative plugs to be 
dropped into wide-necked bottles containing water without the 
plugs being even momentarily exposed to the air. The water in 
these bottles Mr. Robertson had washed free from dissolved 
oxygen by previously bubbling hydrogen through it for a con- 
siderable time. After the negative plugs had been put into 
the botttes the water was gradually decanted off from time to 
time, and fresh added until the liquid in the bottle was quite free 
from acid. 

Both in the case of the positives and the negatives the top 
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As several glass chisels were broken, and the wooden punches 
worn down in the removal of the plugs, the method has the dis- 
advantage of mixing with the specimens to be analysed splinters 
of glass and wood, which were found difficult to remove afterwards. 
On the other hand, the method had the advantage of enabling 
specimens of the positive plugs to be removed in a comparativel y 
short time on each occasion from the top, the middle, and the 
bottom of the plates. , ; 

_ As the negative plates were never removed from the acid, the 
only way to remove the plugs was by working them loose under 
the liquid by means of long curved glass rods pointed at the end, 
and by catching the plngs in a narrow wooden scoop with a long 


samples were removed from the corner of the plates nearest the 
lug, and the bottom samples from the corner diametrically oppo- 
site, so as to obtain evidence, if possible, of any difference of 
current density which might exist at different parts of the plates 
in charging and discharging. 

The plugs from the top, the middle, and the bottom of each 


set of plates were at each of the removals of plugs put into six 


separate bottles; and, to avoid the possibility of error in their 
subsequent identification, there was noted on the label of each the 
character of the plates and the position on them from which the 
plugs were removed, the time, the P.D., and the specific gravity 
of the liquid in the cell. i 
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ap | u 
APPEARANCE OF Puarres at REMOVALS OF PLUGs. 


The following notes were made by Mr. Robertson and ourselves 
at the successive removals of the plugs :— 


Point'c‘on Curve 1. 
: of Liquid, 1201." | 


The previous charges in- | The previous charges in-  _ 
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CHARGING, 


Positive PLATES. NEGATIVE PLATES.° 


Terminal ‘P.D., 2:184 volts. 

of Liquid, 1:178. yee CRS £ { 
The upper part of the plates The plugs at. the top. were 
had a greyish-brown colour, | the softest. go ia a ha Me 
and presented the appearance 
of being coated with a very thin 
film of white sulphate. The 
lower part of the plates was of 
a reddish-brown, colour.- 

The plugs at.the top were |, 
hard, while those at, the bottom 
were quite soft. 


Point A on Curve 1. Specific Gravity: 


Point B on Curvel. Terminal P.D., 2:2 volts. ‘Specific Gravity of 
itt fee eed: AMOS. sete ot / 

The plates had entirely lost | The plugs both at the top 
their whitish appearance, and and’at the bottom harder than 
showed auniform reddish-brown | before, those ‘at the top having 
colour, darker than the previous | hardened more than those’ at 
colour of the bottom of 'the | the bottom.’ + SiS -ahing 
plates. | feng biggie 330 


- with the ebonite separators : 


Point p on Curve 1. Términal P.D., 2°4 volts. Specific Gravity of 


Liquid, 1°206. — 


The plugs had a brilliant 
metallic lustre, and looked quite 
silvery when first removed from 
the plates. The plugs at the 
top now were the hardest. 


“The plates had the rich deep |. 
brown colour of lead peroxide, 
_except where they were covered 


~ there the colour was lighter. 
~The plugs at the top were 
slightly the softest, while those 
at the bottom were much the 
same as at the beginning. . - 


04 4 DISCHARGING. 
Positive PLATES.’ ° NEGATIVE PLATES. 
Point a’ on Curve 2. Terminal P.D., 1°998 volts. Specific Gravity 
of LInquid, 1°205. ven 
‘The plugs at the top were |° The. plugs had the brilliant 
harder than those at the bottom. | metallic lustre observed at the 
Dati h ATi Ghee oe end of the charging... = = >» 


Terminal. P.D.,/2'234 volts. - Specified Gravity: 


5 POY A 
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Point c! on Curve 2. Terminal P.D, 1850 volts. Specific Gravity 
of Liquid; 1-180. 

The plugs had become much | “The plates had become de- 

harders:22 2s scsyeal foe he cidedly white, and the plugs 

patets : _ were white right through. -.— 


Point in’ on Curve 2. ‘Terminal P.D., 0°6 volt. Specific Gravity of 
ee! s MTAQMiGP VIG) er Bee a 
‘The plugs had become ¢x-| The plugs were’ soihewhat 

tremely hard, especially at the. | twofteri cs 6. tod 


bottom. | i : eA PEP SFT SE. sth 

Point’ w’ “on Curve 2. ‘Terminal P.D., 0 volt. Specific Gravity of 
sie shade dad “v3 Liquid, V1720 a 
The plugs had becothe ‘so’ Berea OS FBO f 


hard ‘that they: splintered:and |) 
bits flew about on trying to.re-.| | if 
moveithem. . g 3 io ketal 


» Fria. 3: 


i uaa | j } 
The bubbling of gas from the negative plates ceased when the 
terminal P.D, on;discharging fell to 1:85 volts (point c’ on curve 2), 
and it began again when the terminal P.D. fell to somewhere near 
zero. fh 3 “it ‘ 
Fig. 5.— Charging 


Hardness 


Softness ; 
+3 


: Hardness 


’ Ea 6,. 


I 
= . i. . nat Ade & Me. 43 72:4 4 : OLS 
_ ‘The following figures (5 and 6) give an idea of the way. in which 
we found the hardness of the top and bottom. plugs of the positive 
and ‘the negative “plates respectively to vary during a normal 
charge. ‘The figures are not drawn to scale, ag we had no standard 
of hardness beyond our sensations, hence the figures only protess 
to “be: qualitatiye sketches. from whieh mental pictures can be 
obtained. Distance measured upways from o A indicates roughly 
the degree of hardness ; distance measured downwards the degree 
of softness. ae t 

It will be seen that during the ¢harging the variation in the 
hardness of the plugs is far'greater atthe top tha at.the bottom 
oft the plates, and consistently with this fact Mr. Robertson’s 
analyses show that, onthe whole, the rate of chemical, action 


at the top of the plates is greater than at the bottom. The differ- 
ence in the hardness, however, is far more marked than the‘differ- 
ence jin the chemical ‘action. For ‘example, while the plugs at the 
top of the positive plates ‘are, during the’ earlier part’ of’ the 
charging, much harder than those at the bottom, no such striking” 
difference: is observable’ in the percentage of Jead’ peroxide con: 
tained by these’plugs.- The’ cause of this we are examining-ex- 
perimentally at the present time. “° ort weary LAR, ATR 
In order to see’ how “far thé resistance of the lead: grid would 
tend to make the current ‘density in:the upper part of the liquid 
leks than- in the lower} as well?as for the purpose of seeing how 
la: ge af: action of the whole resistance of the accumulators was 
due to the lead lugs and to the connections between the successive 
pairs “of: Jugs, the: following tests were made by three of the 
students—Messrs. Hobson, Lee, and Montealegre :— i 
Parts of the lead lugs of some of the accumulators were scraped; 

and on these clean spots binding screws, which'had been them? ©: 
selves filed bright, were tightly screwed.’ The aecumulators were ~ 
allowed to send measured currents, thé values of which are‘given 
in the following tables, and the P.D. between‘the pairs of binding 
screws was carefully measured with: a sensitive reflecting volt- 
meter. ‘'be resistance of the lugs between the pairs of binding 


>» screws'is then at once obtamed by dividing the P.D.’by thé* curt 


rent. : ; 
; De CVOTOE-CONMLUTUNE,) ~ errs e BES : : 


The Royal Society. 
“ Magnetism and Recalescence.” By J: Horpxtyson, D.Sc., F.R.S. 


In my experiments; the results of which are published, “ Phil. 
Trans,”.1889, A, p. 443, I showed that recalescence and the disap- 
pearance of magnetisability in iron and ‘steel. occurred at- about 
the same temperature,. The evidence I then gave was sufficiently 
satisfactory, but did not amount to absolute proof of the identity 
of the temperatures. Osmond hasshown that the temperature of 
recalescence depends upon the temperature to which the iron has 
been heated, also that it differs when the iron is heated and when 
it is cooled. -He also showed that for some sorts of steel the heat 
is liberated at more than one temperature, notably that in steel 
with 029 per cent. of..carbon, heat is liberated when cooling at 
720° C. and at 660° C., and that, with steel with 0:32, per cent 
carbon there is a considerable liberation of .heat before the tem; 
perature is reached when this becomes a maximum. I[t.appeare 
to, be desirable to obtain absolute proof that the.change.of mag- 
netic property occurred, exactly when heat was liberated and 
absorbed, and to, examine, magnetically, Osmond’s, two temperar 
tures of heat liberation. I have not been able to obtain samples 
of steel of the size Iused, showing two well marked temperatures 
of heat liberation, and. absorptior, but I have a,ring in which 
there is liberation of heat extending over.a considerable range 
of temperature. . ' Jul vt 
The samples had the form of rings. A copper wire was well 
insulated with asbestos, and laid in a groove running round :the 
ring, and was covered with several layers, of; asbestos. paper, laid 
in. the groove. This coil was used, for, measuring temperature. 
‘by its resistance... The whole ring, was-served over .with asbestos 
paper and with’ sheets of mica, The,secondary exploring, coil .. 


was then. wound .on,. next.a. serving. of...asbestos. paper. and. 


mica, and then the primary coil, and, lastly, a good serving of 
asbestos paper was laid over all. In this way good insulation of the 
secondary coil was secured, and a reasonable certainty that the 
temperature coil took the precise temperature of the ring, and thas 
at avy time the ring. was throughout. at one and the same tempe- 
rainre. The:whole-was placed in an:iron pot,.and this.again ina. 
Fletcher gas furnace. Observations were inade of, -temperature.ag .. 
the furnace was heating, and from time to time of induction. :In 
each case the time of-observation was noted. Similar observations 
were, made .as‘ the ring’ cooled,.the furnace. being. simply éxtin- 
tinguished. .We are thus enabled to compare directly at the same 
instant the condition.of the same-ring as. regards magnetism and. 
as regards temperature, and, therefore, qualitatively as.regards ts 
absorption: or. liberation of heat... © 6 e-e. t-e es ap 
The results for a ring containing 0:3 per cent:ef carbon or.there- 
abouts show that.there is'a considerable. liberation of. heat, begin- 
ning at 2h. 12 m.,. temperature. 715° C., and continuing to time 
2h. 22 m., temperature 660° C., being apparently somewhat slower 
at the end. This*may, however, be only apparently slower as the 
furnace'temperature ‘would’ fa)l~lower‘in relation to the ring: At 
time 2h. 22'm.; temperature’ 660° C., the rate-of liberation becomes 
much more! rapid; so much-so ‘that’ the temperature for #:time 
remains almost stationary: Attime 2b: 29m. the ‘liberation:of 
heat appears to have ceased; and*the normal cooling to continue. 
Now, comparing the kicks of the galvanometer, which are pro- 
portional to the induction, it is observed that the ring begins to 
be magnetisable at time 2h. 12 min., its magnetic. property in- 
creases till time 2-h. 22 m.; after this point the,maynetisability . 
increases much niore rapidly, and is’ practically fully developed at 
2h.31m. In this case ‘the development of magnetic property 
follows precisély the whole of the liberation of heat, observed both 
at the temperature of about 700° C, and at 660° C, We may, 
therefore, be certain, that, both at the higher and lower tempera- 
tures of regalegcenee there is magnetic change, and that the one 
is as much dependent on the other as the'solid:condition of ice is 
upon the liberation of: heat- when water solidifies. The: two 
‘changes <occtr, not only atthe same temperature, but simul- 
‘taneously. . A’ considerable magnetising. force, 6°56,. was, taken, 
as it was expected and found that the magnetic property~ would 


‘beara 
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then be more apparent when it was in the intermediate condition 
between the two temperatures of recalescence. 

The results of a ring containing 0:9 per cent. of carbon show 
that there is.a slight absorption of heat at time 11h. 17 m., tem- 
perature 710° C., with doubtful effect.on the magnetism. At time 
11h. 27 m., temperature 770° C., powerful absorption of heat 
begins and continues to time 11 h. 55 m., temperature 808° C.; it 
is between these times that the magnetisability is decreasing, and 
at the latter time that it finally disappears. The heating was 
continued to about 840° C., and the flame. was then put out. In 
cooling, heat is liberated at one point only, and in this case with a 
distinct rise of temperature. The recalescence begins at time 
3h. 47 m., temperature 750° C., and it is precisely at this time 
that the ring begins to be magnetisable. The recalescence con- 
tinues to time 4h. 8 m., and at this time, and not before it, the 
magnetisability practically attains a maximum. Before the last 
portion of the curve the ring was heated to 966° C. Here no 
observations were made magnetically. This part of the curve, 
therefore, only shows the effect of higher heating in lowering the 
temperature of recalescence. Unfortunately I had forgotten to 
record the magnetisiug force ; it was, however, much less-than in 
the last case, probably less than unity. 

These experiments show that the liberation and absorption of 
heat, known as recalescence, and the change in magnetic condi- 
tion, occur simultaneously. Also that in the case of steel with 
0°3 per cent. of carbon both temperatures of liberation of heat are 
associated with change of magnetic condition. : 


Physical Society.— November 14th, 1890. | 
Prof. W. E. Aygron, F.R.S., President, in the chair. 


The following communication was made :— 
“ Tables of Spherical Harmonics, with examples of their Practical 
Use.” By Prof. J. Perry, F.R.S. The author detined a spherical 
_harmonic ‘as a homogeneous function of «, y, 2, catisfying the 
r a2 a2 d2 3 
equation q 5 age ? or + = 0, stated the fundamental pro- 


perties of such functions, and pointed out their importance in 
problems on heat, electricity and hydro-dynamics. Referring to 
zonal harmonics (homogeneous functions of (z? + y*)# and z), he 
showed that these harmonics are symmetrical with respect to the 
axis of z,and might be expressed as functions of the angle (@) 
which the line joining the point (x, y, z,) to the origin makes with 
the axis of z, multiplied by ri; where r is the radius vector and i 
the degree of the homogeneous function. These functions of 6 are 
called zonal surface harmonics, and are designated by Py, P), Pz, &c., 
Pi according to the degree of the function, and it was the values 
of these quantities which form the tables brought before the 
society. The tables comprise the values of P, to Ps, and are cal- 
bce ad to four places of decimals and for every 1° between 0° 
and 90°. 

As an example of such tables, the case of a spherical surface 
covered with attracting matter whose density varied as the square 
of its distance froma diametral plane, was taken. It was required 
to find the potential both outside and inside the sphere, and to 
determine the equipotential surfaces and lines of force. The 
potentials inside (4) and ‘outside (B) were shown to be given by 


—~ =8+ es and B = Pea P, respectively. 


© 7 r 5 r 
By giving a and 8 definite values and choosing values of r, the 
corresponding P, can be calculated and the value of @ determined 
from the tables... Hence‘ any equipotential surface can be easily 
determined and'lines drawn to cut these surfaces orthoganally 
are the lines of force. - 

“Another problem which had been tried consisted in finding the 
directions of the lines of force near a circular coil of rectangular 
cross-section when an electric current circulates in the coil. This 
was treated ‘approximately by first ‘calculating the potential at 6 
points along the axis in the neighbourhood of the coil and then 
‘finding by Gauss’. method the coefficients, Aj, A,, Ag, &c., of an 
expression in ascending powers.of z, which agreed with the calcu- 
lated potentials at the points chosen. The formula 

V=A+tA,rP; + Apr Py +, ke, 
or.its corresponding expression in inverse powers of + was then 
assumed to give the potential at any point in the space considered. 
By giving v definite values, a series of equipotential surfaces were 
determined and the lines of force drawn. On putting the calcula- 
tions to the test of experiment, the approximate solution of this 
very difficult problem was found to be very nearly correct. 


The John Pender Gold Medal.—The Electrical Engi- 
neering Gold Medal, presented annually by Sir John 
Pender, K.C.M.G., through Prof. Jamieson, to the 
Glasgow and West of Scotland Technical College, has 
been gained by Arthur H. Allen, who, besides taking 
the first place in all his college classes, took the first 
place in the kingdom with first class honours at the 
Science of Arts Public Examinations, and first class 
honours at the City and Guilds of London ‘Inetitute 
Technological Examinations. pea, se ah 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


THE annual distribution of prizes and certificates gainel 3 


by students attending the various colleges of the In- 
stitute, took place at Clothworkers’ Hall last Wednes- 
day evening., The Right Hon. the Lord: Mayor pre- 


sided, and, in the course of his opening remarks, said: 


it was both his duty and privilege to take part in 8.) 


important a work as encouraging the. spread. of .tech- | 


nical education. The. question had become of vital 
importance, and it was only, too evident that in the past 
elementary education had been of too academical a 
character ; book-learning had been sought after, while 
the more important training of hand and eye had been 
greatly neglected. With the population increasing 
rapidly, very likely reaching 34 millions at the next 
census, it was impossible to find employment for all in 
this country, and while it was absolutely necessary that 
we should Jook to the colonies, it was important to re- 
member that for colonists clerks were not required, but 
bricklayers and carpenters, and others who could use 
tools and make use of the vast resources nature placed 
at their disposal. 
to be maintained, technical education was essential 
to that end, and the City and Guilds of London Insti- 
tute had been doing what it could. In September of 
last year there were twice as many applications for ad- 
mission to the Central Institution as there had been the 
year before, and to provide sufficient accommodation 
for the increased number of students the laboratories 
were being enlarged at a cost of £5,000. Important 
researches had been carried out, one worthy of mention 
being that of Prof. Ayrton and his third-year studente, 
on the “ Efficiency of Secondary Cells.” At Finsbury 
College the number which had passed the entrance 
examination was in excess of the number which the 
college could accommodate, and extensions had been 
rendered necessary. As a preliminary and temporary 
measure, a warehouse had been rented, into which the 
mechanical department would have to move. At the 
South London School of Technical Art there were at 
present 103 students, against 78 last year. At the Tech- 
nological examinations, held by the Institute, over 
6,000 students were examined, while over 3,000 passed. 

The prizes and certificates. were presented by Lord 


_ Cross, the names of the students being read out by 


Prof. Unwin for Central Institution, Prof. Thompson 
for Finsbury Technical College, Mr. Sparks, superin- 
tendent of studies, for the South London School, and 
Mr. Burdett, head master, for the Leather Trades 
School. The Lady Mayoress, who was present, smilingly 
handed the prizes to the successful lady students. After 
distributing the prizes, Lord Cross gave a short address 
on the work of the Institute, remarking that, as a 
liveryman of the Clothworkers’ Company, he was glad 
to say that they had not been behind-hand in the cause 
of technical education. There was hardly a town ‘in 
Yorkshire, he said, where the Clothworkers’ Company 
had not been-instramental in establishing classes for 
technical instruction in connection with the textile 
industries. Reviewing the history. of the subject, he 
said that, in conducting technological examinations, 
they were only doing what their ancestors, the masters 
and wardens of the guilds, had done, when, on an 
apprentice serving seven years to his trade, they ex- 
amined his ‘“ masterpiece,” to determine whether he 
might be admitted as a master craftsman. Though, with 
the age, the character of the examination had changed, in 
extent and object it was still the same. It was a mistake 
to suppose that they wanted to substitute the technical 
school. for the workshop, for in the nature of things 
that was impossible, but he held that a workman wha 
had a scientific reason for everything he did was a 
better workman than one who hadn’t, and this reason 
the technical school endeavoured to supply. 

After the usual votes of thanks had been proposed 
and responded to, the audience adjourned to the -re- 
freshment rooms to find further evidence of the 
liberality of the Clothworkers’ Company. 


If our national supremacy was. 


eee 
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NOTES. 


Electric Light in Whitechapel.—The electric light 
is penetrating into the Hast End. The Laing, Wharton 
and Down Construction Syndicate having applied to 
the Whitechapel Board for the granting of a provisional 
order, this body referred the matter to a committee, 
who reported in favour of the board taking the electric 
lighting of the district into its own hands. The clerk 
made a statement, from which it appeared that by im- 
provements shortly to be made in a destructor they 
have erected, there would be waste heat sufficient to 
generate 100 horse-power of steam, which power it was 
proposed to apply to the working of dynamos sufficient 
to light a small area as an experiment. The White- 
chapel Board will apply to the Board of Trade for a 
provisional order. | 


Proposed Pacific Cable.— The Montreal Gazette, 
of November 5th, calls attention to an error into 
which the Globe has fallen with regard to the 
originator of the trans-Pacific cable scheme. The 
Globe attributes the conception of the idea to Mr. 
Sandford Fleming, whose proposed route connected 
Canada with the Fiji and Sandwich Islands and 
Australia. Prior to this, however, it is stated that Mr. 
Gisborne, the Superintendent of the Dominion Govern- 
ment Telegraphs, had suggested a cheaper and better 
route vid Japan and China. These views were 
published, accompanied by a chart explanatory of the 
various schemes, in the Dominion Illustrated, of 6th 
April, 1889. The main idea of Mr. Gisborne’s route is 
apparently the connection with such industrially-impor- 
tant countries as Japan and China, instead of with un- 
profitable localities such as the Pacific Islands, and his 
scheme possesses the additional advantage of shorter sec 
tions than contained in either of the other routes advo- 
cated. As observed by the Gazette, priority of idea is not 
a matter of so much moment, excepting for the sake of 
such kudos as may be adjudged to the originator of the 
scheme. The important question is which of the pro- 
posed routes is most likely to find the greater number 
of supporters and the most influential partisans. There 
seems to be no great difficulty, other than from a finan- 
cial point of view, attached to the carrying out of either 
of the suggested systems. 


Use of the Telegraph.—Telegraph statistics for 1888 
show that in the United Kingdom for every 100 in- 
habitants 140 telegrams were sent. France comes very 
close to this figure with 136 messages, but Germany is 
along way behind with only 35. Italy follows with 
20 telegrams, Austria-Hungary with 18, and Russia 
with only 2. “Is not the use of the telegraph,” asks the 
Lumiere Electrique, “a positive indication of the spread 
of civilisation, the progress of industries, and, to an 
. extent, an estimate of: intelligence ?” 


Woodhouse and Rawson, Limited.—On Tuesday a 
statutory meeting of the shareholders of this company 
was held at the offices in Bradford for the purpose of 
receiving an account of the reasons which led to the 
winding-up of the company, and passing a resolution 
of approval. Only three shareholders put in an appear- 
ance, namely, Mr. G. A. Steinthal, Colonel Harrison 
and Mr. J. Leach. Reporters were not admitted, and 
were informed that no statement of accounts would be 
supplied to them. A formal resolution of approval 
was, we understand, passed. 


Critical America.—We notice in the New York Hlec- 
trical Engineer, a leading article directed at our recent 
comments on the electro-deposition of copper. Were it 
not that such a thing seems impossible we should be apt 
to imagine that our contemporary had been inspired 
from this side, but we shall deal more fully with the 
criticisms of our American cousins in a future issue and 
endeavour to show that instead of being misleading, 
our deductions will be: found correct even in trans- 
Atlantic eyes. 


™~ 


Carbon Shields for Arc Lamps,—lIf we are not very 
much mistaken, the Siemens’s are lamps of, say, 10 or 
12 years ago, had a sheath on the lower carbon similar 
to that which Mr. Hazeltine employs on his upper elec- 
trode (see p. 643). Its object was, we believe, a different 
one ; but it would be interesting to know whether any 
saving of carbon was effected by its use. 


Electrically-fired Mitrailleuses.—To our readers who 
are connected with the War Office, the description of 
an electrically-fired Gatling gun will prove highly in- 
teresting, and it is more than probable that iu the future 
there will be a great field for the employment of small 
electro-motors for such purposes on ship-board. 


Electric Supply Companies in Court.—London Elec- 
tric Supply Corporation v. Crookshank.—The plaintiffs, 
on Wednesday, sought to recover £167 for six months’ 
supply of electric current to the Pall Mall Club. The 
plaintiffs’ case was that when at the end of 1887 they 
had arranged to supply the club at £1 per 10-candle 
lamp, it was further agreed that the supply should 
eventually be by meter. They now claimed for ‘six 
months’ supply at meter value. The defendant denied 
having made any such agreement, and paid a sum into 
court on the old scale of charges. 

His Lordship, in delivering judgment, said it was 
much to be wished that people would put their agree- 
ments into writing. The plaintiffs had no note or 
memorandum, and their evidence was of an exceed- 
ingly hazy character. They failed because of the care- 
less manner in which they did business. He did not 
find that there was any agreement to pay by meter 
scale, and his judgment would be for the defendants 
with costs. 

Dickens and Jones v. Metropolitan Electric Supply 
Company, Limited.—In this action, on the same day, 
Messrs. Dickens and Jones,of Regent Street, sought to 
recover damages for alleged breach of contract to supply 
electric light to their premises. The defendants denied 
that there was any written agreement, and pleaded alter- 
natively that if they had entered into any agreement at 
all, it: was an agreement at will only, and made subject to 
a proviso that the defendants were not to be liable to any 
damage by accidental interruptions. They pleaded that 
if the supply had been interrupted, it was accidentally, 
and by reason of the overhead wires being in an unsafe 
condition at a period when they could not enter upon 
the district in which the plaintiffs’ premises were 
situate, for the purpose of replacing them. For the 
same reason they contended that they were prohibited 
from supplying the plaintiffs any longer, and only con- 
tinued to do so by the sufferance of the Board of Trade. 
They stated, further, that when under the new regula- 
tions of the Board of Trade, consequent upon the new 
Electric Lighting Act, their supplying cable had become 
insufficient, they had written plaintiffs, offering to pro- 
vide and fix suitable plant at their cost, which offer had 
been refused. 

In reply, plaintiffs pleaded that, under Section 6 of 
the Act, defendants were permitted to continue supply 
until September 29th, 1890. 

Evidence was given that, prior to 1888 the plaintiffs 
had been supplied by the Grosvenor Gallery, and sub- 
sequently by Messrs. Pritchett & Co., and that when the 
business was purchased by the defendant company the 
supply of electric energy was continued under a some- 
what similar contract. It appeared, however, that 
though a draft agreement had been submitted to Messrs. 
Dickens and Jones by Messrs. Pritchett & Co., and that 
though the plaintiffs on taking over the business had 
sent defendants a printed form of agreement, neither 
had been signed, and Mr. Lumley Smith, for the de- 
fendant, submitted that there was no evidence of any 
express agreement, and that the electric energy had 
only been supplied and received at the respective wills 
of supplier and consumer, and could be terminated by 
either party without notice. 

With this view Mr. Justice Stephen agreed. He non- 
suited the plaintiffs, and granted a stay of execution for 
six days pending appeal. 
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Forging Telegrams.—Henry Ives, the clerk who was 
convicted at the last sessions of the Central Criminal 
Court of forging a telegram, to whose case we referred 
at the time, was on Wednesday last brought up for 
judgment. Mr. Purcell addressed the court on his 
behalf, and the Recorder sentenced him to nine months’ 
imprisonment with hard labour, to date from the date 
of his conviction. 


Overhead Conductor Regulations.—The memorials 
which have been sent to the Board of Trade by four 
important electrical firms are well-timed, but they 
might have been couched in more vigorous terms. It 
is almost time that the relations existing between the 
technical advisers to the Board and the electrical trades 
should be dealt with in a forcible manner. 


Fatal Electric Shocks.—The opponents of electrical 
execution may perhaps change their views as to the 
efficacy of the method if they ponder for a while on 
the fatal accident which we record to-day in our 
“Communications from Austria-Hungary.” There 
have been so many practically instantaneous deaths 
from electrical shocks accidentally contracted, that it 
seems too absurd to think that we shall have a repeti- 
tion of the Kemmler affair as reported, although we 
have never been amongst those who gave credence to 
the harrowing details of that death-scene. The ap- 
proaching end of the Japanese who now awaits the 
carrying out of a sentence similar to Kemmler’s will 
probably settle once and for all the conflicting opinions 
which exist on the subject. 


The National Telephone Electrical Society (Midland 
Branch),—The first meeting for the Session 1890-1 of 
this society met at Birmingham on Friday evening last 
(November 21st, 1890), when the President, Mr. Cole- 
man, M.I.E.E., delivered a highly interesting address 
on “Telephony at the Present Time.” There was a 
large attendance, members from outlying centres being 
present. 


The Royal Society.—Last night Messrs. G. J. Burch 
and V. H. Veley were down for reading a paper on 
“The Variations of Electromotive Force of Cells con- 
sisting of Certain Metals, Platinum, and Nitric Acid.” 


Electric Lighting by Gas Companies,—It is said from 
March, 1889, to March, 1890, the American gas com- 
panies increased their ownership in the electric lights 
to the extent of almost 50 per cent. 


Electric Light Accidents in America.—James Tucker, 
a foreman lineman of the Kast River Electric Light 
Company, while repairing wires in a New York street, 
fell upon the wires, and died shortly after. 

An employé of the electric light company at San 
Francisco has received a shock which is calculated at 
fully 1,000 volts. The man escaped with his life, but 
his hands are burned to the bone, 


Lecture to Nurses.—A_ lecture to nurses on medical 
applications of electricity (with demonstrations on 
living subjects) will be given on December 11th, by 
Mr. Newman Lawrence, at the Institute of Medical 
Electricity, 35, Fitzroy Square, W. 


Prospects of Electric Light in Paris,—M. Fontaine 
thinks that in 1891 or 1892 the electric lighting in Paris 
will require for its production motive force equal, in 
round numbers, to 32,000 horse-power. 


Canadian Telephones.—It is said that there are 
about 25,000 telephones in use in Canada, of which 
more than 20,000 belong to the Bell Telephone Com- 


pany. 


Overhead Wires.—The London County Council will 
shortly apply for leave to bring in a Bill for the regula- 
tion and control—and, if need be, removal—of over- 
head wires. 


The Woking Electric Supply Company.—The direc- 
tors are about to make a further issue of shares. There 
are to be 400 new shares of £5 each, issued for the 
purpose of providing a working capital. Several resi- 
dents in the district have expressed a wish to become 
shareholders in the company, and the directors, realising 
the importance of obtaining local support, have decided 
to offer these shares in the first place in this locality 
only. The total capital authorised is £20,000. 


Provisional Orders.—The London Gazette publishes 
notices of the corporate authorities of the following places 
who will shortly apply to the Board of Trade for pro- 
visional orders under the Electric Lighting Act :— 
Coventry, Southport, Ealing, Monmouth, Bolton, 
Kidderminster, Bromley, Croydon, Torquay, Chiswick, 
Stockport,, Leamington, Weston-super-Mare, Cardiff, 
Canterbury, and Exeter. Scarboro’ will apply for the 
renewal of an order already existing, and public com- 
panies will apply for power to supply the following 
places : Newcastle-upon-Tyne, Weybridge, Westminster, 
Norwich, Exeter and St. Luke’s, Chelsea and St. 
George’s, Hanover Square. 


The Electro-Harmonic Society—The amateur con- 
cert (ladies’ night) will take place on Monday evening, 
December 8th, and the programme may be seen in our 
supplement. Members will note with great pleasure 
that Mrs. Alexander Siemens has again kindly con- 
sented to sing, and a new amateur violinist in the 
person of Mr. Theodor Raaschon, will appear for the 
first time, to play one of Vieuxtemps’ most celebrated 
and exacting compositions. With the exception of the 
baritone, Mr. Gordon Heller, and the youthful humorist, 
Mr. F. Charlton Fry, a son of that well-known elocu- 
tionist Mr. Chas. Fry, the remaining solo artistes are 
more or less familiar. Instrumental music will be in 
the ascendancy, and no doubt a very enjoyable con- 
cert will result. We may add that Major-General 
Webber has for the second time kindly consented to 


preside. 


Theatre Lighting.—The theory of safety from fire in 
the electric lighting of theatres and other public places 
has received another check. On Saturday night, during 
the performance at the Comedia Theatre in Madrid, 
before’ a full house, an alarm of fire was raised, and 
almost immediately the theatre was in complete dark- 
ness. A panic of the worst kind appeared imminent ; 
but, fortunately, some candles were quickly lighted, 
and the presence of mind of some portion of the 
audience sufficed to allay alarm. It was soon found 
that the fire was confined to part of the wings of the 
stage, and was of little importance, and the audience 
vacated the theatre quietly, without accident. The 
origin of the fire appears to have been the accidental 
connection of two imperfectly covered wires, causing 


them to emit sparks, which ignited some light canvas . 


in the side scenes. 


Failure of Electric Light at Leeds.—The Leeds 
Mercury complains about the lighting of the Town 
Hall. It says: “Somehow the dynamo gets lame in 
its supply. Two or three of the lamps catch the cur- 
rent and give forth a small solar blaze, but the others 
are as dark as the moon on the obscure side.” 


The Paris-London Telephone.—At Paris, the appa- 
ratus in connection with the Paris-London telephone 
will be provisionally installed at the Bourse. The tele- 
phone will be available night and day, and also on 
Sundays. 


London County Council.—At the meeting of the 
London County Council on Tuesday last, Mr. Basset 
Hopkins drew attention to the fire at the Grosvenor 
Gallery, and asked whether the fire was caused, as he 
had heard, by the over-heating of an electric wire. If 
this gentleman, along with others, would cease to accept 
newspaper reports as reliable on technical subjects, there 
would be fewer lost sheep in this world. 
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Execution by Electrieity—The Supreme Court of 
the United States has approved the judgment of the 
Circuit Court in the case of Shibuya Judiro, a Japanese, 
confined in Sing Sing jail under sentence of death by 
electricity. 


City and South London Railway.—A number of 
trains, each consisting of an electric locomotive and 
three carriages have been running regularly for some 
days on this railway, in order to educate the staff in the 
working of the electrical plant, the hydraulic lifts, and 
other matters which are peculiar to the undertaking. It 
is expected that the final inspection of the Board of 
Trade will take place within a few days, and that the 
line will then be open to the public. On Monday, the 
24th inst., on the recommendation of the Prince of 
Wales, who recently inaugurated the completion of 
the undertaking, H.S.H. Prince Hermann of Saxe- 
Weimar privately visited the railway. He was accom- 
panied by Major Cardew, representing the Board of 
Trade, and was met at the City Station by Mr. OC. J. 
Mott, the chairman of the company; Mr. Greathead, 
the engineer ; Mr. Jenkin, the general manager; and 
Mr. Basil Mott, resident engineer, and proceeded at 
once to the special train which was awaiting him at 
the King William Street terminus. There he was met 
by Mr. Wm. Mather, M.P.,and Dr. Edward Hopkinson, 
and Mr. Grindle, the resident engineer of Messrs. 
Mather and Platt. The train rapidly made the journey 
to Stockwell, stopping at each of the immediate 
stations. At Stockwell, the boiler house, engine house, 
and carriage sheds were examined, and the electrical 
working was explained by Mr. Mather and Dr. E. Hop- 
kinson. On the return journey the Prince expressed a 
desire to travel on the electrical locomotive, so as to 
more closely inspect its working. The Prince expressed 
himself as very much pleased and gratified with all he 
had seen. 


Electric Tramways Abroad.—The recent failure of the 
_ accumulator system on the Sandhurst-Haglehawk Elec- 
tric Tramway, Australia, though it is no doubt a blow 
against the method of traction, does not appear ito be 
such a complete condemnation as might appear at first 
sight. Inthe Argus for September 30th, it is stated 
that the batteries were guaranteed to give a speed of 8 
miles an hour on a level road ; but that, unfortunately, 
‘there were several steep gradients in the line, reaching 
as much as | foot in 20 feet, the result being that an 
average of about 6 miles an hour only could be attained. 
If the circumstances as reported are correct, it is not 
surprising that failure was the result; it is only a 
wonder that the cars were kept running for the 94 days 
that they did. To attempt to work such heavy 
gradients with the power at command was the height 
of folly. For the colonies, generally, there appears a 
splendid opening for electric traction, as the streets are 
wide, and, as a rule, nearly straight, and, moreover, the 
traffic is not congested. For some streets, however, 
there seems to be a great objection to the overhead 
system, whilst the channel system cannot be used, 
owing to frequent flooding ; probably, however, in view 
of the advantages of the method of traction, overhead 
wires may, after all, be allowed. 


Electric Light in Barcelona.—In a note of this sub- 
ject on October 31st, we stated the Los Anales de la 
Hlectricidad looked unfavourably on a scheme of light- 
ing at 10,000 volts. This voltage was a mistake, as the 
machines supplied by Woodhouse and Rawson United, 
Limited, are Ferranti machines, and only work at 2,400 
volts. It is expected that the installation will be fitted 
up in about two months. 


Royal Naval Exhibition, 1891—Firms intending to 
exhibit objects connected with the Royal Navy or 
Maritime interests are reminded that all applications 
must be made by November 30th. 


Seeing by Electricity —Coining new words is seldom 
a successful pastime, and no matter how reasonable a 
suggestion may be, a host of objectors is sure to spring 
up who find fault, generally from “ pure cussedness,” 
if for no other reason. The use of the word “tele- 
phane ” is, of course, at once objected to, but the ob- 
jector in suggesting “telope” is certainly not right, as 
“ope” represents nothing connected with the subject. 
The nearest in that direction would be “teleopt,” from 
optikos, 7.e., pertaining to sight. ‘“Telephane” is cer- 
tainly euphonious, and its derivation from phainein, 
“to show,” or phanerous, “visible,” is etymologically 
correct. 


Electric Light in Birmingham,—Two public com- 
panies, the Birmingham Electric Supply Company 
and the Birmingham House-to-House Electricity Com- 
pany, have applied to the Board of Trade for provi- 
sional orders enabling them to. supply electricity for 
public and private purposes in that city. 


A Storehouse of Knowledge.—The November number 
of the Proceedings of the Physical Society contains a 
number of articles bearing on electricity, to wit :—“ On 
a Carbon Deposit in a Blake Telephone Transmitter ;” 
“The Villari Critical Points in Nickel and Iron;” 
“On the Shape of Movable Coils used in Electrical 
Measuring Instruments ;” “Considerations on Perma- 
nent Magnetism ;” “On the Results of Some Recent 
Magnetic Work ;” “ Galvanometers ;” “On Huygens’s 
Gearing in Illustration of the Induction of Electric 
Currents ;” “ On the Diurnal Variation of the Magnet 
at Kew ;” “ The Effect of Change of Temperature on 
the Villari Critical Point of Iron; ” “Notes on 
Secondary Batteries.” 


Tenders Wanted.—Tenders are required for electric 
lighting plant and machinery for Pretoria, in the 
South African Republic. Particulars will be seen in 
our advertisement columns. 


Count Mattei Again.—Under the heading of “ People 
we Know,” a weekly journal, which is claimed to have 
a certain status, holds forth as follows ;— Count Mattei, 
the famous Italian cancer curer, is now over two-and- 
eighty, but looks three decades younger, and, though 
he has lived for many years alone on the hills near 
Bologna, his manners are those of a polished man of 
the world. He says he owes his rugged health to the 
use of his famous electric globules, which he takes 
daily in his coffee, and which give the taker an imper- 
ceptible electric shock—the principle and secret that 
distinguish his medicines from homeopathy. He tells 
many stories of miraculous cures he has effected by the 
aid of his “blue electricity,” and says that he owes its 
discovery to a mangy dog, which every day ate at the 
same plant in the woods. Before that time he had 
cured people of nervous disorders by putting them into 
a completely violet room, which, he declares, is most 
soothing to the nerves. By trying a decoction of the 
plant used by the dog, he was able to cure skin diseases. 
His great secret lies in the fixing of electricity in these 
decoctions ; this secret nobody knows, not even his 
adopted son, and when the medicines are thus far pre- 
pared by other hands, he puts the supreme and finishing 
touch himself.” In the words of a financial con- 
temporary, we may say, “Lord, how long?” How 
long will such statements be scattered broadcast to 
delude the ignorant, and how long will papers continue 
to advertise these absurdities ? 

After referring to the visit of Mr. Stead to Count 
Mattei, for the purpose of writing an article in the 
next issue of the Review of Reviews, regarding the 
latter’s “secret electricity,” the Star states that “the 
electricity is taken internally.” 
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New Cable Across the North Sea.—A new cable was 
completed last week for the Great Northern Telegraph 
Company, between Newbiggin (near Newcastle) and 
Marstrand (Sweden). The cable was manufactured 
by the Telegraph Construction and Maintenance Com- 
pany, and laid by that company’s vessel, the Sezne. 
The work seems to have been carried out with very 
creditable despatch. The total length of cable spe- 
cified amounted, we believe, to about 550 nautical 
miles, and comprised the following types :—Shore 
end : Inner sheathing, 12 galvanised iron wires, each 
0-170 inches diameter ; outer sheathing, 14 galvanised 
iron wires, each 0°300 inches diameter. Total weight 
about 15 tons per N.M. Heavy intermediate: 12 gal- 
vanised iron wires, each 0°300 inches diameter. Total 
weight about 10°5 tons per N.M. Intermediate : 12 
galvanised iron wires, each 0:200 inches diameter. 
Total weight about 5 tons per N.M. Deep sea, No.1: 
12 galvanised iron wires, each 0:170 inches diameter. 
Total weight about 3°75 tons per N.M. Deep sea, No. 2: 
17 galvanised homo wires, each 0°099 inches diameter. 


Total weight about 2°5 tons per N.M. Thecore iscom- | 


posed of seven strands of copper, weighing 180 lbs. per 
N.M., and 180 lbs. of gutta-percha. The foregoing 
figures are necessarily only approximate, and we are 
unable to state the quantity of each particular type 
manufactured or laid. 


“A Coming Man.’—The London Figaro gives a 
short biographical sketch of Mr. Greathead, the engi- 
neer of the South London Railway, under its series of 
‘Coming Men.” Considering that Mr. Greathead is a 
man who “ has come,” it appears that the Figaro might 
have reserved its space for somebody less well-known. 


Telephonic Appointment, — The newly - licensed 
Mutual Telephone Company has just concluded an 
arrangement with Mr. A. R. Bennett, whereby he 
becomes their general manager and chief engineer for 
three years. Mr. Bennett has retained power to prac- 
tise as a consulting electrical engineer, and will have 
his headquarters in London. It will be remembered 
that Mr. Bennett resigned his post of divisional general 
manager in Scotland to the National Telephone Com- 
pany last July in consequence of disagreements with 
the directors who insisted upon reverting to methods of 
construction which he had abandoned years before as 
obsolete. 


Applied Classies,— The Daily Telegraph asks, Do 
electrical engineers, as a rule, know their Latin 
grammar? If not, the Postmaster-General’s so-called 
epigram at the Criterion Restaurant on Thursday 
evening must have been “caviare to the general.” If, 
however, there did lurk within their scientific brains 
any memory of an early and effete classical education, 
they must have found it somewhat difficult to reconcile 
Mr. Raikes’s paraphrase with the original. The point 
of the Latin lines is that the three-fold goddess has 
three distinct offices with three different weapons in 
three divergent regions. As Proserpine she scares the 
shades below with her sceptre, as Luna she lights the 
upper air with her beams, as Diana she drives the wild 
beasts with her arrow. If the application must be 
transferred to the various uses of the electric light, it 
might run somewhat as follows: “The Underground 
she lights upon its way (or rather she ought to, if only 
the Metropolitan Railway Company were sufficiently 
civilised), or helps the high-throned ‘ gods’ to see the 
play, or drives the ‘Bears’ on ’Change to find their 


prey.” 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


_House-to-House Electric Light Supply Company, 
Limited.—At an extraordinary general meeting of the 
members of this company, held at the Central Electric 


Lighting Station (Kensington), Richmond Road, 8.W., 
on the 9th, it was resolved that £60,000 in 12,000 shares 
of £5 each, being part of the original capital, be issued 
as 7 per cent. cumulative; preference shares, with a 
right of priority on any distribution of assets, and with 
the option of exchange of each preference for an ordi- 
nary share upon giving one month’s notice. The reso- 
lution was confirmed on the 24th ult. and was registered 
17th inst. 1 


Monte Video Telephone Company, Limited.—The 
annual return of this company, made up to the 14th 
inst., was filed on the 17th inst. The nominal capital 
is £220,000 divided into 29,000 preference and 15,000 
ordinary shares of £5 each. The shares taken up are 
28,000 preference and 15,000 ordinary, 3,000 of each 
being considered as fully paid up. Upon 25,000 pre- 
ference and 12,000 ordinary shares the full amount has 
been called, the calls paid amounting to £185,000. 


Northern Counties Electric Light and Power Com- 
pany, Limited.—The statutory return of this company, 
made up to the 9th inst., was filed on the 17th inst. 
Th enominal capital is £1,000 in £1 shares, 100 of 
which are founders’ shares; 7 founders’ shares are 
taken up, upon which no call has been made. Office, 
13, Victoria Street, S.W. 


Paddington and Bayswater Electric Light and Power 
Supply, Limited.—The statutory return of this com- 


pany, made up to the 9th inst., was filed on the 17th | 


inst. The nominal capital is £1,000 in £1 shares, 100 
of which are founders’ shares ; 7 founders’ shares are 
taken up, but no call has been made thereon. Re- 
gistered office, 13, Victoria Street, S.W. 


Electric and General Investment Company, Limited. 
—The statutory return of this company, made up to the 
30th September, was filed 10th ult. The nominal 
capital is £200,000, divided into 39,900 ordinary and 
100 founders’ shares of £5 each. The shares taken up 
are 10,000 founders’ and 20,000 ordinary, and upon the 
former the full amount has been called, and upon the 
latter £1 per share has been called. The calls paid 
amount to £20,400, and unpaid to £100. Registered 
office, 1 and 2, Great Winchester Street. 


Yorkshire House-to-House Electricity Company. 
Limited.—An agreement of 24th June, 1889, filed 
20th inst.), with the House-to-House Electric Light 


Supply Company, Limited, provides for the allotment © 


to that company of 100 fully-paid founders’ shares in 
this company, in consideration of the payment of the 
preliminary expenses. The first director nominated by 
the House-to-House Company is Mr. Robert Hammond, 
who is to be paid £100 per annum of the £500 per 
annum set aside for minimum directors’ fees. 


Western House-to- House Electricity Company, 
Limited,—An agreement of 24th June, 1889 (filed 20th 
inst.), with the House-to-House Electric Light Supply 
Company, Limited, provides for the allotment of 100 
founders’ shares to that company, in consideration of 
the payment of preliminary expenses. Mr. Robert 
Hammond is appointed a director, and is to receive 


£100 per annum of the £500 per annum set aside for 


minimum directors’ fees. 


South of England House-to-House Electricity Com- 
pany, Limited.—An agreement of 24th June, 1889, and 
filed 20th inst., with the House-to-House Electric Light 
Supply Company, Limited, provides for the allotment 
of 100 founders’ shares to that company, in considera- 
tion of the payment of the preliminary expenses of 
this company, and also appoints Mr. Robert Hammond 
a director, at a remuneration of £100 per annum out of 
the £500 per annum set aside for minimum directors’ 
fees. 


Scottish House -to- House Electricity Company, 
Limited.—An agreement of 24th June, filed 20th inst., 
with the House-to-House Electric Light Supply Com- 
pany, Limited, is similar in terms to the agreements of 
the three preceding companies. 
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Northern House - to - House prceivictty Company, 
Limited.—An agreement of 24th June, 1889, filed 20th 
inst., is similar in terms to the four preceding com- 
panies’ agreements. 

Midland House-to-House Electricity Company, 
Limited.—An agreement of 24th June, 1889, filed 20th 
inst., with the House-to-House Electric Light Supply 
Company, Limited, is similar in terms to that entered 
into by the five preceding companies. 


Manchester House-to-House Electricity Company, 
Limited.—An agreement of 24th June, 1889 (filed 20th 
inst.), with the House-to-House Electric Light Supply 
Company, Limited, is similar in terms to the fore- 
going. 

Liverpool House -to-House Electricity Company, 
Limited.—An agreement of 24th June, 1889, with the 
House-to-House Electric Supply Company, Limited, 
is similar in terms to the foregoing. 


Lancashire and Cheshire House-to-House Electricity 
Company, Limited.—An agreement of 24th June, 1889 
(filed 20th inst.), with the House-to-Fouse Electric 
Light Supply Company, Limited, is similar in terms to 
the foregoing. 


Irish House-to-House Electricity Company, Limited, 
—An agreement of 24th June, 1889 (filed 20th inst.), 
with the House-to-House Electric Light Supply Com- 
pany, Limited, is similar in terms to the foregoing. 

Birmingham House-to-House Electricity Company, 
Limited.—An agreement of 24th June, 1889 (filed 20th 
inst.), is similar in terms with the agreement entered 
into by the preceding companies. 


CITY NOTES, REPORTS, MEETINGS, &c. 


The Electric Construction Corporation, Limited. 


TuE directors’ report to be submitted to the shareholders at the 
ordinary general meeting to be held at Worcester House, Wal- 
brook, London, E.C., on Monday, the 8th day of December, 1890, 
at 12 o’clock noon, shows a profit of £52,639 3s. 2d. It further 
states that this may be considered as eminently satisfactory, 
having regard to the facts that (1) the corporation did not enter 
into full possession of all the properties acquired until October 
31st, 1889; and (2) the corporation has not during the past year 
had the benefit of the increased power and economy of production 
to be derived from the new Bushbury Works, to which special re- 
ference is hereafter made. 

From the profit of £52,639 3s. 2d., the board’ have written off 
the whole of the preliminary expenses of the formation of the 
corporation, amounting to £4,348 7s. 6d., and they have also 
carried to capital account a considerable sum resulting from 
licenses and re-sales of patents. No patents have been sold or 
licenses granted which can, in the opinion of the directors, pre- 
judice the profit-earning power of the corporation, and possibly a 
certain portion of the amount so applied to capital might have 
been regarded as divisible profits ; but, having regard to the large 
amount of the capital of the corporation at present represented by 
patent rights, the directors are satisfied that the shareholders will 
support the more prudent policy which has been adopted. 

From the profit balance of £48,290 15s. 8d. the directors re- 
commend :—1. That the sum of £15,000 be placed to reserve 
account against depreciation. 2. That a dividend of 6 per cent. 
be declared and paid upon the capital which has been from time 
to time called up, and paid in respect of the ordinary shares of the 
corporation, from the date of allotment on the 7th day of June, 
1889, to the 30th day of September, 1890, inclusive, carrying 
forward the balance to the current year’s account. 

At an early date after acquisition of the Elwell-Parker business, 
the directors satisfied themselves that the existing Wolverhampton 
(Commercial Road) Works were inadequate to cope with the large 
and increasing orders for electrical goods, and particularly for 
those of the heavier class now in demand for central stations. A 
very advantageous site was secured at Bushbury, near Wolver- 
hampton, immediately adjoining and in direct communication with 
the London and North Western Railway Company. Works have 
been there erected which, it is believed, will enable the corpora- 
tion to supply electrical work of any class; but, having regard to 
the manner in which the business of the corporation has de- 
veloped, provision has been made for still further extensions, 
should the necessity arise. The cost of the construction of these 
works with the necessary land, sidings and machinery, has, of 
necessity, been great; but the directors are satisfied that the 
capital of the corporation has been well expended. 

In the prospectus of the corporation, it was stated that “as the 
business and profits of the corporation increase the directors will 


from time to time propose the issue of additional capital, but care 
will be taken that the holders of the original capital shall be 
entitled to a preference or priority of allotment in subsequent 
issues.” To secure the full advantage and profits of increasing 
business, it is desirable that a considerable addition should be 
made to the resources of the corporation. In the opinion of the 
directors a debenture issue would be more economical and advan- 
tageous to the present shareholders than an increase of capital 
either by ordinary or preference shares. Subject to any expres- 
sion of opinion on the part of the shareholders at the general 
meeting, the directors therefore propose to wake a sufficient 
debenture issue. Care will be taken that shareholders desiring to 
subscribe to these debentures shall have the opportunity of 
doing so. 

In accordance with the articles of association, four of the 
directors, viz., Sir Daniel Cooper, with Messrs. Balfour, Courtenay 
and Dibley, retire from the board, all of whom are eligible, and 
offer themselves for re-election. The directors regret that the 
pressure of his professional engagements has compelled Sir 
Douglas Fox to resign his seat atthe board. Sir Henry C. Mance, 
C.I.E., has consented to give the corporation the benefit of his 
great experience and scientific knowledge, as chairman of the 
board. 

Messrs. Broads, Paterson & Co., the present auditors of the 
corporation, retire and offer themselves for re-election. 


Swan United Electric Light Company, Limited, 


An ordinary general meeting of the above company was held on 
Tuesday last at the Cannon Street Hotel, when the eighth annual 
report, which appeared in our last issue, was presented, and a 
balance of 10 per cent. for the year was declared. 

The Chairman (Mr. J. 8. Forbes), in the course of his remarks, 
said: The share capital of the company amounted to £375,000. 
Of this, £3,531 had been paid by people who had omitted to pay 
up their calls, and was consequently forfeited to the company. 
The cost of patent rights, &c., represented by shares in the Edison 
and Swan United Electric Light Company, was £208,478; shares 
in La Compagnie Générale des Lampes Incandescentes amounted 
to £30,489, and over and above those two solid assets there were 
patents held by the company for Germany, and other sources of 
income which were open to them as possessors of patent rights 
in England and abroad—outside of Europe. The absorption of the 
British business of the company by the Edison and Swan Com- 
pany had been avery happy investment for them, as the bulk of 
the dividend which it was proposed to divide that day had come 
to them in respect of shares held in the Edison and Swan Company. 
Referring to the French Company, they had been in litigation 
with a powerful body of people in France—and France meant 
Russia, Austria, and other countries as well—for the Edison and 
Swan Company were doing in France what they had been doing 
in London, litigating the patents. They had thought it wise to 
avoid litigation among themselves and come to terms. A com- 
pany was formed, a certain amount of money was subscribed by 
the two companies, and each was credited with a further sum in 
the nature of a goodwill. Out of Europe they had all the world— 
with some exceptions—which they could supply with lamps if 
they could find the customers. Referring to profit and loss, among 
other items was £26,733 due from sundry debtors, a large sum of 
money, but about £23,000 of it was dividend payable by the 
Edison Company to themselves. The older shareholders would 
remember that for some years no dividend had been paid, and, 
what was worse, the balance at the end of the year had been 
against the undertaking: they had determined as a matter of 
prudence to write down out of the profits of the following years 
all losses realised in the earlier years of the company. Their 
first balance to the good had been in 1887, in the following year 
they had had a further credit balance, but the proprietors had 
concurred with the directors in recommending that both 
amounts should be held in hand, and it was in 1889 that 
for the first time in the history of the company a dividend was 
distributed. The sums thus saved figured now in the balance 
sheet. The total outlay upon patent rights amounted now to 
£330,837 2s. 5d. They had been writing down their stock and 
plant very liberally for a number of years. They had an invest- 
ment in the Prussian Consols, which the German Government had 
required them to deposit as a sort of caution money, and 
£29,004 19s. 6d. invested in the 2} per cents. Cash on deposit 
and in hand amounted to £10,669 16s. Referring again to the 
item of stock, they had thought it prudent to write down stock 
approximately to the manufacturing price, becausesomething might 
arise which would prevent the sale of a large stock of lamps at a 
much higher one, and lamps were put down at 10d. each which if 
sold for even so low a price as 1s. 6d. would leave a very large 
profit. Office expenses, &c., amounted to £3,513, and wages and 
expenses at factory to £5,000. On the other side of the account 
they would see among other figures the dividend on the shares in 
the Edison and Swan, £30,665 13s. 8d., which was quite 8 per cent. 
on the money invested with them. Those who had taken sufficient 
interest in the company, attended its meetings, and read its 
reports, knew that its future was likely to be fairly prosperous. 
They had protection for a certain number of years, but their 
policy was not founded upon protection. They hoped at the end 
of the protected period to have such a capacity, and such a 
clientéle that nobody should be able to work against them ; but so 
long as protection lasted the dividend from the Edison and Swan 
Company might be looked for as a considerable one. The French 
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company had only just started, but already they had a very fine 
factory, though they had not succeeded so wellas the English 
company in producing an efficient and economical lamp. It took 
a long time to get into the best groove, but they had all the ad- 
vantage of the experience gained by the English company. 
Another difficulty of the French company was that they were still 
in litigation, and that a number of people took advantage of the 
fact to infringe their patents. Until the litigation was settled, 
too, they did not know the value of their business there. In Ger- 
many they were engaged in litigation with the Edison Company, 
and until the decision of the Supreme Court at Leipzic, to which 
they had appealed, was given, they would not know whether they 
had a right to make and sell their lamps in that country or not. 
The Chairman concluded by moving the adoption of the report, 
which was carried. 

A few remarks by Mr. F. J. Mills were replied to by the Chair- 
man, and the two retiring directors (Mr. F. R. Leyland and Mr. 
W. C. Quilter) were re-elected. The usual vote of thanks con- 
cluded the meeting. 


The Montevidean and Brazilian Telegraph Company, 


Limited. 
Aw extraordinary general meeting of this company was held at 
Langthorn House, on Tuesday, to receive special resolutions as to 
the winding up of the companies, and to consider an agreement 
made with the Western and Brazilian Telegraph Company for 
taking over the whole undertaking. The solicitor, having read 
the agreement, 

The Chairman, in explaining the state of affairs, dwelt with 
satisfaction on the good bargain which he considered had been 
made. If anyone was inclined to cavil at the results of the work- 
ing of the company, he would remind them that the present 
directors were not responsible, as when they came into office 15 
or 16 years ago the affairs were in a very bad way. The first duty 
was to rescue the company from bankruptcy, and the secretary 
aud himself had to assist the company by advancing a con- 
siderable sum of money to tide over difficulties. They had never 
been able to develop the resources of the company, because agree- 
ments with the Platino Company and the Western Brazilian 
Company bound them hand and foot. The speaker then referred 
to the agreement of 1885, which was drawn out, but was not 
finally accepted for some reason or other by the Western Com- 
pany. Had this taken place at that time the property would have 
been secured on much better terms. On account of their own 
shares being now more valuable, a highly favourable arrangement 
had been made. . 

After further remarks the following resolutions were adopted :— 

1. That the company be wound up voluntarily under the pro- 
visions of the Companies’ Acts. 

2. That George Fraser, F.C.A., be and he is hereby appointed 
the liquidator to conduct such winding-up. 

3. That the agreement submitted to this meeting, dated 3rd 
November, 1890, and expressed to be made between this company 
of the one part, and the Western and Brazilian Telegraph Com- 
pany, Limited, of the other part (being an agreement for the 
sale and transfer to the Western Company of the whole of this 
company’s undertaking) be and the same is hereby approved. 
And that the liquidator be, and he is hereby authorised, in pur- 
suance of Section 161 of the Companies’ Act, 1862, and of all 
other powers enabling him in that behalf to carry said agreement 
into effect with such modifications (if any) as he may think ex- 
pedient. 

4. That the liquidator be and he is hereby authorised to receive, 
and when received to distribute amongst the holders of preferred 
shares in this company, the rent accruing to this company from 
the Western and Brazilian Telegraph Company, Limited, for the 
year ending 31st December, 1890. 

A meeting to confirm the foregoing resolutions will be held in a 
fortnight’s time. 


Blackpool Electric Tramway Company, Limited. 
ANNUAL MEETING OF SHAREHOLDERS. 


THE sixth ordinary general meeting of the members of the Black- 
pool Electric Tramway Company, Limited, was held at the Vic- 
toria Schools, Tyldesley Road, Blackpool, last Saturday afternoon. 
Mr. Alderman Richard Horsfall, J.P., C.E., F.S.I. (Halifax), 
chairman of directors, presided, and the following directors were 
present :—T'he Mayor of Blackpool (Mr. Alderman J. Bicker- 
staffe) ; Mr. T. H. Morris, J.P. (the Lodge, near Halifax), Vice- 
Chairman; Mr. J. Broadbent (Manager), Blackpool; Mr. G.-H. 
Smith, Park House, Halifax; Mr. John Oddie, Halifax; Mr. 
Theodore Ormerod, Elm Royd, Brighouse, directors. 

After the report had been read (an abstract of which appeared in 
the Review last week), E 

The Chairman said it was his pleasure to meet them again as 
chairman of the Blackpool Electric Tramway Company, and to 
congratulate them, he thought, upon their balance-sheet. He did 
not know that he could say anything to them that day, excepting 
perhaps that they were working satisfactorily, all the machinery 
was in good working order, their furnaces were good, and that the 
directors felt that they came before the shareholders with a 
thoroughly sound and honest balance-sheet. (Hear, hear.) He 
had great pleasure in proposing the adoption of the report and 
balance-sheet as presented. es Cera te 


Mr. Morris (Vice-Chairman), in seconding the resolution, con- 
curred in the remarks of the chairman. All their plant and pro- 
perty was in first-class order, while the prospects of the company, 
so far as they were able to judge, were never more satisfactory . 
than at the present time. The dividend had been honestly and 
satisfactorily earned, and the amount put away for depreciation 
was felt to be needed for contingencies that might arise in the 
future. 

The resolution was carried unanimously. 


ELEecTion or Drigectors.—SoMETHING LESS THAN A COompPnLi- 
MENT.—AN OUTSPOKEN SHAREHOLDER. 


Mr. Barcroft moved that the retiring directors, Messrs. Ormerod, 
Shaw and Smith be re-elected. 

Mr. Hoyle: Does Mr. Holroyd Smith (patentee) ever attend ? 

Mr. G. H. Smith: I am his brother; he is not on the direc- 
torate. 

Mr. Hoyle: Oh, that alters the case. I was going to ask him 
a question or two, for a more one-sided bargain, from first to last, 
I never came across than the one made by this company with the 
Blackpool Corporation. It is so bad in fact, that I consider it a 
positive disgrace, and I am ashamed to tell anybody about it. 
(Laughter.) It was the most one-sided business he had known 
‘since he were created.’”’ (Loud laughter.) Was there any need 
to re-elect the three retiring directors? He had been at meetings 
where he had heard of the directors of that company say that five 
directors were ample. He believed they could be too many. 

Acting on a suggestion here, the attendances of the directors 
were read. 

The Chairman said the meetings varied according to the season. 
He came down frequently, and if he thought it necessary to hold 
a meeting, one was called. There were no fixed dates for meetings. 
In answer to a question, the Chairman said they had two resident 
directors. Formerly they had three, but{Dr. Kingsbury had sold 
out his shares. 

Mr. Hoyle said he might say that he had so much confidence 
in the manager, that ‘he believed if the directors never came but 
once a year that they would not be any worse off. (Laughter.) 
It was more a matter of form having them as directors than any- 
thing else, in his opinion. (Renewed laughter.) Only they were 
a large number ; whether they were all electricians or not he could 
not tell. No doubt all the shareholders would have been charged 
with something of the sort had there been no dividend for them. 
(Laughter.) He, however, had no objection to seconding the re- 
election of the three retiring directors. (Hear, hear.) Was it 
necessary to take the three together ? 

The Chairman: You require to give seven days’ notice before 
proposing a new director, according to the rules. 

Mr. Hoyle: Are there articles of association ? 

The Chairman: Yes. 

Mr. Hoyle: I would be glad to have one and pay for it. 

It was agreed to supply them to all shareholders at 1s. each 
copy. 

Mr. Hoyle: I understand that at the end of seven years this 
concern can be taken from us by the corporation ? 

The Chairman: The corporation can give us notice during the 
last term of the first seven years. On the other hand, if they do 
not take that course, we shall have to give them notice that we 
wish to continue in possession. Then the same routine is gone 
through at the end of 14 years, and then if we keep it for 21 years, 
we shall reach the expiration of the agreement. This fact accounts 
for the large sum put to depreciation—we are compelled to pro- 
vide for the worst contingency. 

Mr. Hoyle: If it is a good thing they can take it? 

The Chairman: Yes. 

Mr. Hoyle: Then you; may rely upon it they will take it. 
Blackpool people know a good thing when they see it, you may 
depend on that, and anything they can lay their hands on they 
will not let go past them. I have not much confidence in Black- 
pool people, I can tell you. Iknow them. (Laughter.) 

The Chairman: If they take it they will have to pay for it. 

Mr. Commissioner Buckley: Those who have got shares ata 
premium are likely to lose money by such an arrangement. 

The Chairman: Well, I suppose they bought the shares for the 
dividends, and 7} per cent. capitalised will make up the difference. 
Any shareholder who wishes. to see the agreement between this 
company and the Corporation can do so only with the consent of 
the dircctors. This precautionary measure was necessary in the 
interests of the company. 

The resolution was carried. 

ELEcTION oF AUDITORS. 

Messrs. J. D. Taylor & Co., of Halifax, were reappointed 
auditors to the company, on the motion of Mr. Hoyle, seconded 
by Mr. Barcroft. 

After further remarks and a vote of thanks to the directors, the 
meeting terminated. 


TSAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending November 2Ist, after deducting the fifth of the gross receipts payable 
to the London Platino-Brazilian Telegraph Company, Limited, were £4,421. 

The Brasilian Submarine Telegraph Company, Limited. The traffic receipts for 

. the week ending November 21st were £5,637. 
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Present Stockor Closing Closing Business done 
freon oe. Share. 5) eaeeeembos S0.)ii-|..(Nevembor a1), | Novecstorg? wea 
Highest. Lowest. 
250,0001| African Direct Telegraph, Ltd., 4 p. c. Deb. ». BeBe and to Bearer 100 97 —100 98 —10L 99% at 
-1,381,3801] Anglo-American Telegraph, Limited Stock 48 — 49 483— 49} 49} 48} 
2'809,3101|. Do. do. 6p.c. Preferred . 4 file aac 85 — 861 85% 844 
2,809,3101 Do. do. Deferred ... Stock 123— 134 133;— 134 138 13 
130,000 | Brazilian Submarine Telegraph, Limited .. 10 103113 Lig — 11¢ 113 ll 
84,5001 Do. do. 5 p. c. Bonds.. 100 101 —103 101 —103 
75,0001 Do. do. 5 p. ¢. 2nd Series, repayable J une, 1996 100 104 —108 104. —108 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416.. 3 Fe: ines lg 
63,416 Do. do. Preference, Nos. 1 to 63 416 2 13— 2 1j— 14 
$7,216,000 | Commercial Cable, Capital Stock .. $100 102 —104 102 —104 103} 102 
224,850 | Consolidated Telephone Construction and Maintenance, Ltd. . 14/- Teens ta— ts 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20,000 | . Stock b¢— 5} be 5} 
16,900 | Cuba Telegraph, Limited F 10 11g— 12 114— 12 11% 113 
6,000 Do. do. 10p.c.Preference  ... 10 17s eA Le: 17} 17} 
12,931 | Direct Spanish Telegraph, Limited ‘ (£4 only paid) 5 8i— 44 33— 4} 
6,090 Do. do. 10 p.c. Preference... sh ‘A 5 aes ; exes 
60,710 | Direct United States Cable, Limited, 1877 20 9g— 106 10 — 104 10} 102; 
400,900 | Eastern Telegraph, Limited, Nos. 1 to 400,000 10 13§— 13% 13$— 143 14 138 
70,000 Do. 6 p. c. Preference lu 143— 153 144— 15 1415 14 
200,0001 Do. 5 p. c. Dehs. (1879 issue), repay. Aug., 1899 100 106 —109 106. —109 105; wee 
1,200,000 Do. 4p. c. Mortgage Debenture Stock ... Stock BOS cate 103 —106 1052 1044 
250,000 | Eastern Extension, Australasia and China Telegraph, Limited 10 133— 14 13§— 14 14 138 
320,0001] Do. 6p.c¢. peberhares, Rey: February, 1891... . 100 100 —102 100 —102 
Do. 5 p. c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. reg. "S705 ne 1 
91,8001 asa 1 to 1,049 3,976 to 4,326 aR Sey lider mare lire ee vse 
325,2001 Do. do. Bearer Nos. 1,050—3,975 and 4,327—6,400 %; 100 102 —105 102 —105 1042 1032 
Fastern and South African Tel., Ld., 5 p. c. Mort. Deb., 1900 La” ae 
os { redeem. ann. drawings, Registered Nos. 1 to 2,343 } Ae et ae on meee 
198,2001 Do. do. do. to bearer, Nos. 2,344 to 5,500 100 101 —104 101 —104 
45,000 | Electric Construction, Limited, Nos. 101 to 45,100 a a 10 See OF itt OE 8i 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000... 5 wee: Af — 5 bk 
70,000 | Elmore’s Patent Copper Depositing, Ltd., Nos. 1 to 70,000... 2 33—.. 4¢ 33— 4 45 31s 
67,385 Elmore’s Wire Manufacturing, Limited, Nos. 1 to 67,385 9 ee ie ey? 21 
issued at 1 pm. all paid ... a 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,000 ein only paid) 5 23— 35 a— 33 
180,227 | Globe Telegraph and Trust, Limited 10 De Bas 8f— 93 8% 8.2, 
180,042 Do. do. 6p.c. Preference 10 14g— 149 143— 15 14% 14} 
150,000 | Great Northern Tel. Company of Copenhagen... 10 153— 16} 153— 16} 16} 152 
15,9001 Do. do. 5 p. c. Debs. (issue of 1881) 100 101 —104 101 —104 
230,0001 Do. do. do. (issue of 1883) 100 104 —107 104 —107 106 1042 
9,384i | Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 10 11g— 123 113;— 123 12 113 
5,3341 Do. 7 p.c. Cumulative Preference, Nos. 2,667 to 8,000 10 l1lg— 123 11g— 123 
41,800 | India-Rubber, Gutta-Percha and Telegraph Works, Limited . 10 L83—~ 19 18 — 19 183 oe 
200,0001 Do. do. 43 p. c. Deb., 1896.. on ee 100 100 —102 100 —102 
17,000 | Indo-European Telegraph, Limited... 25 35 — 37 35 — 37 362 36} 
11,334 | International Okonite, Ltd, Ordinary Nos. 22,667 to 34,000 (87 pd. ) 10 ofa eh 
11,334 Do. do. Preference Nos. 5,667 to 17,000... 10 Gi 4 Ci—-akis 
38,348 | London Platino-Brazilian Telegraph, Limited 10 Ge it US 
109,0007 Do. do. do. 6p.¢. Debentures 100 105 —108 105 —108 
43,900 |*Metropolitan Electric Supply, Limited, Nos. 6,101 to 50,000 £8 pa. 10 6¢— 6} Gh = 74 63 61 
438,984 | National Telephone, Limited, Nos. 1 to 438,984 ... 5 sae of a5 432 4b 
15,000 Do. 6 p. c. Cum. Ist Preference .. 10 12;— 124 124— 123 12/', uns 
15,000 Do. 6 p. c. Cum. 2nd Preference ‘(£8 only paid) 10 93— 103 a— 105 10 = 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) 1 — tae 
9,000 | Reuter’s, Limited _... ane e 8 83— 8} 83— 9 812 8} 
South of England Tele hone, Ltd., “Or nary, Nos. 1 to 2,000, Teds} <y Nand de 
pet be : . 2, 501 to 3, as 93,251 to 300,000 : Ld = 2 ¥ 
20,000 Do. 6p.c. Cum. Pref., Nos. 1 to 20,000 (£34 only paid) 5 23— 3 2;— 3 
3,381 | Submarine Cables Trust * Cert. 1138 —117 113 —117 
78,949 | Swan United Electric Light, Limited (£34 only paid) 5 5 — 6h 4i1— § xd 415 42 
37,350 | Telegraph Construction and Maintenance, Limite 12 43 — 45 43 — 45 443 432 
150,0001 Do. do. do. 5 p. c. Bonds, red. 1894 100 100 —102 100 —102 1002 - 
58,000 | United River Plate Telephone, Limited ... se 5 3— 4 3B— 4 
146,1281 Do. do. 5 p.c. Debenture Stock... Stock 90 — 95 90 — 94 
38,2001 Do. do. 7 p.c. Debs., Nos. 1 to 1 5000 100 ms ee 
15,809 | West African Telegraph, Limited, Nos. 7, 501 to 23,109 .. 10 8i1— 94 ice ‘9h 
290,9001 Do. do. do. 5p.c. Debentures 100 98 —101 98 —101 
30,000 | West Coast of America Telegraph, Limited 10 4— 5 4— 5 
150,0007 Do. do. do. 8 p. c. Debs, repay. 1902 100 102 —107 102 —107 
64,174 | Western and Brazilian Telegraph, Limited “ 15 10i— 11 10:— 11 xd) 112 103, 
27,8738 Do. do. do. 5p.c. Cum. Preferred .. 7 63— 6% 6}— 6}xd 6% 6 
27,873 Do. do. do. 5p.c. Deferred .. 7 41 5 4i.— 5 | 48 ae 
200,0007 Do. do. do. 6 p. ¢. Debentures «Ar 1910.. 100 108 —106 103 —106 
250,0001 Do. 6p. c. Mort. Debs., series “ B”’ of 780, red. Feb., 1910 100 103 —106 103 —106 
88,321 | West India and Panama Telegraph, Limited ... 10 3 — 3} 2i— 33 3 215 
84,563 Do. do. do. 6 p. ¢. 1st Preference 10 11j— 114 113— 114 
4,669 Do. do. do, 6 p.c. 2nd Preference... 10 L112 He 12 
1,336,000 | Western Union of U.S. Tel., 7 p. c. 1st Mort (Building) Bonds $1,000 120 —125 120 —125 
175,100 Do. do. 6p.c. Sterling Bonds ... 100 99 —103 29 —103 1004 | 1003 
42,853 |*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42,953 (£3 only paid) 5 2i— 3 24— 28 


SHARE LIST OF ELECTRICAL COMPANIES. 


* Subject to Founders Shares. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Blackpool Electric Tramway Company, Limited, £10 (£64 paid), 7s—7§.—Elmore Copper Depositing Priorities, 7 —74.—Elmore’s 
French Patent Copper Depositing shares of £2 (issued at 10s. premium, £1 10s. paid, Seer premium), 2—24.—House-to-House 
Company (£5 paid), 4¢—5}.—London Electric Supply Corporation, Ordinary (£5 paid), 13—23.—Manchester Kdison and Swan 
Company, £9 (£1 paid) 11/- —13/--—Woodhouse & Rawson Ordinary of £5 (£2 10s. paid), 24-~$.—Pieference, 43—4§. 


Bank Rats oF Discount.—6 per cent. (7th November 1899). 
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ITALIAN TELEGRAPH STATISTICS. 


Tue following statistics are compiled from a recent official return 
regarding the position of telegraphy in Italy from July, 1888, to 
June, 1889 :— 


Telegraph Lines. 


Length in miles Fo ke 21,647 
Length exclusively for railway service 1,424. 
Mileage of wires... ie ee 61,455 
Mileage of wires for railway use 19,279 
Telegraph Offices. 
State offices aR 2,437 
Railway and private offices ase 1,369 
Various ... sae a: wee on: 40 
Telegraph Apparatus. 
Morse type ~S5 Jon 6 abs 3,789 
Hughes ,, cae x’ Wee ms 101 
Various ,, ane ae Bee Aa 63 
Personnel. 

Central office oie ee eat aR: 2138 
Other offices 7,036 
Home Telegrams. 

Subject to taxes ... AD .. 6,864,212 
Despatched by the railways . 718,797 
Exempt from taxes P 583,246 
International Telegrams. 

Sent abroad a 646,980 
Received from abroad 773,829 

3 in transit 131,482 
Service messages ... 216,860 
Receipts. 
Home messages .. £409,374 
Foreign _,, 147,328 
Various ,, 32,987 
Hzpenses. 
Extraordinary : new offices, &c. £23,979 
Ordinary staff expenses ... 345,682 
Maintenance, &ce.... 166,133 


DINNER OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


THE second annual dinner of the Institution of Electrical Engi- 
neers was held last Thursday evening at the Criterion Restaurant, 
Dr. John Hopkinson, F.R.S., President, in the chair. About 200 
gentlemen sat down to table, and among them were :—The Right 
Hon. H. C. Raikes, M.P. (Postmaster-General) ; Mr. Latimer 
Clark, F.R.S. (past president); Sir R. E. Webster, Q.C., M.P. 
(Attorney-General) ; Prof. G. Carey Foster, F.R.S. (past. presi- 
dent); Mr. G. Berkley (vice-president Institution of Civil Engi- 
neers) ; Prof. W. Grylls Adams, F.R.S. (past president); Mr. W. 
H. M. Christie, F.R.S. (Astronomer-Royal) ; Mr. Edward Graves 
(past president); Prof. J. J. Thomson, F.R.S.; Sir Douglas 
Galton, K.C.B., F.R.S8., D.C.L.; Major F. A. Marindin, R.E. 
(Inspector of Railways, Board of Trade) ; Major P. Cardew, R.E.; 
Sir Albert Cappel, K.C.I.E.; Sir Henry Mance, C.L.E.; Mr. 
Gisbert Kapp ; Sir George Gabriel Stokes, M.P. (President Royal 
Society); Mr. W. H. Preece, F.R.S. (past president); Mr. J. 
Tomlinson, jun. (President Institution of Mechanical Engineers) ; 
Major-General Webber, C.B. (past president); Sir R. Rawlinson, 
K.C.B. (Vice-President Institution of Civil Engineers) ; Mr. C. E. 
Spagnoletti (past president) ; Prof. Dr. Coleman Sellars (member 
of the International Niagara Commission) ; Prof. D. E. Hughes, 
F.R.S. (past president) ; Sir Stevenson Arthur Blackwood, K.C.B. 
(Secretary General Post Office) ; Sir David Salomons (member of 
council) ; Captain W. J. L. Wharton, R.N., F.R.S. (hydrographer 
to the Admiralty) ; Sir James N. Douglass, F.R.S. (member of 
council); Sir James Anderson (member of council); Sir H. 
Trueman Wood (Secretary Society of Arts) ; Prof. 8. P. Thompson, 


B.A., D.Sc. (member of council) ; Colonel R. Raynsford Jackson’ 


(member of council) ; Captain Stiffe ; Mr. R. E. Crompton (vice- 
president) : Herr Fritsche; Dr. Fleming; Mr. J. W. Swan; Mr. 
Bidwell, F.R.S.; Staff-Commander E. W. Creak, R.N.; Mr. W. 
Crookes (vice-president) ; Mr. J.C. Lamb, C.M.G.; Major-General 
Stotherd, C.B., R.E.; Prof. George Forbes, F.R.S.; Prof. W. E. 
Ayrton, F.R.S. (vice-president) ; Prof. W. C. Unwin, F.R.S.; Mr. 
Gordon; Mr. Alexander Siemens (vice-president); Mr. F. H. 
Webb (secretary) ; and Mr. F. H. Webb, jun. 

The Present, in proposing the “Army and Navy,” said he 
could have wished that this toast had been consigned to. abler 
hands, but the committee who had arranged the toasts had insisted 
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that it was the duty of the President to propose the major portion 
of them, and he had to give way. If there was any one profession 
to which electrical engineers were indebted more than to any 
other it was the profession of arms. The telegraph was the 
nervous system of the army in the field, the application of elec- 
tricity to explosions and to submarine minings was a necessity, 
and the largest are lights, as they knew, were those which were 
employed observing the approach of hostile torpedoes; while, 
further, if the nation were not ready to repel aggression by force 
of arms, the enormous system of submarine telegraphs could 
hardly exist. He coupled with the toast the name of General 
Stotherd, who, as they knew, paid considerable attention to field 
telegraphs, and who was also head of the ordnance survey. With 
the toast of the navy he coupled the name of his friend, Captain 
Wharton, who was best known in connection with the more 
peaceful functions of the navy. 

General STorHERD spoke of the enormous sums of money spent 
in order to bring the army and navy to that state of efficiency 
which has been necessary of late years. When he was at Chatham, 
nearly 20 years ago, he had the pleasure of organising the field 
telegraphs, also the system of submarine mines, which had since 
been adopted. The gallant gentleman referred to the extensive 
use of the telegraph in the last Russian campaign, and averred 
that in the wars in the Soudan and South Africa the extensive 


.operations could not have been carried out without it. While 


speaking of the electric telegraph, he drew attention to the 
extensive reserve in connection with field telegraphy in the 
Post Office. By means of that reserve they had been able recently 
to enter upon—and without difficulty to carry on—operations 
simultaneously in the Soudan and in South Africa. With regard 
to submarine mines, they had not yet, he was glad to say, had 
any opportunity of trying what they could do in war, and, indeed, 
he sincerely hoped they would never have to use them. Many 
people were averse to them because they thought merchant vessels 
would be prevented coming into port; but he entirely disagreed 
with them. The system was so arranged that there would be no 
difficulty whatever. 

Mr. Raixes, in returning thanks, said : Mr. President and Gentle- 
men, it is, Iam aware, no small honour to return thanks for the toast 
of \Her Majesty’s Ministers in such a company and on such an 
occasion. And yet I feel some little diffidence in addressing myself 
to the task when I remember that it has been previously performed 
by no less a person than the head of the present Government, the 
Marquis of Salisbury, and he is not only the head of the Govern- 
ment, but he is, what I cannot pretend to be, a somewhat expert 
electrician. I have also near me another friend of mine, who 
likewise belongs to her Majesty’s Government, the Attorney- 
General, who is known to many gentlemen here not less as an 
electrical expert than as a profound lawyer; and on one very im- 
portant occasion, when I had recourse to his advice, I found that, 
in my opinion, his electricity was as good as his law. (Laughter.) 
At all events, his electrical skill enabled us to steer out of a diffi- 
culty which otherwise might have required us to apply to his law. 
(Laughter.) It is no doubt a fact that the department which I 
am called on to preside over has closer relations with electrical 
engineering than perhaps any other of the great departments of 
the State. It is not necessary that I should refer in detail to the 
enormous amount of telegraphic business which has grown up in 
the 19 years during which the department of the Post Office has 
been charged with its administration in this country. But it is 
probably interesting to know that in that time the number of 
telegrams has grown from 10,000,000 in 1871 to 62,500,000 in 1889 
that is to say, it has sextupled in the course of those 18 years. 
You will easily understand how important it is for our depart- 
ment to be au cowrant with all the latest developments of elec- 
trical science and the wonders of electrical skill. It is not without 
feelings of pride that I recall the fact that the Post Office has 
given to this institution three of its presidents—Mr. Scudamore, 
Mr. Preece, and Mr. Graves—for all of them occupied the chair 
which you, Mr. President, now fill; and I am happy to think 
that they have been able to render great service to the 
science of electricity at the same time that they have not 
thereby been induced in the smallest degree to neglect 
their public duty to the department which they so effi- 
ciently served. But it is not the Post Office alone of Govern- 
ment departments which has relations with electrical engineer- 
ing. Second to the Post Office, if indeed second, is the 
Board of Trade in relation to your science. The Board of Trade 
has special charge of lighthouses, and the Board of Trade has 
had the opportunity of testing and of specially utilising more 
than one of the considerable discoveries of your president in that 
branch of electric science. We can only regret that in the neigh- 
bouring country of Spain, on whose shores that terrible catas- 
trophe happened the other day, there is not, as far as I am aware, 
either a Board of Trade or an Institution of Electrical Engineers. 
If they had the advantages which we possess, we might hope and 
believe that the lights at Cape Villano might have been in sucha 
state as to prevent the loss of that good ship and of those brave 
lives that went down into the deep. The Board of Trade is not 
only interested in lighthouses, but also in the great question of 
electric lighting. 
perhaps a majority of those present, are of opinion that electric 
lighting has been unduly arrested by the jealousy of Parliament, 
or of departments of the Government. I understand that feeling, 
but I do not share it. When you have a young science, it is 
desirable to give that science time to feel its feet, and in some way 
appreciate what it can do before you rush headlong into employing 
it. I cannot but think that Parliament has been wise in holding 


I know that a great many gentlemen, and 
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its hand for some years before taking any decisive steps for 
licensing and extending the use of the electric light, because it 
has no doubt given time for experiments to greatly improve the 
science, and to secure for the public, now that they are beginning 
to make use of it, a very much better article in the way of elec- 
tric light than they would have done had they rushed blindly into 
it eight or ten years ago. The Board of Trade has another con- 
nection with electrical engineering—with respect to electricity as 
a motive force. The recent opening of the new subterranean 
railway in South London bas given us all an opportunity of testing, 
by actual experience, how this most interesting experiment will 
work, and it will be the special duty of the Board of Trade to 
keep its eyes open, to study the working of the new system, and 
report upon it in an independent way, which will enable the public 
generally to judge for themselves how far that experiment may 
be imitated elsewhere. Then the Admiralty has its relations 
with electrical engineering, because day by day it is becoming 
more and more necessary to have recourse to electricity in 
handling those great monsters of the deep, which are the 
fighting ships of our day, and are so ponderous and unwieldy, 
that ordinary skill might be powerless to handle them. The 
War Office, too, as you know, is also dependent on electrical 
engineering, for no man nowadays could take the field 
for a campaign unless he had obtained the best means for the 
supply of information, both from the front to headquarters and 
from headquarters to the front. Therefore you see all those de- 
partments of the State are separately very much beholden to the 
electrical engineers. It is on behalf of them all that I address 
you this evening and tender to you the grateful thanks of her 
Majesty’s Ministers for the great services you have rendered to 
them. It is almost impossible, in dealing with the operations of 
a body like this, to over-estimate the enormous changes which 
through your instrumentality are affecting our daily life. I am 
not going to say, as I believe some enthusiasts say, that you have 
actually annihilated time and space, but you have so far modified 
time and space that it is impossible for those who live in this day 
to attach to those words anything like the sense in which they 
were used in the preceding generation. You are perpetually 
finding out new fields. It is not merely that you have covered 
all these grounds, but you are making for yourselves a great field 
in manufactures ; and even in the healing art electricity is coming 
to play a very important part. Not only may a man be taken to 
his business in the morning by electricity, not only may he see his 
manufactory conducted by electricity, but he may have the advan- 
tage of having his tooth taken out by electricity if he has any 
weakness of that kind. It is impossible to forecast the enormous 
future before this particular branch of science. You seem to 
have taken to yourselves the attributes of the whole of that Pan- 
theon, the whole of those influences which in ancient days wera 
supposed to dominate our sublunary life. But if I had to single 
out among those mythological deities any one which might seem 
more appropriately to be the patron or patroness of your science, 
I would say that you seem to me to have borrowed in a special 
degree the attributes of that goddess who, we remember—pro- 
bably those of us who still retain the rudimentary features of our 
school training—adopted a threefold name and a threefold aspect. 
If you will permit me, I will conclude with those two lines with 
which our Latin grammar has made us familiar :— 


“ Terret, lustrat, agit Proserpina, Luna, Diana, 
Ima, suprema, feras, sceptro, fulgore, sagitt4.” 


As I was coming down here I thought I might perhaps venture to 
string together this little paraphrase of those lines :— 


“ Our threefold goddess, with her magic spells, 
By turns alarms, enlightens, and impels, 
While hangs the pale exchange upon her strings, 
Her lamp cheers cities, and her touch gives wings.” 


Mr. Latimer CuArk, Past-President, in proposing “The Learned 
Societies,” said it was unnecessary for him, in a meeting such as 
this, to give any commendation or recommendation to that coast. 
They knew perfectly well what the learned societies had done for 
them and for science; they knew they had given lustre to the 
times in which they lived. They had to a large extent, perhaps, 
created benefits to the electrical engineers greater than to any 
other body of men. They—the electrical engineers—had received 
from those societies, to a very large extent, the laws which enabled 
them to know the behaviour of that singular agent, or fluid, or 
force with which they had to deal. But the learned societies had 
a yet higher claim upon their respect andadmiration. The learned 
societies of this and other countries had been able to pursue not 
' only the love of science and the desire to gain knowledge, they 
had also been able to attaiti, or to endeavour to attain, to absolute 
truth ; and, so far as he knew, no other human agency sought that 
truth from such pure motives as the learned societies. Whatever 
might be the consequence of those researches, they sought truth 
and truth only. He therefore proposed this toast, coupled with 
a name of the President of the Royal Society, Sir George 

tokes. 

Sir Groree Sroxes, in responding, said the toast of ‘The 
Learned Societies” was a very wide subject, if they took in all the 
institutions which deserved that name. . From the nature of those 
institutions, and from the speech of the gentleman who proposed 
that toast, he supposed it was not meant to include in that term 
literary and philological societies, but to confine themselves more 
especially to scientific societies; though here the field was some- 
what limited, because there was another toast which would be 
proposed in due time—the kindred societies—societies kindred 


to the Electrical Engineers. It was quite true that there were 
societies who had claims to abstract discovery of scientific truth, 
apart from its applications. These discoveries, he had no doubt, 
formed the groundwork of subsequent applications, and there were 
many such societies, due to particular branches of science, with 
which electrical engineering was brought more especially into 
contact. It was brought into contact even with abstract mathe- 
matics. It was brought into contact, again, with chemistry, that 
strange agent which they had to deal with and turn so much to 
practical account, for electricity, as they knew, was intimately bound 
up with chemistry. Circumstances at the present led him to look 
more to the future than to the past. No doubt his name had been 
connected with this toast in consequence of the honourable office 
which for the present he was filling ; but his tenure of that office 
was now drawing toa close, and in a few days he would cease to 
hold it. Perhaps he cught not to name his successor, because that 
was determined by the votes of the fellows, and those votes were 
given by ballot; yet he thought it was what he could call an open 
secret that in all human probability his successor would be one 
who, though somewhat his junior in age, he could look up toas his 
master in science, and more especially in electricity. He was one 
well acquainted with them, and he had already filled the position 
which his friend on the right occupied at that very moment. 
With that he would say no more. 

Mr. W. H. Preece proposed “ The Kindred Societies,” and said 
that there was every reason to hope that the next President of the 
Royal Society would be Sir William Thomson. 

Mr. Groregt Brrxuey, Vice-President of the Institution of 
Civil Engineers, responded, and referred to the cordial intercourse 
which existed between American Engineers and those of this 
country, pointing out that after a visit to the United States one 
came back with the feeling that this country was somewhat 
behind in adopting the advantages which electricity conferred. 

The Presrpent proposed “Our Guests.” Referring to the 
Attorney-General, he said that there was no one by whom it was 
more pleasant to be examined in cross-examination ; but, whether 
as friend or as foe, in time one’s admiration for his strength and 
judgment was almost overshadowed by a respect for his honesty of 
purpose and firmness. They would also find that the honourable 
and learned gentleman knew a great deal about electricity, and 
that he had consented to join the institution.. Their other guest 
was Dr. Coleman Sellers, member of the International Niagara 
Commission, who having attained to the highest eminence in other 
branches of science, was considering the problem of utilising to a 
useful purpose part of the vast energy which was going to waste 
in the falls of Niagara. 

The ArTroRNEY-GENERAL on rising was received with loud ap- 
plause. He said: Mr. Chairman and Gentlemen,—lI feel it a great 
privilege to have been selected as one of two who are to respond 
on behalf of the gentlemen who have been invited here to-night, 
and I honestly wish that by some process of induction or other- 
wise I could worthily represent the feelings of thankfulness which, 
I am sure, are in the breasts, or some other part, of the persons of 
the gentlemen who have enjoyed the excellent dinner that has 
been set before them to-night. I fear, though, that had they 
known that I was to be selected as a speaker on their behalf they 
would almost have resented it; for they have heard, on no less an 
authority than the Postmaster-General, that my law is as bad.as 
my electricity. I confess I shall go out of this room to-night a 
sadder and, I trust, a wiser man, determined by some process or 
other to endeavour to imbibe, if not a little more law here, a little 
more electricity, which may conduce to a higher standard,.up to 
which I may direct my law. My excellent friend Dr. Hopkinson 
has spoken in kindly terms that there are many in this room 
whom I have met in combat. I have always liked to see them 
on my sidé, and when they were opposed I regarded it as a tem- 
porary misfortune as far as I was concerned. I confess I never 
knew before’ that I was going to join the society because I was an 
electrician. Iwas asked by a very distinguished electrician, no 
less a person than my friend Sir David Salomons, whether I would 
consent to become.a member. I said, “I thought you only ad- 
mitted great electricians.” “Oh,” he said, ‘‘ we take duffers as 
well.” (Laughter and applause.) On these terms I felt that 
there were some possibilities of. my being not blackballed but 
elected. It is not for that reason only that I have a very great 
desire to improve my knowledge of electricity, and I think that if 
I were to dine here more frequently, to sit between Mr. Latimer 
Clark and Mr. Preece, that some secondary currents might 
possibly find their way into my miserably insulated body 
—perhaps I ought to say, my perfectly insulated body, 
so far as electrical ideas are concerned. Years ago I studied 
secondary batteries, or tried to, and I think they represent 
my constitution. My excellent friend Mr. Crompton told me 
that I was no good; I charged very well, but discharged 
much too rapidly. (Laughter and applause.) I am at the pre- 
sent time in a state of despondency, because not very long ago, 
while considering some of these abstract problems, I met Prof. 
Forbes, and I explained to him my condition. After looking at 
me very carefully he said, “ You are wound the wrong way, you 
want re-winding.” (Laughter and applause.) I am possessed by 
the hope that some subtle agency will possibly do something for 
me. Ihave thought that I might venture to ask for admission 
within these sacred portals. I hope that many of the guests on 
whose behalf I have spoken will follow my example. I can assure 
you that it has given us much pleasure to be here, and we shall 
be only too glad to be your guests on any future occasion. 

Dr. SELLERS (America), in his speech, referred at considerable 
length to the project of utilising the waters of Niagara. 
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= Mr. Raixzs, in proposing “ The Institution of Electrical Engi- 
neers,” pointed out that the Institution of Electrical Engineers 
then called the “ Society of Telegraph Engineers,” was founded 
in 1871. The total number of members of all classes in 1872 was 
268." In the’present year it was 1,738, an increase of 1,470. In 
1872 there were only two “students” in the list, whereas now 
there were 102. The students generally were young men employed 
by companies and firms of one kind or other. They benefited by 
hearing the papers read at the ordinary meetings of the institu- 
tion, but they had also a special organisation, and held meetings 
of their own. Sir David Salomons, a member of the council of 
the institution, had recently founded an exhibition for the benefit 
of the students. The exhibition was awarded, after a suitable 
examination conducted by the staff of one of the technical colleges. 
The institution had an invested.fund of £2,300, and might now 
be considered as occupying an assured position. Referring to 
matters in which electrical engineering concerned our daily life, 
he recalled the system of block signals on railways, and-the great 
advantage of synchronising time in the most distant parts of the 
kingdom, and thus securing one cardinal time. This was of enor- 
mous benefit in regulating all sorts of matters connected with 
daily life and ordinary commerce. It was to the electrical engi- 
neers that they owed their system of 120,000 miles of submarine 
cables, and within the limits of these islands 2,000,000 miles of tele- 
graphic system. That did not, he believed, include the telephonic 
systems, but on this burning question he would say as little 
as he could; with the expiry of the telephone patents in the 
course of the next year or two,a fresh field would be opened for 
the inventive genius of electrical engineers. 

The PRESIDENT briefly acknowledged the toast, after which the 
company separated. 


CORRESPONDENCE. 


The Electro-Deposition of Copper. 


I would have been content to leave this matter to the 
judgment of your readers, having clearly set out eight 
points in which your objections to the process were in 
my opinion unfounded, and which eight points remain 
unanswered. 

You, however, imply by your note in last week’s 
issue, that my meaning was not clear to you, and I will 
therefore restate with greater fulness the points which 
dispose of your previous criticisms upon the process. 


1. Your calculation of the current necessary was | 


“ practically ridiculous,” because 

(a.) You assumed 60 hours per week instead of the 
usual 156. 

(b.) You assumed that the whole of the depositing 
goes on in one tank, which is, of course, out of the 
question. : 

By these two assumptions you arrived at the enormous 
figure of 287,620 ampéres, a current which, if correct, 
would certainly be a serious objection in practical 
work. 

The correct figure is somewhat less than 3,000 am- 
péres, as appears clearly in Dr. Hopkinson’s report from 
which you have quoted. 

The following extract from Nature (January 26th, 
1888, p. 393), endorsed by Dr. Gore in his well known 
book (p. 7), is further confirmation of my contention. 
“ Messrs. Bolton at Widnes, and Messrs. Vivian, as well 
as Messrs. Lambert at Swansea, are each depositing 40 
to 50 tons per week by currents [of] from 5,000 to 
10,000 ampéres.” 

2. Your calculation of the resistance of “the bath,” 
founded upon the necessity of a current more than 90 
times as great as that actually necessary, is consequently 
incorrect in the same degree; and the fact of your 
making this calculation shows distinctly that you con- 
templated the work being done entirely in one bath or 
on one circuit, which, I repeat, is practically out of the 
question. 

3. The necessity for this enormous “bath” con- 
ceived by you therefore disappears in reality, and I 
may add that the size of the tanks in the Elmore pro- 
cess has never presented the slightest difficulty. 

None of the “eminent scientists and authorities,” 
quoted by you, have written a word that will support 
your contention that ‘20 tons per week would involve 
the use of enormous tanks worked under conditions 


that would be impossible except by a heavy outlay for 
plant and tank space. coe 

4, Asa proof of your wisdom in accepting my view 
as to the practical range of current-density, I would 
again refer you to Dr. Gore (p. 208), where he says, 
“‘the range of variation in these cases is from 0°82 to 
10 ampéres ” [per square foot]. 

You add that you fail to see the force of my conten- 
tion. It ig this, that the weight of metal that can be 
deposited in a given time with a given tank plant is, 
ceteris paribus, proportional to the current density 
which is feasible, and therefore the higher current 
density in the Elmore process effects a corresponding 
economy in tank plant. 

5. You have not been able to deny the correctness of 
my criticism. 

6. Again, you do not deny my statement but rely 
upon a quotation from Mons. Fontaine’s book, which 
applies to the state of the industry more than five years 
ago. Your quotation is now entirely misleading, for, 
as I stated, the cost of refining a ton of copper cannot 
be £12, inasmuch as the market price does not ex- 
ceed £8. 

7. Iam glad that you; disclaim any intention to 
reflect upon the quality of the articles produced by the 
Elmore process. 

The belief expressed by me, as to the profit to be 
made in the manufacture of wire by this process, is 
founded upon facts which have already appeared in an 
article in your journal, and upon opinions expressed by 
manufacturers of many years’ experience. 2 

8. In confirmation of my statement that compe- 
tent authorities had verified the correctness of the state- 
ments, which have been made with regard to the cost 
and quality of the articles’: manufactured, I enclose 
you a copy of the report, by publishing which you will 
oblige me. . 

I may mention that Messrs. Vigreux and Bourdon are 
professors at the Central School of Arts and Manufac- 
tures of France, and were respectively head and 
assistant engineers in the Mechanical and Electrical 
Section of the Paris Exhibition of 1889. Mons. Secre- 
tan’s practical knowledge of the subject is beyond 
dispute. 

With regard to your demand for a detailed statement 
of the cost of manufacture, the Elmore Company have, 
in the exercise of their undoubted right as manufac- 
turers, objected to these figures being given by me. 


W. Stepney Rawson. 
November 19th, 1890. 


Report of Mons. Eugene Secretan. 


[TRANSLATION. | 


17, Boulevard Beausejour, 
Paris, October 15th, 1890. 


To the President and Members of the Board of 
The French Elmore Company, London. 


Gentlemen,—In accordance with what was agreed at the last 
board meeting, Messrs. Vigreux and Bourdon, members of the 
committee, and I, went to the factory at Leeds to inspect it, and 
to make ourselves definitely acquainted with the value of the 
Elmore process, and of the cost to manufacture by it. 

My colleagues and I have been able to satisfy ourselves that the 
figures that were given to us were perfectly exact, and the ex- 
periments we made upon articles manufactured before us demon- 
strated to us in the most absolute manner the high qualities of the 
articles obtained by this process. : 

* The statement which accompanies this is prepared upon the 
supposition that at least 900 tons per month are made—an amount 
which it is easy to reach in a very short time. 

The expenses set out in this statement are taken at the maxi- 
mum, and cannot be exceeded, but, on the contrary, can be reduced 
when a definite project is prepared. 

The receipts have been taken certainly at the minimum, as the 
prices calculated are based only upon very low figures, and below 
those which are currently quoted. 

My colleagues and myself, as well as the very able technicas 
men who accompanied us, have no doubt that the Elmore procese 


* The statement referred to isa long and detailed technical 
report on the cost of production and prices to be realised. 
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will permit of the economic manufacture of articles which are 
sold at very high prices, and this would form a large revenue not 
included in our calculations. 

Now, the above being well established, it is necessary|tof take 
immediate steps to commence work, and I therefore beg of you, 
Gentlemen, to take into consideration at the very first meeting of 
your board the following proposal, and to adopt it in principle. 

However, you may find it is more prudent to decide for the 
moment on the construction of a factory capable of only turning 
out 300 tons per month, and this course I now propose. 

Iam eertain that as soon as this, the first part of our pro- 
gramme, is executed, and the board can take stock of its success, 
they will not hesitate to give orders to obtain the necessary plant 
to increase the output. 

To arrive at these results, of which there is not the least doubt, 
work must be undertaken. To work, plant and material in 
sufficient quantity are necessary, and I therefore beg the board to 
give me without delay the necessary instructions and means to 
enable me to proceed. 

This being decided upon, one can, without rashness, predict a 
brilliant future to yout company. What is here written is more- 
over a justification of the heading of the prospectus, calling the 
Elmore process “a revolution in the copper industry.” 

I beg of you to accept my high consideration, 
The General Manager, 
E. SEcRETAN, 

“ After having read the above report we approve the contents, 
pede declare ourselves very satisfied with what we have seen at 

eeds.”’ 


L. VigREUx and C. Bourpon. 


The abstract of the specification of Mr. H. Wilde’s 
patent of 1876, for electro-coppered iron rollers, 
which appeared in the last issue of the ELECTRICAL 
REVIEW, induces me, as one closely associated with 
Mr. Wilde in the development of his invention 
and its successful working, to bring under notice 
some facts connected with the history of the 
subject which may be of interest, and correct any 
wrong impression prevailing as to the value of 
the burnishing process described in the specification. 
The principal feature in Mr. Wilde’s improvements in 
the electro-deposition of copper in cylindrical forms 
was the imparting a rapid rotatory motion to the elec- 
trolyte or depositing liquid in which the roller is 
immersed, in order that fresh particles of the electro- 
lyte might be brought into contact with the electrodes. 
By this means powerful currents of electricity could be 
brought to bear upon small surfaces of metal, without 
detriment to the quality of the copper deposited, while 
the rate of the deposit is greatly accelerated. This 
improvement formed the subject of Mr. Wilde’s patent 
of December, 1875, No. 4,515. The copper deposited 
by the new process was superior in tenacity and other 
qualities to that produced by any other metallurgical 
process, as was evident from the turnings off a cylinder, 

- which had the ductility of well annealed copper wire, 
and could be reeled off during the process of turning 
in lengths of hundreds of feet. Great density was also 
given to the electro-copper cylinders by submitting 
them to the action of a steel burnishing roller, and 
when no special means were taken to secure adhesion 
between the metal surfaces, the iron and copper 
cylinders readily separated themselves by the milling or 
burnishing process. I have now before me a 400 feet 
length of a copper wire turning, and an electro-copper 
cylinder, 36 inches long, and 5 inches in diameter, 
produced in the manner described, 14 years ago. 

As the production of separate copper cylinders was 
not the principal object Mr. Wilde desired to attain, but 
a compound roller of iron and copper inseparable from 
each other, as a substitute for the solid copper rollers 
used in calico printing, it was found that, by depositing 
one or more thin coatings of copper on the iron before 
the thicker or final coating, the internal friction of the 
copper surfaces caused perfect adhesion between the 
metals, so that the compound rollers would then with- 
stand the heavy milling and burnishing to which they 
are subjected in some processes of engraving. Soon 
after the manufacture of these compound rollers was 
established it was found that milling of the separate 
coatings was an unnecessary process, and that the 


essential cause of the adhesion of the iron and copper 
surfaces was the separation of the internal coatings, 
which could be brought about either by exposing the 
newly-deposited copper to the action of the air, or by a 
temporary reversal of the electric current. 

During the last 14 years these electro-copper rollers 
and cylinders have entered largely into the industries 
of the country for a variety of purposes, and thousands 
of them are manufactured annually by the Broughton 
Copper Company, Manchester, to whom Mr, Wilde dis- 
posed of his patent rights ten years ago. The rollers 
and cylinders have been exhibited by the company at 
several industrial exhibitions, including the Electrical 
Exhibition at the Crystal Palace in 1882, at which 
Elmore & Co. were also exhibitors of dynamos and 
electro-plating apparatus. The last of Mr. Wilde’s 
patents expired in September last, so that the public 
are now at liberty to use whatever there is of value in 
them for the electro-deposition of copper cylinders and 
for other purposes. It may, therefore, be taken as 
conclusive that the art of producing electro-copper 
cylinders on a large scale and increasing the density 
of the copper by the process of milling and burnishing 
has been well known to the industrial world during 
the last 14 years, except to Mr. Elmore and the astute 
financiers who use the name and patents of Elmore to 
conjure with, and take advantage of the unbounded 
credulity of the general public in the}jpossibilities of 
electricity. 

John Hill. 

16, St. Oswarld’s Grove, Harpurhey, 

Manchester, November 25th, 1890. 


P.S.—I am sending by parcel post small pieces of 
the wire turning and electro-copper cylinder referred 
to, which you are at liberty to mako use of as you may 
think proper.—J. H. 


[We have received the articles to which Mr. Hill 
refers in his postscript, and very interesting they are; 
we only hope that his evidence may be the means of 
opening the eyes of Elmore shareholders to the true 
value of the stock they hold.— EDs. ELEC. REV. ]. 


Overhead Conductor Regulations. 


It will interest your readers to know that two memo- 
rials have recently been forwarded to the Board of 
Trade upon the subject of the regulations relating to 
overhead conductors. The memorials, of which, at the 
request of members of the firms interested, 1 enclose 
copies, explain themselves. 


The Brush Electrical Engineering Company, Limited. 
R. Percy SELLon, Assistant Manager. 


November 24th, 1890. 


[cory | 
London, November 6th, 1890, 


To the Right Hon. Sir Epwarp Micuart Hicxs-Bracu, Bart., 
M.P., President of the Board of Trade. 


Sir,—We, the undersigned companies, firms and persons, inte- 
rested in the supply of electricity in the United Kingdom, beg 
respectfully to memorialise your Roard with reference to regula- 
tion No. 9 of the regulations for the protection of the public safety, 
&c., prescribed by the Board of Trade under the provisions of the 
Electric Lighting Act of 1889. 

With reference to this regulation, the undersigned beg leave to 
state that it is the general experience based upon numerous actual 
tests, that for pressure up to 2,000 volts, whether alternating or 
continuous current, a thickness of one-tenth of an inch of dielec- 
tric is unnecessary in conductors of small section. 

_ For conductors having a relatively large sectional area, we are 
satisfied with the expediency of the Board of Trade require- 
ments, but for conductors having a relatively small sectional area, 
the disproportion between the conductor and the insulation is so 
excessive, as not only to render the use of such conductors pro- 
hibitory in view of their. high price, but actually dangerous in 
the presence of snow and high winds on account of the very large 
surface presented in proportion to the total weight of the con- 
ductor and its covering. 

Four of the principal companies interested in this branch of work, 
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viz.: The Brush Electrical Engineering Company, Limited; 
Messrs. Crompton and Company, Limited; the India-Rubber and 
Gutta-Percha Company, Limited; and Messrs. Laing, Wharton 
and Down Construction Syndicate, Limited, were represented at 
the experiments carried out at the works of Messrs. Crompton 
and Company at Chelmsford, by your adviser, Major Cardew, and 
their representatives were so thoroughly convinced by these ex- 
periments of the reasonable character of their request for a 
modification of the existing rule, that the above-mentioned com- 
panies heard of the receipt by Messrs. Crompton and Company of 
the letter from the Board of Trade, dated May 30th, with the 
greatest astonishment and regret. 

The undersigned beg leave, therefore, most respectfully to 
request the Board of Trade to give the decision therein communi- 
cated their favourable reconsideration, and to suggest that this 
rule may be modified in accordance with the following :— 

Every high-pressure aerial conductor must be continuously in- 
sulated with a durable and efficient material, to be approved of by 
the Board of Trade, and to a thickness of not less than one-seventh 
part of the actual conductor diameter, in cases where the extreme 
difference of potential does not exceed 2,000 volts; but for all 
higher voltages this thickness must be increased in direct propor- 
tion to the increase in difference of potential. 

In no case must the thickness of insulation be less than one- 
sixteenth of an inch, and the cables must have an insulation re- 
sistance of not less than one megohm per mile per volt of electro- 
motive force when tested in water at 60° Fahr. (after immersion 
of at least 60 consecutive hours). This insulation must be further 
efficiently protected on the outside against injury or removal by 
abrasion. If this insulation or protection be wholly or partly 
metallic, it must be efficiently connected to earth, so, however, as 
not to cause undue disturbance to other electric lines or works by 
electrostatic induction or otherwise. 

The undersigned are willing and anxious to conduct any addi- 
tional tests which the Board of Trade may wish or suggest, in 
proof of the contentions herein stated. 

The undersigned make these representations while fully recog- 
nising the necessity in the interests, not only of the public, but 
also of the electrical industry generally, that all overhead electric 
lines should be carried out in the safest possible manner. 


We have the honour to be, Sir, 
Your most obedient servants, 


(Signed) Tur Brusu Exvrorrican ENGINEERING Com- 
PANY, LIMITED, 


Messrs. Crometon & Co., Limite, 


Tue Inpia-Rupser AND GuTTA-PERCHA Com- 
PANY, LIMITED, 


Tur Laing, WHARTON AND Down ConstRUC- 
TION SYNDICATE, LIMITED. 


[copy ] 
London, November 6th, 1890. 


To the Riegur Hon. Siz Micuart Epwarp Hicxs-Bracu, Bart., 
M.P., President of the Board of Trade. 


Sir,—We, the undersigned companies, firms, and persons inte- 
rested in the supply of electricity in the United Kingdom, beg 
respectfully to memorialise your Board with reference to regula- 
tions No. 2 and 12 of regulations for the protection of the public 
safety, &c., prescribed by the Board of Trade under the provisions 
of the Electric Lighting Act of 1889. 

With reference to these regulations the undersigned beg leave 
to bring before the Board the fact that in conjunction with. over- 
head conductors having a small sectional area of copper, the use 
of suspending wires is not only necessary, but exceedingly dan- 
gerous to public safety, on account of the large surface presented 
to wind and snow, and the great strain put upon the supports. 

It is admitted that this does not apply with so much force to the 
use of suspending wires with conductors of relatively large sec- 
tional area, but the undersigned are strongly of opinion that both 
in the interests of the electrical industry, and in those of public 
safety, it is advisable that overhead conductors up to a sectional 
area of hard-drawn copper, equivalent to 7 No. 16 S.W.G. should 
be run without suspending wires. 

The undersigned beg leave, therefore, most respectfully to re- 
quest the Board of Trade to give their favourable reconsideration 
to the foregoing regulations, and to suggest that they may be 
modified in accordance with the following :— 

Clause 2. Every aerial conductor shall be attached to supports 
at intervals not exceeding 200 feet where the direction of the 
conductor is straight, or 150 feet where this direction is curved, 
or where the conductor makes a horizontal angle at the point of 
support. If suspending wires are used, as required in Clause 12, 
the above intervals may be increased to 250 feet and 200 feet 
respectively. 

Clause 12. Every aerial high-pressure conductor shall be effici- 
ently suspended by means of non-metallic ligaments to suspending 
wires, so that the weight of the conductor does not produce in it 
any sensible stress in the direction of its length, and the insulated 
conductors and suspending wires, where attached to supports, shall 
be in contact only with material of highly insulating quality, and 
shall be so attached and guarded, that in case they break away, it 
shall not be possible for them to fall away clear of the supports. 


Provided that where the aerial high-pressure conductor is equal to, 
or less than, 7 No. 16 S.W.G., the suspending wires shall not be 
compulsory if the conductor be of hard drawn copper, or other 
material of equal strength. 

The undersigned are willing and anxious to conduct any tests 
which the Board of Trade may wish or suggest, in proof of the 
contentions herein stated. 

The undersigned make these representations while fully re- 
cognising the necessity in the interests, not only of the public, 
but also of the electrical industry generally, that all overhead 
electric lines should be carried out in the safest possible manner. 


We have the honour to be, Sir, 
Your obedient servants, 


(Signed) Tur Brush ExzctricaL ENGINEERING Com- 
PANY, LIMITED. 
Messrs. Crompron & Co., LimrvTEp. 


Tur Lamina, WHarron & Down ConstRuc- 
TION SYNDICATE, ,LIMITED. 


Single-Cord Telephone Switchboards 


We much regret that by an oversight we have not 
replied sooner to the criticism which appeared in your 
issue of the 31st October of a particular pattern of 
single cord board by the Western Electric Company, 
through Mr. Kingsbury. This board, described in your 
issue of the 24th October, was selected as being the 
simplest pattern ; it is one of large numbers we have 
made,*to sample received, in which accessibility for 
adjustment and. repair, and certainty of action of the 
indicator drops, are most considered. Mr. Kingsbury 
has fallen into the error of assuming that this is the 
only pattern of board made ; the dimensions he gives 
are wrong, a complete 150 line board has a width of 
6 feet 2 inches, and not of 15 feet, as he appears to 
assert. However desirable compactness may be, acces- 
siblity must be considered ; still, if we make use of the 
small annunciators shown on the W. E. board 31st 
October, the 8. C. board will be quite as compact. 

For the moment, assuming Mr. Kingsbury’s list of 
connecting and disconnecting operations to be correct, 
it should be noted that the W. E. operations, even when 
using speaking and ringing keys, need seven move- 
ments in all ; the single cord board criticised, requires 


the same number of movements without special speak- 


ing and ringing keys, but the movements are reduced to 
four, for connecting and disconnecting two subscribers, 
if these special keys, or their equivalent, are used. 
Such S, C. boards with small annunciators, and with 
special apparatus by. which only four operations are 
needed, we are ready to supply. 


Telegraph Manufacturing Company, Limited. 
November 25th, 1890. 


High-handed Proceedings— (continued). 


We have again been requested to insert the follow- 
ing correspondence, but in future we must either sum- 
marise the letters or omit them altogether. 


Glasgow, November 18th, 1890. 
Wm. Alex. Smith, Esq. 


Dear Sir,—I learn from Mr. Laid, law stationer, St. 
Vincent Street, and Mr. Woolfield, Buchanan Street, 
that you and Mr. Smith, the secretary of the National 
Telephone Company, called to buy two of my tele- 
phones “for export.” It seems a waste of money to 
offer Mr. Woolfield double the price when, by apply- 
ing to me, you can get a ship load at even less money. 
If you will give me your marks and numbers, with 
shipping port, I shall be very pleased indeed to take 
your order, and as I have nearly 2,000 lying in the Rue 
Caumartin, Paris, you need not have to wait long for 
them. Of course you are well aware that these cannot 
be introduced into this country as a sale till 9th De- 
cember, but as you represent the National Telephone 
Company here that is a difficulty that need not stand 
‘in our way. You are aware in March last you and Col. 
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Jackson gave me an order for some which were de- 
livered within 48 hours from Paris, and further, J may 
say they will be as much superior to your present tele- 
phones as Madame Patti’s voice is to that of a broken- 
winded foxhound. May I expect a report from your 
engineer soon on the Lacombe cell which you asked 
from me. 
Yours truly, 


A. EK. MUIRHEAD. 


6, South Hanover Street, Glasgow, 
18th November, 1890. 


A. Erskine Muirhead, Esq., 
Crossmyloof. 


Dear Sir,— Your favour of this date has just reached 
me. I observe it is addressed to me as ‘“ Chairman of 
the Local Board,” although I have informed you some 
time ago that for years no such Board has existed. 

You have been incorrectly informed that Mr. Smith 
and I called on the parties named by you. 

I have not seen any telephone from you which have 
not been tested by us long before I heard of your 
having anything to do with telephones. As to the 
efficiency of such telephones, you will excuse me when 
I say I am in a better position than you are to give an 
opinion. 

The cell which you asked me to test for you has not 
yet been reported upon, but as soon as I do get a 
report of it it shall be communicated to you, As far 
as I can judge of it, it, like the other appliances sub- 
mitted by you, are modifications of forms well-known to 
us for years. 

Yours respectfully, 
WM. ALEX. SMITH. 


Glasgow, November 19th, 1890. 
Wm. Alexr. Smith, Esq. 


Dear Sir,—I have yours of 18th. I called at shop, 
and as it was re-asserted that you were the person that 
called to buy the telephones, I can only ask that you 
will accept my apology and record it as another extra- 
ordinary case of mistaken identity. It is, moreover, 
very odd that the persons calling should say that by 
exposing those telephones for sale the shopkeeper was 
placing himself in a position in which the N. T. Com- 
pany could claim damages, so it might be well if you 
consult your secretary and find some one has been 
acting for you to have it put a stop to, as you are aware 
that it is perfectly legal for anyone to offer (1) a tele- 
phone for sale for export ; (2) to sell a telephone that 
does not infringe the patents of the N. T. Company. 
As regards your third paragraph re the efficiency of the 
“Ader” and “ Berthon” telephones compared with 
the one in use by the N. T. Company, seeing both of 
us have very high opinions of our own judgment, I 
would suggest that if you really want an unbiassed 
opinion on the merits of the telephones, and to have 
the matter settled you will at hazard name a dozen 
members of telephones from the Paris Exchange, the 
editor of the Herald or Citizen will name 12 from the 
Glasgow Exchange. Those instruments as they stand will 
be conveyed to Glasgow and submitted to tests as they 
stand, not to be inany way touched. You can name six 
of your own subscribers, and I will name other six, or we 
can take them also at hazard, and ask them to report 
the results. I will use the Lacombe cells, of which 
you ask a sample, for trial. Asregardsthe Kilmarnock 
affair, seeing we are going to fight a more serious 
battle, I will again make an offer to show your engi- 
neer the four telephones there, and trust if they are 
what I represent them to be, that you will apologise to 
Mr. Richmond. If they are infringements of your 
patent, then by all means proceed with your action ; 
however, you will find them what I say they are, and I 
beseech you to ask your company to leave off the réle 
' of private detective, as it requires a capacity they seem 
to lack, JI need not again remind you I am running 
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bronze wires in the principal centres in Scotland, Eng- 
land, and North of Ireland, to which I am fixing 
“Ader” and “Berthon” telephones.’ After the 9th 
December, no microphone will be used at that date, as 
the “Ader” receiver is quite ample for any distance 
below 20 miles ; but I again offer you a list of those 
lines, and an order to your engineer in the respective 
districts to inspect them, and thereby prevent a massacre 
of some of your employés, who might force their way in 
to see the telephones uninvited. 


A. ERSKINE MUIRHEAD, 


The National Telephone Company, Limited, 
Glasgow Offices, Royal Exchange Buildings, 
21st November, 1890. 


A. KE. Muirhead, Esq. 


Dear Sir,—I am directed by Mr. W. A. Smith to 
acknowledge receipt of yours of 19th inst., and to say 
that he has nothing to add to his letter in regard to the 
first portion of what you say. 

I have to thank you for renewing your offer to allow 
our engineer to inspect the telephones erected by you, 
and shall feel obliged by your forwarding the necessary 
permission to this office, as well as orders to our engi- 
neer to inspect telephoncs you have erected in other 
parts of the country. 


Yours truly, 
D. JOHNTONE SMITH, 
District Secretary. 


Glasgow, November 21st, 1890. 


Mr. D. Johnstone Smith, 
Secretary National Telephone 
Company, Limited, Glasgow. 


Dear Sir,—A very singular incident has happened, 
viz., that two gentlemen, thought to be Mr. W. A. 
Smith and yourself, went into Mr. Woolfield’s shop in 
Buchanan Street, where one of my telephones was ex- 
posed in the window, with the enclosed card fixed to 


-it. A very fancy price was offered for a pair, but as 


Mr. Woolfield could not sell them till 10th December, 
no business resulted, but the mysterious strangers then 
gave Mr. Woolfield to understand that by exposing 
those, even for export, he was doing an act that would 
bring the N.T. Company on him for damages. As you 
are the recognised chief of the N.T. Company in this 
city, perhaps you may see fit to disclaim all knowledge 
on your part, and that of the N.T. Company, of what I 
hold to be an interference with the liberty of the sub- 
ject. As you are, perhaps, well aware, the Caledonian 
Railway Company’s telegraph have at least a dozen 
different types of those French telephones in their 
possession. If you are not aware, I now take this 
opportunity to say Iam quite at liberty to advise you 
of the fact, so that if the N.T. Company think they 
have a legal right to dictate to the Caledonian Railway 
for being in possession of those telephones, they can 
try it. It is patent to everyone that the N.T. Company 
have in this country tried to fill the vacancy left by the 
Society of Jesus, in the department of espionage and 
tyranny. 

The S.J. had at least the credit of doing anything, 
however bad, well. Their staff contained the best men 
in every department. I leave it to you to say if yours 
is up to this standard. You may think it odd that I 
should insist in having this matter cleared up. I want 
to show Mr. Woolfield that I have not put him ina 
false position by asking him to do something that was 
illegal. I trust you will leave a reply to this, addressed 
to me at the bar of Royal Exchange, which I will at 
once show to Mr. Woolfield. 


Yours, &c., 
A. ERSKINE MUIRHEAD. 


I may add that a proof of circular, and also the ad- 
vertisement now appearing in the Times, Standard, 
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Daily Telegraph, Herald, Scotsman, Citizen, News and 
Scottish Leader, were submitted to your London office 
before insertion. 


The National Telephone Company, Limited, 
Glasgow Offices, Royal Exchange Buildings. 
21st November, 1890. 


A. E. Muirhead, Esq. 


Dear Sir,—I beg to acknowledge receipt of your 
letter of this date, but regret that I do not see my way 
to enter into any correspondence regarding this. 


Yours truly, 


D. JOHNSTONE SMITH, 
District Secretary. 
Per J. D. W. 


Glasgow, November 24th. 1890. 


Wm. Alex. Smith, Hsq., 
National Telephone Company’s Office, 
Glasgow. 


Dear Sir,—As you have at least always replied to me, 
I cannot be outdone by you in politeness. I now beg 
to enclose order on Mr. J. Richmond to allow your 
Mr. Aitken to inspect telephones. As regards Wool- 
-field’s affair, the ‘“ Flying Dutchman,” Wandering Jew, 
or the German Baron must have paid our city a visit. 
As regards giving your engineer an order to inspect the 
other lines I am erecting in various parts of the 
country, it would (1) simply be impossible for him to 
overtake them before 10th December, as they are nume- 
rous, and are scattered over the country between Inver-. 
ness and Bristol ; (2) and, further, when your company 
came across Dr. Kelly’s wire you were able then to 
offer him terms that induced him to take your tele- 
phone, though I hear that he may change his mind 
again, s0 you must excuse me declining to show you 
my hand when your company are so ready to take ad- 
vantage of such information. 


Your truly, 
A. ERSKINE MUIRHEAD. 


I shall be glad to hear if you have yet tested the 
Lacombe cell. 


Glasgow, November 24th, 1890. 


Mr. D. Johnstone Smith, 
Secretary National Telephone Company, 
Glasgow. 


Dear Sir,—Your note of 21st is duly to hand. I 
shall leave it to others to say whether it is a satis- 
factory reply to my note of 21st. 


A. ERSKINE MUIRHEAD, 


I have sent your London office a copy proof of en- 
closed circular. I may leave for London before I have 
their reply. If they want to see me they can address 
me at St. Pancras Hotel. 


6, South Hanover Street, Glasgow, 
24th November, 1890. 


A. Erskine Muirhead, Esq., 
Crossmyloof, 


Dear Sir,—I am directed by Mr. Wm. Alex. Smith to 
acknowledge receipt of your favour of this date, en- 
closing order to inspect the instruments erected at Mr. 
Richmond’s, for which he desires to thank you. 

He takes good note that you now withdraw from 
your offer to give similar facilities to the telephone 
engineers in other parts of the country. 


The report on the Lacombe cell is fairly satisfactory, 
but, of course, its durability can only be tested after a 
year or two’s experience of the same. 


Yours faithfully, 
D. CAMPBELL. 


Telephonic Research. 


I suppose it has also seemed peculiar to you that none 
of the text-books, &c., on telephones state the source 
from which the information is derived that Mr. 
Yeates, of Dublin, experimented with the Reis tele- 
phone, and placed a drop of -water between the 
electrodes. To-day, while going through a mechanical 
magazine, I noticed an article which is very suggestive, 
because it says that the Dublin Medical Press (pre- 
sumably of 1864) contains a description of experiments 
with an acoustic telegraph (presumably Reis’s), and says 
that a membrane at the receiving station was thrown 
into vibrations corresponding to the vibrations of the 
membrane at the transmitting station. I enclose the 
article (in German) just as it appears in journal found 
by me :— ; 


Zeitschrift des Architecten Vereins fiir das Kinigreich Hannover, 
A.D., 1866, Vol. XII., page 147. 

Neues System A Rustischen Telegraphie. Die Dublin Medical 
Press verdffentlicht einen Artikel iiber diesen neuen Apparat 
welcher gestattet die Tone der menschlichen Stimme nach einem 
entfernten Orte zu tibertragen. Man spricht in ein Rohr hinein 
nahe welchem eine Membrane angespannt ist deren Schwin- 
gungen durch den leitenden Draht auf eine gleiche Membrane 
an der Endstation tibertragen werden. Durch die gleichen 
Schwingungen wird derselbe Ton hervorgebracht und so soll es 
moglich sein in der That mit einem anderen Welttheile ein 
Gesprich zu fiihren. 

Article said to be‘taken from Nowvelles Annales de la Construc- 
tion, 1864, January to September, page 39. 


I am not at present in a position to consult the 
Dublin Medical Press (it does not appear to be a widely- 
disseminated journal, else we would have heard of it 
ere this). I suppose you will consider the matter of 
sufficient importance to consult the Dublin Medical 
Press, and give what it states in your Journal? [ 
notice that someone has brought up the Didaskalia 
as being a new thing. I trust I’m not in same boat. 
Anyhow, the article in German journal (copied from 
French journal) ought to settle question that Reis had 
in view transmission of articulate speech. In this 
I’m a follower of Prof. S. P. Thompson. 


A. M Tanner. 
Berne, November 21st, 1890. 


Australian Cables.—The Hon. John Gavan Duffy, 
Postmaster-General to the new Cabinet of Victoria, has 
expressed himself in favour of the cable guarantee, not- 
withstanding the refusal of Queensland and New 
Zealand to bear a share. 

Public opinion is gradually beginning to assert itself 
in the mother country as to the desirability of a direct 
cable from Canada to Australia, says the TZoronto 
Empire of November 17th. Readers are doubtless 
familiar with the discussion which took place in the 
English Press this summer on this question, and the 
timely action of Mr. Sanford Fleming, impressing the 
advantages of a Pacific cable, has already had impor- 
tant bearings. The great shipping agency, Lloyd’s, has 
taken a decided stand in the matter, as the following 
extract from a letter received by Mr. Fleming to-day 
from Mr. H. M. Hozier, secretary of that body, shows : 
—I ought to inform you that my committee have per- 
sonally drawn the attention of the Prime Minister in 
this country and of the Chancellor of the Exchequer to 
the necessity of an alternative telegraphic route to 
Australia and the Hast by means of a telegraphic cable 
across the Pacific,and I am sure that my committee 
will be most happy to bring this matter forward and 
give it their assistance in every way in their power on 
all occasions. 
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OVERHEAD LINES AND THE BOARD. 


OF TRADE. 


THE two memorials to the Board of Trade, copies of 
which were published in the correspondence columns 
of our last issue, show that a wide difference of opinion 
exists between that Department and some important 
manufacturing and contracting firms with regard to 
the precautions necessary for the erection of a safe 
overhead line. Whilst agreeing with the memorialists 
that a change is certainly necessary, we cannot help 
thinking that they have not made as good a case as 
was possible; and we hope, therefore, that if, as is 
probable, the Chamber of Commerce takes the matter 
up, it will, before addressing the Board of Trade, 
make an exhaustive enquiry ; and by obtaining the 
views of all manufacturers and coniractors who have 
had practical experience with overhead conductors, 
be enabled to present a strong and _ well-stated 
case. Had such a plan been followed by the com- 
mittee of the Council of the Institution of Electrical 
Engineers, when the regulations were first submitted 
to them, the need for amendments so soon after the 
issue of the rules ought never to have arisen; but, 
instead of acting in this manner, a committee of gen- 
tlemen, who were either without the necessary 
experience, or had not sufficient personal interest 
in the questions involved, appear to have approved of 
the proposed regulations in the name of the whole trade, 
without ever realising in the slightest degree what it was 
to which they were agreeing. Naturally this approval 
of the regulations may be used as an argument against 
the proposed amendments, and it therefore behoves the 
trade generally to try and arrange a new modus 
operandi by which they shall secure to themselves the 
right ot being consulted by the Board of Trade before 
any regulations affecting their business are promulgated. 

The first memorial deals with the regulation specify- 
ing the thickness of the dielectric, and a brief con- 
sideration of. the requirements.of a safe overhead 
conductor shows. that these. are; (1) a sufficiently 


high insulation resistance to render accidents practi- 
cally impossible through direct leakage, if the outer 
covering of the cable comes in contact with a human 
being or another wire; (2) a sufficient thickness of 
insulating material to allow of the necessary handling 
during erection without damage to the cable ; and (3) 
the protection of linesmen and others from shocks due 
to the discharge from the exterior surface of the cable 
of the charge which is induced thereon. 

So far as accidents from direct leakage are concerned, 
ample experience has been gained in working high- 
pressure alternating circuits underground to show that 
a thickness of one-tenth of an inch of insulating 
material, if of suitable quality, is quite unnecessary for 
the smaller sized conductors ; and we may here draw 
attention to the fact that, so far as guarding against 
accidents from this cause is concerned, the Board of 
Trade regulations are quite insufficient, since they 
specify a uniform thickness of dielectric, irrespective 
of the size of the conductor, or of the nature of the in- 
sulating material employed. The only reasonable form 
of specification for dealing with this condition is such 
an one as is proposed in the memorial, viz, that the 
cables shall have at least a certain minimum insulation 
resistance per mile, when tested under the best condi- 
fions for discovering the existence of faults. 

The insulation resistance proposed by the memo- 
rialists appears to us sufficiently high to meet all 
practical requirements, and if a clause were added 
specifying that during immersion the cable should be 
subjected to a difference of potential at least equal to 
that at which it is to be used, we think that no reason- 
able objections could bs offered to the proposed 
amendment on the score of danger from direct leakage. 

The second requirement has to do with the mecha- 
nical strength of the insulating material, and here again 
the experience of all work done, whether indoor or 
outdoor, underground or overhead, shows that small 
cables with much thinner insulation than that specified 
can withstand a considerable amount of rough usage. 

Many of us have seen cables with even less than a 
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sixteenth of an inch of insulating material pulled into 
pipes, bent round corners of small radius, straightened 
out again, and subjected to other such treatment with- 
out injury ; and, were it only this that had to be looked 
to, we would say that the thickness now suggested was 
more than was necessary ; but there is another matter» 
which is really one for manufacturers to speak on, and 
is dependent on the excellence of their machinery, and 
the care with which their work is done, and that is the 
difficulty of being absolutely certain that throughout a 
long length of cable the covering is perfectly even and 
homogeneous. We believe that excellent results are 
now obtained in this respect, but for all that we think 
that, when high pressures are to be used, it is well to 
err a little on the safe side. A fault due to a slight un- 
evenness in the covering would not show any per- 
ceptible difference in the measured insulation resist- 
ance ; but the test at high pressure already suggested 
should discover it, if sufficiently bad to be in the 
slightest degree a cause of danger; and this test, 
together with the thickness of dielectric now proposed, 
should be a sufficient safeguard against accidents caused 
by mechanical faults. 

Generally speaking, so far as the two conditions of 
safety already spoken of are concerned, there is no 
reason why any difference should be made between 
underground and overhead cables ; and it is therefore, 
we suppose, with a view to guarding against accidents 
from discharge that the greater thickness of dielectric 
is specified. This particular source of danger does not 
appear to have received the consideration due to it; 
otherwise the attempt to get rid of it by simply 
thickening the insulation would not have been made. 
It is true that an increase in the thickness of the 
dielectric will decrease the discharge, other things 
being equal; but a far more important factor in prac- 
tice is the extent of surface in electrical contact with 
the discharging circuit. When the outer covering of 
the cable is dry, and therefore the contact surface is 
practically limited to the amount covered, say, by a 
man’s hand, no unpleasant results need be apprehended 
with the ordinary class of cable and a pressure of 
2,000 volts ; but should the outer covering be wet, so 
that the surface is a fairly good conductor, the man’s 
hand would really be in contact with a considerable 
area, and an unpleasant shock would certainly result, 
even with cables covered with a tenth of an inch or 
more of insulating material. We are not aware of any 
exact measurements having been made; and as it is 
not desirable that they should be first made, when a 
human being is the measuring instrument, we would 
commend this matter to the notice of manufacturers 
and others, who have the necessary appliances for 
making tests, in the hope that they will be able to 
supply further information. 

The insulated suspending wire, which is connected 
at frequent intervals by non-metallic ligaments to the 
outer coating of the cable, will, when these ligaments 
are damp, be just as unpleasant to touch as the cable 
itself ; being, in fact, under those conditions, equivalent 
to a metallic sheathing. Now, we find it specified that 
when a metallic covering is used, that covering shall be 
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efficiently connected to earth ; and the same reasoning, 
which shows this to be necessary, should also require 
the earthing of all suspension wires. Such a course of 
action, by providing an easier path for a discharge than 


through a human body, would supply the necessary 


safeguards against accident. 

The other regulation, to which exception is taken, is 
that relating to the use of suspending wires ; and here 
we consider that a grave mistake has been made, since 
the Board of Trade is asked to make the use of sus- 
pending wires optional with cables where conductors 
are not larger than 7 No. 16; whilst no notice is taken 
of the regulation concerning the wind pressure to be 
allowed for, a regulation which, if it remains in force: 
will render the proposed alteration inoperative ; since, 
as a little calculation would have shown, these smaller 
cables cannot be used without suspending wires for 
spans for anything like 200 feet, when a wind pressure 
of 50 lbs. per square foot, and a factor of safety of six 
have to be allowed for. We do not propose to enter 
into any discussion of this question, as in a recent 
issue* we printed an article on this subject by 
Mr. Russell, which showed how much the require- 
ments of the Board of Trade were in excess of 
what has been previously considered sufficient for safe 


‘work ; but we think that all efforts should be directed 


to getting the wind-pressure clause amended, and that 
until this is done it is futile to discuss the question as 
to whether suspending wires are necessary or not in 
particular cases. 

In concluding our present remarks, we would con- 
gratulate the trade on the fact of some steps having now 
been taken to get these regulations amended ; steps 
which, we hope, will lead to a more satisfactory arrange- 
ment. We are, however, surprised that the firms whose 
signatures are appended to these memorials should have 
been content to put their case before the Board of Trade 
in such a feeble manner; more especially when we 
consider that two of them are connected with the 
manufacture of cables, and should have sufficient ex- 
perience to enable them to present a much more forcible 
memorial, and one that could not but carry great 
weight with it. 


THE proceedings of the Physical 
Society recently published, contain the 
interesting paper of Prof. Ayrton, Mr. T. Mather and 
Mr. Sumpner on “ Galvanometers.” The whole history 
of this valuable and indispensable piece of electrical 
apparatus would form a voluminous work, and might 
be appropriately dealt with by that indefatigable elec- 
trical historian, Prof. Silvanus Thompson. Attention to 
various points of detail has vastly improved the original 
form of the Thomson reflecting instrument, though it 
is surprising how closely in general form the early 
patterns have been (and wisely so) adhered to. There 
is still room for improvement, however ; the hinging 
of the coil frames is one most noticeable change that 
has been marked within the last 20 years, but we find 
that the absurd arrangement of bringing out the coil 


Galvanometers. 


* ELEcTRIGAL Reyinw, 24th October, p. 489. 
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ends near the centre of the coils is still adhered to, the 
result being that the coils cannot be swung on their 


hinges without having to disconnect the ends of the - 


wires from the terminals to which they are attached ; 
if this is not done the spiral connections are pulled out 
of shape, and in any case are made very untidy. The 
spiral connections ought, of course, all to be led to and 
brought out close to the hinges where the movement is 
least, and we are surprised that this has never been done. 


IT is surprising how little the con- 
ditions for telephonic working through 
underground or submarine wires seem 
to be grasped by numerous so-called electricians ; one 
would have imagined that the law was as well known 
as that of Ohm. That the product of the total capacity 
in microfarads and the total resistance in ohms of the 
line, or its “KR,” must not exceed a certain value is a 
simple and easily recollected law. What this value is, 
depends upon circumstances ; but its average value for 
good speaking is about 10,000. This figure is known to 
be correct as the result of numerous experiments, and it 
disposes of the absurd notion that some people have, 
that telephoning through a cable several hundred miles 
long is possible. 


Submarine 
Telephony. 


A CORRESPONDENT writes :— “In 
ae eens ede. the latter part of one of your leading 
_ articles entitled ‘State Control,’ the 
action of the Board of Trade with reference to electric 
lighting is severely criticised, but not so severely as it 
deserves, for that would be impossible. Your remarks 
would bear repetition again with special reference to 
the overhead wire question. I think it perfectly 
scandalous that after electric lighting has reached its 
present stage of progress by private enterprise and 
individual effort, the Government should step in with 
its grandmotherly legislation and restrictive policy and 
s0 hinder future progress. But it is always the same. 
Officialism does act always so, must in fact act so, 
though people cannot see it until by getting the 
Government to interefere in their affairs they make a 
rod for their own backs. The acientific adviser to the 
Board of Trade knows nothing about practical electric 
lighting, save what those he now dictates to have 
taught him, small claims, I think, for so important a 
position.” 


THE South American Journalof 29th 
ult. says :—“ Mr, E. Barra has applied 
to the Government of the Argentine 
Republic for the privilege to build a line of telegraph 
from Buenos Ayres to the Cordillera, where it would 
join another line to the Pacific. This line is intended 
to compete with the Transandine Telegraph.” It is also 
announced that the Diario Official of October 30th 
contains a ministerial resolution issued by the Depart- 
ment of Pablic Instruction, Posts and Telegraphs, 
authorising the Western and Brazilian Telegraph Com- 
pany to lay a duplicate cable along the coast of Brazil. 
The Chilian Government has accepted a tender for the 
construction of a line of telegraph between Tongoi and 
Tamayo. 


Projected New 
Telegraph Lines, 


AT a recent meeting of the Berlin 
Electro-Technical Society, M. Gra- 
winkel read a paper on the condition 
of underground lines belonging to the Administration 
of Posts and Telegraphs of the German Empire, des- 
cribing at the same time the system adopted in the 
various tests. In contrasting the results of tests taken 
during 1889 with those of former years, the author is 
forced to come to the conclusion that the much lower 
insulation observed in the gutta-percha core more 
recently laid down, as compared with the insulation 
obtained originally on the older lines, is due to nothing 
else but the inferior quality of the gutta-percha now 
employed ; a consequence resulting from the enormous 
demand for this material. 


Insulation of Under- 
ground Lines. 


rire aie THE first instalment of a series of 
Insulated Wires and articles under the heading of “A 
Sun Practical Guide to the Testing of 
Insulated Wires and Cables,” written by Mr. Herbert L. 
Webb, appears in the New York Electrical Engineer 
for November 19th, 1890. So far as the subject is at 
present carried, we fail to see that the treatment is in 
any degree more simple than that to be found in many 
text-books, Culley, for example, although the raison 
@étre of the article is nominally for the purpose of 
assisting the “budding expert” to grasp the rudiments 
of electrical testing. Perhaps as the matter advances 
we may find reason to alter our opinion. We must 
admit that it is rather early to come toa conclusion. 


IT is not often that a journal devoted 
to gas matters makes a candid state- 
ment regarding electric lighting, but the 
Gas World in its last issue has done so. In referring 
to the financial position of the Swan United Electric 
Light Company, our contemporary says :—“ Go where 
we will, however, this fact stares us in the face, that 
electric light companies are getting customers in 
quarters where formerly gas reigned supreme. Whether 
they will be able to retain these customers, or whether 
these customers will continue to pay the high price 
which must be charged to earn dividends, are different 
questions. All we can say is, that when the two illu- 
minants come into competition the gas shareholder 
does not suffer, that is, if the manager or engineer 
keeps abreast of the times and pushes business in 
quarters hitherto neglected.” 


A Candid 
Statement. 


TuE lengthy letter of Mr. Desmond 
G. FitzGerald, which appears in our 
correspondence columns, relieves us 
of the necessity of replying at length to an esteemed 
trans-Atlantic contemporary, to whose criticisms we 
briefly referred in our last number.. We would recom- 
mend both the New York Electrical Engineer and Mr. 
Stepney Rawson to peruse Mr. FitzGerald’s communi- 
cation, which may tend to make both parties moderate - 
their transports. In connection with this matter we 
cannot refrain from again mentioning how curiously 
alike are the contents of Mr. Rawson’s recent letter and 
our contemporary’s leader. 


The Electro- 
Deposition of Copper. 
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SOME FACTS CONCERNING GUTTA-PERCHA. 


IN a previous issue (November 21st) we gave a brief 
description of the conditions attending the gutta-percha 
industry. The last number (22nd November) of La 
Lumiere Electrique contains the first instalment of an 
article from the pen of M. Sérullas upon the same sub- 
ject. The author, it appears, is exceptionally well 
qualified to discuss the question in all its bearings, as 
not only has he made aspecial study of the gutta-percha 
trees, from a botanical point of view, but he was also 
engaged, between the years 1884 and 1889, in extensive 
exploration and comprehensive research throughout the 
gutta-percha producing districts. 

The author describes the extirpation of certain 
varieties of the gutta-percha tree, and explains the 
difficulty now experienced in obtaining the best gums 
in any appreciable quantity. He incidentally men- 
tions the fact that two French manufacturing companies 
were compelled to abstain from competing for cables 


between France and the north coast of Africa, recently 


offered to tender by the French Government, owing to 
the scarcity of gutta-percha of a suitable quality. 

M. Sérullas affirms that absolutely no percha, free 
from adulteration with inferior mixtures, now leaves 
the forests, and he describes how the natives bring to 
their villages, for the purpose of general mixing, all 
sorts and conditions of low-class gums. He further 
shows that the second-class gums are becoming as scarce 
as the better variety, and that now the percha quoted 
as being of the best quality is not even equal to the 
classes which originally figured as third rate, 

Although, the author continues, many European 
merchants, at the centres of exportation, pride them- 
selves on their intimate knowledge of the attributes 
of the various gums which come under their notice, 
they are but children in the hands of the native col- 
lectors and of the Chinese middleman. And in addi- 
tion to the devices and tricks which the gums are 
subjected to, the difficulties attending the selection of 
gutta-percha are further increased by the great dif- 
ferences presented by the same species due to the par- 
. ticular locality of growth, the age of the plant, and the 
method and season of collection. It is consequently 
impossible to place any reliance upon the supposed 
quality of gutta-percha, even when carefully selected 
for employment in its most important 7dle, that is to 
say, as the dielectric in submarine cables ; the adulte- 
ration or mixture of various and inferior gums follows 
no rule, no proportion, either as to quality, quantity, or 
species. 

M. Serullas states that after a laboured study of the 
various gums, he has succeeded in arriving at an ana- 
lytical method, by which he is able to determine the 
qualities of mixtures of gums recently collected ; but 
- this method cannot be depended upon to indicate the 
quantities of the component parts, and it is completely 
_ at fault with regard to old mixtures. With the latter, 
chemical reactions, electrical tests, spectral analyses, 
and microscopical examination, are ineffectual, although 
in certain cases the presence of secondary resins, and 
the results of the separation of the glucose colouring 
matters which stain the gums, may indicate the exist- 
oh of such and such a gum in the mixture, but that 
is all. 

A gum, such as that obtained from the Minuesops 
Balata, almost entirely composed of the fundamental 
hydro-carbons of the guttas, is not invariably the one 
which will be longest in changing. A remarkable fact 
connected with gutta-percha is that’ two mixtures, 
exactly similar in all respects, are quite likely to give 
very different results after the lapse of a few months. 
Hence, M. Sérullas says, it is not to be wondered at that 
different portions of a core, in all of which the same 
percha is supposed to be used, may develop very dis- 
similar characteristics, even in a comparatively short 
period. 

Gums of low quality, even when pure, behave with 
regard to their constancy and lasting properties in the 
Same manner as mixtures. -And with respect to oxida- 


_make the Isonandra scarce. 


tion, and to the combination of elements and atomic 
distribution, a very interesting question presents itself 
as to the changes in molecular equilibrium to which 


: these substances are subject. 


The Isonandra Gutta, or Isonandra Percha, the most 
valuable of the family of guttas, is also the one most 
infrequently met with. It will not grow near the sea, 
nor at a height of more than 200 feet above the sea 
level, and, although it requires constant humidity, it 


_ does not thrive in the neighbourhood of stagnant water. 


It is almost exclusively found in shallow ravines 
where the soil is of a compact clay, and where the 
roots can seek running water. Other reasons besides 
those connected with climate and locality combine to 
The reproduction of the 
species by seed never occurs at any considerable dis- 
tance, the young plants being always found grouped 
close around the adult trees. The seeds not only very 
quickly lose their germinative power but when ripe are 
eagerly sought for by many of the birds and beasts of 
the forests. 

In addition to the wholesale cutting down of adult 
trees, and of the second growth before it attained 
maturity, for it has been the practice for some con- 
siderable time to cut trees only 10 or 11 years old, the 
reckless clearing and burning of the forests for the cul- 
tivation of gambier, and in Borneo for coffee planting, 
in Sumatra for coffee growing, and in the Malacca 


, peninsula in the search for tin, have contributed 


towards the extirpation of the Zsonandra, for though 
the jungle grows again after the forests have been 
burned, the gutta-percha trees do not reappear where 
fire has once passed. 

The serious position in which submarine telegraphy 
is placed owing to the complete extirpation of the only 
tree producing a gutta-percha suitable for the core of 
submarine cables, and the utter failure of all attempts 


-to replace it, for this especial purpose, either by low 


class gums, or by nondescript preparations, is clearly 
set forth by M. Sérullas. He points out that all these 
would be substitutes, are precisely lacking in the very 
quality which gives its great value to pure gutta-percha 
of the best variety when used asa dielectric under water, 
that is to say, its almost indefinite immutability. The 
author has a good deal to say on this point, but we need 
not follow him further in this direction, since there is 
nothing very novel in his remarks, and his contention 
scarcely admits of controversy. 

Some idea may be gained of the tremendous inroads 
made upon the gutta-percha producing districts of 
Malaysia from the following figures :— 

In 1845 there were imported to Europe 19,836 lbs. 
of gutta-percha. In 1851 the amount barely reached 
30,856 lbs. ; but in 1855, when collecting commenced 
to spread throughout the archipelago, the quantity con- 
siderably exceeded 661,200 lbs. 

In 1857, there were placed on the Amsterdam market 
alone nearly 551,000 pounds, which was valued at 3°28 
francs per kilogramme, or, roughly, at 1s. 3d. per pound. 

In 1870, Malacca and Selangore alone, exported rather 
more than 220,400 pounds. 

In 1879, the quantity imported to Europe reached the 
enormous total of 4,408,000 pounds; of this amount, 
Sumatra contributed 297,540 pounds, Borneo 2,865,200 
pounds, and the remainder principally came from 
Padang and Perak. 

The gutta-percha brought to the Singapore markets 
in 1879-80 was double the quantity sold in that place in 
1869-70 ; but since 1880 there has been a considerable 
and continual decrease. M. Sérullas is not very ex- 
plicit as to the dates when the various districts despoiled 
of gutta-percha trees ceased exportation. This informa- 
tion would, perhaps, be difficult to obtain with any 
degree of accuracy ; but we gather that all collecting 
ceased in Singapore in 1857, in Malacca and Selangore 
about 1875, and in Perak between 1883 and 1884. 
These districts, it should be remembered, had been 
amongst the most fruitful in their yield. 

It was not until 1883 that the British Government 
ordered the cessation of gutta-percha collecting through- 
out their possessions in the Straits; too late, indeed, 
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to preserve the existence of the tree. Unfortunately, 
the method adopted by the natives of collecting the 
gums attracted but little attention on the part of 
European Governments until too late to avoid the 
consequences. The real yield of the gutta-percha 
tree was unknown until quite recently, and such 
information as was given, notably, by Dennys, 
Morton, Von Gaffron, and Schlimmer, led to ex- 
aggerated ideas as to the inexhaustible resources of 
Malaysian forests. 

The author, in dealing with the very important 
question of the yield of sap per tree, points out that 
even the more moderate estimates of Dr. Burck are 
greatly in excess of the actuality, and he lays some 
stress upon the fact that whereas this well-known 
botanist could only have examined a few trees, and 
these not under the most favourable conditions, he, M. 
Sérullas, experimented upon more than 6,000 Json- 
andra of various ages and in different localities. 

The Jsonandra of good quality is not fully grown 
till 28 or 30 years of age. It then commences to flower, 
an operation repeated every two years. When mature, 
the trunk is generally cylindrical, having a circum- 
ference of about three feet at a height of 5 feet from 
the ground. The adult Jsonandra, under ordinary cir- 
cumstances, supplies about one-third of a pound of sap. 
Adopting this figure, M. Sérullas estimates the number 
of Jsonandra cut down in Borneo alone during the 
year 1879 at not much less than five millions. 

In attempting to arrive, by reference to the quantity 
of gum of the best quality exported from Malaysia, at 
some idea of the destruction of Jsonandra, it must be 
remembered that the wholesale cutting of adult trees 
_ necessitated, in order to keep up the supply, enormous 
inroads upon the immature plants, which naturally gave 
very much less sap per tree than the fully-grown ones. 


_ (To be continued.) 


ON THE NEW STANDARD EDISON ELEC- 
TROLYTIC METER.* 


By A. E. KENNELLY and R. S. WHITE. 


SINCE the last meeting of the association, the new and 
improved pattern of the Edison meter has been decided 
upon, received Mr. Edison’s approval, and has been 
completed by the Edison General Electric Company. 
It has already been introduced into two stations, 
Brooklyn and Winnipeg, and the reports upon its 
behaviour in each case are excellent. There are four 
standard sizes of these 3-wire meters, Nos. 1, 2, 4 and 
8, designed to supply 40, 80, 160 and 320 lamps respec- 
tively. Meters of larger capacity than these are made 
specially. In all sizes, however, the bottles and plates 
are alike, and of the pattern shown. The spools, too, 
are alike, making the resistance of the bottle circuit 
the same in every meter, and the drop of potential in 
the out at full load is the same, namely, four-tenths of 
a volt. 

It is arranged that in the smallest or No. 1 meter, 
each milligramme of weight transferred represents one 
ampeére-hour of supply, and the transfer is 10 milli- 
grammes per hour on full load. Similarly every meter 
transfers 10 milligrammes per hour at full load, so that 
each milligramme of transfer in a No. 8 meter repre- 
sents eight ampére-hours, and in a No.4 meter four 
ampere hours, the number of the meter being the index 
of the supply in each case, 

This greatly simplifies the system, reduces the weight 
of bottles that have to be daily transported, reduces the 
stock that the station has to keep in hand, makes only 
one balance requisite instead of two, and with reason- 
able care the use of a separate multiplier for each size 
of meter is not found to be an inconvenience. The 


~ Read at the Convention of the Association of Edison Ilumi- 
nating Companies. 


ina No. 1 meter. 


objection has been urged against the system that there 
is danger in making one milligramme of transfer stand 
for so large a unit as eight ampére-hours in the No. 8 


‘meter, since an error in weighing or in the proportions 


of the meter would result in an error in the bill eight 
times as great as the same discrepancies would produce 
Even granting the validity of the 
objection, however, it is evident that since meters are 
introduced in the capacity proportionate to their 
duty, the error in the No. 8 meter bill will only bear 
the same ratio to the whole amount charged, that the 
smaller No. 1 error bears to its bill. As a matter of 
experiment, taking, for instance, a series of tests made 
with the meters by one of the writers at Brooklyn, the 
records of a set of Nos. 1, 2, 4 and 8 meters, worked in 
series, and at intervals for a week on half load for the 
smallest, or five ampéres, one-sixteenth of the load for 
the largest, showed practically the same results, the No. 
8 meter under indicating about 2 per cent. 

This high degree of relative accuracy, setting aside 
all questions of care and skill, is secured by three 
things; The first is a higher degree of absolute accu- 
racy in general. The old pattern meter is universally 
admitted to be a faithful and accurate instrument, but 
the intrinsic accuracy of the new pattern is about three 
times as great. The only chance for error in the opera- 
tion of the electrolytic meter, accidents aside, is the 
variation of resistance in the bottle whereby the true 
ratio between the currents in the bottle and shunt cir- 
cuits is upset. The extent of such a disturbance of 
course depends upon the relative proportions of resist- 
ance in bottle and spool. Suppose it were possible for 
the new bottle to even double its resistance and to 
become 5 ohms instead of 2°5 ohms, at normal tem- 
perature. In circuit with a spool of 465 ohms, such a 
change would only upset the balance, and make the re- 
cord in defect 5 percent. In the old pattern meter the 
doubling of the bottle resistance, were such a variation 
to be expected, would make the readings 15 per cent. 
in defect. 

The second preventive of error in the larger sizes is 
due to the uniformity in the size of plate. A cause of 
discrepancy has always existed in a slight gain of the 
plates in weight independently of the current’s action 
and due to their oxidation superficially. With care 
this source of error has always been minimised, but 
with the old meters it increased with the size of the 
meter, since a larger plate offered a larger surface to 
oxidisation. In the new patterns it is of course a fixed 
amount ih all sizes, and owing to the small area of 
plate, is in any case very small. 

The third precaution against error in the larger sizes 
is the use of duplicate bottles in the Nos. 4 and 8, as 
mutual checks which are not required in the Nos. 1 
and 2. 

Another improvement is in the plates. These are 
castings of pure zine alloyed with 2 per cent. by weight 
of pure mercury. This amalgam has the advantage of 
being more readily brought into good condition for use 
Sefer rolled plate ; the trouble of varnishing is also 
saved. 

The only other noteworthy change has been in the 
solution, which is about twice as dense as in the old 
bottles. 

Mr. Edison has recently completed a mechanical 
meter on the pattern of one of his early patents in that 
direction. This instrument is a small motor delicately 
constructed. The armature commences to rotate as 
soon as one lamp in the supplied circuit is turned on. 
The rotation accelerates as more lamps are lit, until at 
the full load of 20 lamps the speed is 600 revolutions 
per minute. A counter worked from the armature 
shaft records the number of rotations, and on duly pro- 
portioned dials the supply. The field magnets are 
kept charged by a feeble current from the mains, while 
the main current passes through a shunt as in the elec- 
trolytic meter, and from the shunt terminals wires pass 
to the armature. The drop of potential in the shunt at 
full load is 15 volts. The model, though complete in 
itself, will be slightly modified in detail to suit com- 
mercial use, and will then be available for such cases 
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where a mechanical meter is desirable. Mr. Edison 
does not consider that a mechanical meter can possibly 
be as cheap or as reliable ag the electrolytic meter, 
firstly, owing to the necessary frictional error which 
makes the record too low for very light loads and low 
speeds, and, secondly, owing to the mechanical wear 
and tear of the working parts, which will need atten- 
tion and exchange from time to time; but there are 
cases in which a direct-reading mechanical meter will 
be an advantage, and he expects that from the tests and 
behaviour of this model it will serve the purposes. 

The conclusions, drawn from an experience of one 
year with the standard Edison meter, are as follows :— 
Daring the year’s work with the new standard meter, 
we have taken 4,088 incandescent, 853 are lights, and 
244 motor readings—a total of 5,185, and have obtained 
uniformly good results. In a large number of cases 
customers have kept tally of lamp-hours, and in every 
instance expressed themselves as satisfied. A consider- 
able number of tests have shown marked accuracy. 
The greater despatch and care with which the meter 
work can be performed has been abundantly shown. 
The use of small and uniform plates secure, by the 
balance method, doubled accuracy in weighing and the 
elimination of the oxidisation error. In brief, our ex- 
perience with the standard meter shows improved ease 
and economy in operation with more uniform and 
accurate results. In so far as a chemical meter “fills 
the bill,” little remains to be said. 
_ It may be interesting to note the use of four Aron 
meters on our circuit for the past year. The frank, 
open countenances of these meters have won the favour 
of the meter man and the confidence of the customer. 
We may conclude, then, it is in the line of a direct 
reading dial meter that we are to look for the next 
advance in the commercial treatment of the meter 
question. 


THE ELECTRIC RESISTANCE OF BISMUTH 
IN A MAGNETIC FIELD. 


Mons. A. LEDUC has recently been engaged on the 
problem of determining a mathematical formula by 
means of which it would be possible to calculate the 
resistance 


Ry, t 


of a wire of bismuth placed in a magnetic field of 
value, M, and at a temperature, ¢°, in terms of its 
resistance, R,, at 0°, outside the field. 

The resistance at 7°, outside the field, is well expressed 
by the general formula 


Ri = Ro, (1 + ki+tml+n#) 


in which the coefficients vary according to the character 
of the specimen of bismuth that is being examined. 

Under the influence of the field the unit of resistance 
has been shown to be subject to an augmentation, Z 
which is given by the hyperbolic equation 


Zz? + BZ — aM? = 0,* 


And this is of such a kind that if we assume 


meth 


5 we finally get the formula 


Ry,i= Bo (1+kt4+ m+n) (1-6 + V P+ aM?) (1) 


Leduc has been examining the influence of tempe- 
rature upon the coefficients a and J, and at a recent 
meeting of the Paris Academy of Science he read a 
paper embodying the regults of his research. 

The specimens of bismuth which were examined 
were of the following nature :—One was a fine thread 
of metal obtained LOD the pe eervale of the nitrate ; the 


* Vide Comptes Rendus. 
1890, 


February Ist, 1886, and January 20th, 


other two were wires wound in the form of a double 
spiral, and were made from meta] that had been fused 
and run into tubes, which were then placed in an oil 
bath at 280° C., and slowly cooled down. The metal 
from which one of these spirals was prepared was the 
pure bismuth of commerce ; in the other case it was 
specially prepared from the pharmaceutical sub-nitrate 
by solution in nitric acid, precipitation with ammonia, 
and subsequent reduction with cyanide of potassium. 

On the whole, the results obtained for those 
specimens were very nearly the same ; but the speci- 
men last described had a sensitiveness to magnetism 
which was superior by 10 per cent. to that of the first, 
and by about 15 per cent. to that of the second. On the 
other hand, its resistance outside the field presents a 
minimum towards 23° C. This specimen was con- 
sidered by Leduc to be the purest of the three, 

The coefficients were both found to vary with the 
temperature, as indicated in the table below. The in- 
fluence of temperature diminishes slightly as the 
intensity of the field increases. 


t 18° 447° 100° 130°8° 157°5° 
a. 10! 221 143 55 33 22 cai 
B. 108 263 275 301 316 342 


The values of 6 are given approximately by the 
formula 


P=0°258 (1+0:000907 . ¢4+-0:00000728 . 2) ......... (2.) 
Those of a x 101! are given by the formula 
a— 10"! = 288'5 (1—0°01455 . t + 808 . 10-7. t?-163 . 10-9. #8) ...... (3.) 


But this equation indicates at about temperature 165° 
a change in the curve which experiment does not con- 
firm and according to it a disappears at about 209° C. 

Leduc’s results are well illustrated by the equation 


a. 10! = 288°5 (1 — 0:0145 .¢ + 819. 107 ae 
— 194. 10-7, + 141. 10-12, ¢4) 


According to this equation a disappears at about 
261° C. 

_In spite of the somewhat empyrical character of this 
function and the uncertainty existing in the determin- 
ation of its coefficients, Leduc considers that a does 
disappear and that the influence of magnetism vanishes 
at the fusing point of bismuth. 

The resistance of a specimen of bismuth may be 
calculated within the limits of Leduc’s experiments by 
means of the formulae (1), (2) and (3), and probably at 
temperatures lower than the melting point by means of 
the formule (1), (2) and (4). 

It may be added that in the above case we have 


oes ~~ 510s 
m= 125.10” 
m= — 10° 


In applying this property of bismuth to the measure- 
ment of magnetic fields it will be sufficient to know 
the variations of a and 6 at the ordinary temperature, 
and then they may be expressed by the binomial formule. 

Thus if we express Zin thousandths, we may in such 
an actual case merely take 


a = 0:00231 [1 — 0:0153 (¢ — 15)] 
b = 181 [1 + 00011 (¢ — 15)] 
And this will only necessitate four measurements of 


Z, made in two known fields, at, for example, 10° and 
20° C. 


Lighting the Meuse Forts——The War Department in 
Belgium recently appointed a commission to inves- 
tigate the subject of employing electric projectors for 
the defence of the forts of the Meuse. The apparatus, 
which has been made by the Société de la Meuse, was 
placed in armoured turrets, which protect the personnel, 
and the current was supplied by a dynamo driven by a 
gas engine, The report of the commission has not yet 
been published. 
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THERMO-ELECTRICAL RESEARCHES. 
By Mzssrs. CHASSAGNY anp ABRAHAM.* 


InN the course of our study of the thermo-electrical 
elements, the comparison of several couples formed of 
different metals has furnished us with a valuable means 
of checking the accuracy of our measurements. This 
system of check consists in the fact that the values 
obtained verify very accurately the law of the inter- 
mediate metals. 

For the known temperatures of the junctions we get, 
betweer the electromotive forces of the couples formed 
by three metals, A, B, 0, the relation E(A C) = E (AB) 
+ E(B C). 

The experiments were arranged as; described ina 
former article.t In order to ensure the same tempera- 
ture at the heated junctions, the wires of the metals 
under consideration were soldered at one end into the 
same mass of copper. The other extremities, which 
were soldered to copper wires, were kept in vessels of 
ice insulated by wedges of paraffin. 

The experiments related to couples formed of the 
following metals :—iron, platinum alloyed with 10 per 
cent. of rhodium ; copper, pure platinum. 

We will now give the results of an experiment in 
which the junction wastplaced in the:vapour of boiling 


water :— 
Electromotiye fo1ces 


COUPLES. Beco Me 
volts. 
Iron-platinum alloyed with rhodium ... 0:0008945 
Platinum alloyed with rhodium-copper 0:0001980 
platinum alloyed with rhodium-platinum 0:0007897 


From these quantities we deduce for the electro- 
motive forces of the couples iron-copper, iron-platinum, 
and copper-platinum, the following values, opposite 
which we have placed those that were observed directly. 


Electromotive Forces. 
Couples, 


Calculated. Observed. 


Volts. Volts. 
Iron-copper 00010925 | 00010926 
Iron-platinum ... 0:0016842 | 0°0016842 
Copper-platinum 0:0005917 | 00005917 


This system of check, which was necessary for the 
continuation of our researches, shows, at the same 
time the degree of exactness of the measurements. { 


THE ELECTRIC LIGHT ‘AND THE PARIS 
MUNICIPAL COUNCIL. 


AT the last meeting of the Paris Municipal Council, it 
was established that the fire at a café on the boulevard 
was occasioned by too high electrical tension, and 
numerous complaints were also expressed as to the 
large quantity of smoke produced by the plant work- 
ing the dynamos. A long discussion arose on these two 
questions raised by MM. Binder and Duplan. The 
solution, however, as was indicated by M. Lépine, 
Secretary-General of the Prefecture of Police, did not 
lie within the jurisdiction of the administration. Still, 
in order to elucidate the duties of the city authorities 
in regard to the concessionary companies, the council, 
on the proposition of M. Ferdinand Duval, invited the 
Prefect of the Seine, to publish the contracts entered 
into by the city authorities with the Popp Company for 
the transmission of power, and with the electric light- 
ing companies. A resolution, proposed and seconded 
by MM. Stupuy and Morane, was then ordered to be 
sent to the administration, inviting it to make experi- 


* Comptes Rendus de V Academie des Sciences. 
- + Recherches de Thermo-Electricitié (Comptes Rendus, Vol. cxi., 
p. 477, 1890). 

} Experiments made at the Physics Laboratory of the Higher 
Ecole Normale, . to 


_over Blackfriars Bridge. 


ments and trials in order to find a good smoke-con- 
suming apparatus. 

We take the following, on the above subject from Le 
Soleil, which it prints under the heading of “The Popp 
Company ” :—“The accident which occurred in the 
cellars of the Grand Café was again spoken of. M. 
Maurice Binder wished to know the results of the 
inquiry made by the Prefecture of Poliee. The 
Secretary-General of the Prefecture stated that the 
Popp Company had installed, on its own account, in 
the cellars of the Grand Café, batteries of accumu- 
lators which were used for the feeding of about 1,400 
lamps. The accumulators became too highly charged, 
the apparatus worked badly, which caused an explosion 
and fire. And it appeared that the same cause had 
already caused similar effects on several previous occa- 
sions, which is the best proof that the surveillance of 
electrical stations is quite insufficient,” 


ILLUMINATION BY ARTIFICIAL LIGHTS. 


By 8S. ALFRED VARLEY. 


THE report of Sir C. G. Stokes, Lord Rayleigh, and Sir 
William Thomson, on the respective penetrating powers 
of oil lights, gas lights, and the electric light through 
hazy sea atmospheres, has been briefly noticed in the 
ELECTRICAL REVIEW of October 31st, 1890. The con- 
clusion which was arrived at by the above-named dis- 
tinguished physicists as the result of carefully-conducted 
observations is, that the electric light, as exhibited at 
the South Foreland, has greater penetrating power than 
the light produced from burning oil or gas. 

The purpose of this article is not to criticise in any 
way the efficiency of the electric light for lighthouse 
purposes, but to direct attention to certain matters bear- 
ing on the subject of general illumination. The object 
of all artificial illumination is to enable us to see in the 
absence of sunlight, but the part played by our optical 
organ seems to the writer to have been very generally 
overlooked in public discussions on the efficiency of 
the different systems of artificial illumination. 

The amount of light which the earth receives at any 
given spot is much greater in the summer than in the 
winter ; the light at mid-day is also greater than, say, 
an hour before sunset ; but we nevertheless see prac- 
tically as well on a bright winter’s day as we do in the 
summer, and we see in the afternoon of a summer’s 
day equally as well as we do at mid-day, the reason 
being that the pupil of the eye automatically adjusts 
itself to the amount of light received. 

Now, when arc lights are employed for the purpose 
of general illumination, the brilliancy of the light 
causes the pupil of the eye to contract, and consequently 
their actual efficiency is really very much less than that 
indicated by a photometer. 

It would be very interesting if a series of experi- 
ments were carried out to determine the penetrating 
power of quantity, as distinguished from the quality of 
the light. 

The oldest living electrician, as long as he can re- 
member, has been familiar with the terms, quantity, and 
intensity as applied to electricity, and he has clearly 
grasped the relationship of the one to the other in elec- 
trical phenomena; but the same can scarcely be said of 
the influence which the guantity of matter in a state of 
combustion has on the penetrating power of luminous 
rays through the atmosphere, apart from the actual in- 
tensity of the combustion itself. 

The penetrating capabilities of a large quantity of 
burning matter of low intensity were forcibly brought 
home to the writer in his daily journeys as a schoolboy 
He was so much im- 
pressed with the apparent. brilliancy of the 
lights on the coal-lighters as seen from the bridge 
on a winter’s evening, that he went down to 
the river bank to ascertain their source, and to 
his great surprise he found what appeared to be 
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very brilliant lights when viewed from a distance were 
only smoky coal fires burning in iron baskets. 

The apparent brightness of open coal fires, when 
viewed from a distance in a dark night, is undouhtedly 
in no small degree to be attributed to the behaviour of 
the optical organ itself. The pupil of the eye under 
such circumstances is very fully dilated, and conse- 
quently receives a large pencil of rays, and these rays 
being of low intensity, they do not irritate the eye and 
cause the pupil to contract. Now, it is within our 
experience that a large number of rays of low intensity 
entering the eye produces a similar effect on the retina, 
as a smaller number of light rays of higher intensity, 
and if the fact be taken into consideration that luminous 
rays of low refrangibility, such as those which a coal fire 
burning in the open air produces in abundance, are not 
nearly so much obstructed as rays of light of higher 
refrangibility (especially when the atmosphere is hazy), 
then the apparent superior brilliancy to the eye of a 
coal fire as seen from a distance over that of a gas flame, 
or even an electric light, is easily accounted for. 

The writer well remembers his attention being di- 
rected to a very brilliant light in the distance in the 
middle of a high road, which impressed the eye as 
being very much more brilliant than the gas lamps, and 
he found the light proceeded from the turnpike man’s 
fire-grate, an ordinary coal fire, which was not a very 
brilliant one. 

In the year 1860, or thereabouts, a company, actively 
promoted by the late Sir Charles Bright, was formed for 
lighting the streets, buildings, &c., with theoxyhydrogen 
limelight, and the company lighted for a shori time, ex- 
perimentally, old Westminster bridge. So far as general 
illumination was concerned, the system proved to bea 
complete failure, the impression produced being that 
the bridge was dotted with a number of bright and 
pretty stars, but that the illumination of the bridge 
was being effected by the ordinary gas lights. 

In the year 1874, speaking from memory, the late 
Robert. Sabine, Mr. Gatehouse, and the writer were 
experimenting at the British Telegraph Company’s 
_ works with a Gramme machine of the—at that time— 
largest size manufactured. The electric lamp was in a 
glass room on the top of the building looking towards 
the south, and the day was fine, but the sky was covered 
with light clouds through which the sun shone. 

We had a long wedge of semi-opaque neutral tinted 
glass for looking at the arc with, the surfaces of che 
wedge were ground flat and polished, the thinner end 
being a knife-edge and the thicker end being about half- 
an-inch thick. When looking through the wedge at 
about two inches from the thinner end the electric light 
was just visible to the eye, and a little higher up it became 
wholly obscured. Now the writer found to his surprise 
_ that when he looked at the sun through this wedge 
the sun could be seen through a considerably greater 
thickness of the semi-opaque glass than the electric light 
was capable of penetrating. Itoccurred to him afterwards 
that the wedge was possibly Jargely composed of opaque 
matter, and that the light passed through what was 
practically a number of fine pin holes, and that,as when 
looking at the arc, the glass wedge was not more than 
7 or 8 inches from it, the greater percentage of the rays 
struck the glass at an angle and passed consequently 
through a greater thickness than they would have done if 
the rays had been parallel as was the case when looking 
at the sun. At the same time, it seems somewhat 
remarkable that the sun’s rays after passing through 
95,000,000 miles of space, and then through clouds and 
our atmosphere, should have greater power to pene- 
trate semi-opaque matter than an electric are light 
which was only a few inches from the glass wedge. 

Everyone who has witnessed a great fire must have 
been impressed with its powers to illuminate. The 
writer had the good fortune to see the great fire which 
occurred in Tooley Street, now, a good many years ago. 
The dome of St. Paul’s, the Monument, and the build- 
ings on the Middlesex side of the river. were lighted 
up magnificently, owing to the quantity of light as 
distinguished from the intensity of the combustion. 

Now the writer would very much like to see syste- 


matic experiments carried out to ascertain the respec- 
tive penetrating powers of coal fires, gas lights, and the 
electric light through hazy atmospheres, and he would 
not be surprised if the results obtained from such ex- 
periments went to show that, under special conditions, 
it would be more economical for the purpose of illumi- 
nating distant objects, for a given amount of coal to be 
burned in an open fire grate than to burn a similar 
quantity in a steam engine, and from the energy 
developed, produce an electric light. 


ELECTRICITY METERS.* 


By ROBERT SHAND. 


BEFORE proceeding to consider the subject of this 
paper, it may be interesting to glance briefly at the de- 
velopments which have secured for electricity meters 
the wide attention they receive, and which have made 
them important factors in the success of any general 
system of electrical distribution. 

When the incandescent lamp was first introduced to 
an expectant public, people were quick to recognise its 
many merits and advantages, and the more considera- 
tion they gave the new illuminant, the more apparent 
became its vast superiority to all other illuminants in 
use for purposes of interior illumination. It was 
cleanly, and produced comparatively little heat, the 
atmosphere was not robbed of oxygen and vitiated with 
combustion products, as was the case where gas or oil 
flames were employed, and it could be used in many 
places where gas or oil would be unsafe. It was per- 
fectly understood, however, by those interested in the 
development of the new illuminant, that however much 
it might be admired, however desirable it might appear, 
its progress into general use would be determined 
principally by its price. If it cost more than people 
were accustomed to pay for their light, they would 
continue the use of the elderly, smoky article, and await 
the development—that is, the cheapening of the new 
and cleanly method of lighting. The expense and diffi- 
culty attendant on the maintenance of small isolated 
installations, involving the use of steam, gas, or other 
engines, dynamos, &c., was such as but few people could 
afford to incur; so that as long as this presented the 
only means whereby the benefits of the new illuminant 
could be secured, it must remain a luxury, the desired 
development could not be effected, and its progress into 
use must necessarily be extremely slow and unsatis- 
factory. 

Consideration, then, of the practical requirements for 
the supply of small consumers, suggested the construc- 
tion of central stations where electric energy could be 
generated on a large scale, and which could be fitted 
with a wide-spreading system of conductors in such a 
manner, that people so desiring, could have stores, 
houses, &c., within the area of distribution fitted up, 
and electric energy placed at their disposal in a manner 
analogous to that followed by gas and water companies 
in their supply systems. 
stations promised cheap distribution, and as, at that 
time, cheap production of electric energy by means of 
dynamo-electric machines was already an accomplished 
fact, it was assumed quite generally that electrical 
energy would almost immediately become available to 
small consumers ; but unfortunately many obstacles, 
then unforseen, acted to postpone the realisation of 
these sanguine hopes. 

Towards the end of the year 1886 it was estimated 
that the total number of incandescent lamps in use in 
the United States was only about one-half million, all 
practically supplied on the two and three-wire, low 
tension, direct system. Then came the development 
of the high tension parallel system of distribution em- 
ploying alternating currents and transformers, Many 
local companies engaged in arc lightiug saw the oppor- - 
tunity afforded them to supply incandescent lamps 
also, and quickly took their places in the new field of 
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enterprise thus opened. They realised that by using 
this transformer system many of the obstacles that pre- 
vented the growth of incandescent lighting on the low 
tension direct system, in other than districts closely 
built, were materially reduced. Numerous new com- 
panies were organised that made more or less a 
speciality of the alternating current system. Their 
activity reacted on those engaged in the development 
of direct current supply systems, spurring them to re- 
newed and greater efforts than before, with the result 
that at the present time a conservative estimate places 
the number of incandescent lamps in use in the United 
States at over three millions, of which number pro- 
bably one-third are supplied on the alternating cur- 
rent system. This development still continues, and 
its progress is so rapid that one cannot be said to risk 
much in expressing the belief that we are now on the 
highway toward the realisation of the condition of 
things eagerly anticipated and hoped for when central 
station construction was commenced ; that is, a distri- 
bution of electric energy so cheap and so generally 
available that all who wish may become consumers and 
secure its benefits, the one necessary condition being 
that they agree to pay the exact value of the energy 
consumed, no more, no less. 


This brings us at once to the question, On what de- . 


pends the value of the electric energy consumed ? This 
question must be answered before we can begin to 
devise methods of determining the “ value received ” 
which it is necessary to know before presenting the 
consumer with the record of his extravagance—his 
bill.” ; 

The value of the supply depends upon its volume or 
quantity and the electromotive force or pressure at 
‘which it is delivered. The product of the current in 
amperes by the electromotive force in volts gives the 
rate of the supply, that is, the power at any time in 
volt amperes, or watts. The total consumption, there- 
fore, is represented by the product, A, 


volts x amperes x time 
or volts x coulombs. 


For example : if we suppose two incandescent lamps 
in use, each taking one ampére of current at 50 volts 
potential, electric energy is then being converted into 
heat in the lamps at the rate of 100 watts per second. 
Assuming the current and the pressure to remain con- 
stant for one hour, the energy converted into heat in 
the lamps during that hour will equal 100 watts for 
3,600 seconds, or 360,000 watt seconds or joules. In 
practice this quantity would probably be expressed 
at 100 watt hours. It might also be expressed as 265,000 
foot-pounds, or ‘134 horse-power hours. When an 
ampere hour is spoken of, the electromotive force or 
pressure is disregarded, and an expression adopted 
which it is sometimes convenient to use, what is really 
meant being a supply of 3,600 coulombs of quantity of 
electricity. This supply may be delivered in a second, 
or in an hour, or any measurable interval of time may 
be taken in its delivery, but so long as the product of 
the current strength in ampéres by the time during 
which it was supplied equals 3,600, it may be expressed 
as an ampére hour. . 

For the measurement of any particular time of the 
electrical quantities we are considering, numerous 
beautiful and accurate instruments are available, but 
these evidently cannot comply with the conditions for 
ascertaining the value of a supply, extending, it may 
be, over a month or longer, the reason of this being 
that they are not furnished with means of constant 
following and registering its successive progressions. In 
order to know the value of a consumer’s supply with 
certainty and completeness, an instrument must be pro- 
vided capable of measuring the two factors of the 
supply—quantity and pressure—and also capable of 
making a continuous and cumulative record of the 
supply as it proceeds. An instrument capable of doing 
this is called a watt-hour meter, energy meter, or erg 
meter. When, however, it is considered permissible 
that the pressure factor be accepted as a constant by 
which the ampére seconds or coulombs recorded may 


be multiplied and the product accepted as representing 
the energy consumed, then the instruments capable of 
doing this, of recording ampére seconds or coulombs, 
are called coulomb meters. 

In any parallel system of supply the maintenance of 
constant potential at all points of supply is the charac- 
teristic and most important feature, and, where it is 
maintained, coulomb meters may do the work satisfac- 
torily, but where the potential fluctuates between limits 
oot necessarily wide, energy meters would appear to be 
desirable. 

In forming an opinion regarding the relative merits 
of coulomb and energy meters, it must be remembéred 
that what the consumer pays for is energy, and if the 
potential factor of his supply is allowed to fall, the 
result will probably be a much greater fall in the 
efficiency of his supply, whether light or power 
called for at the point of consumption. It would 
certainly appear, therefore, that the most scientific in- 
strament, the energy meter, ought also to be the most 
satisfactory in use, inasmuch as it most nearly measures 
that which the consumer really pays for. If electrical 
energy was a material substance, a rarefied combustible, 
for instance, like its would-be rival, gas, it would then 
be sufficient that the coulomb-meter measure its volume, 
temperature and pressure being constant, in order to 
know the amount of consumption. Electricity, how- 
ever, cannot be measured by the cubic foot like gas, 
and since it cannot be measured directly at all, some of 
the effects produced in the conductor, or in the neigh- 
bourhood of the conductor, must be measured; in 
other words, it must be made to do work of some kind, 
and the relation existing between the amount of work 
done and the electric energy necessary to do it having 
been determined, the one becomes the measure of the 
other. . 

The effects, then, which electricity is capable of pro- 
ducing are three in number, viz., chemical, magnetic, 


and heating, and these three effects or properties mark 


three lines along which inventors have laboured in the 
production of electricity meters. 

The first of these properties, the chemical, has been 
extensively applied ever since its laws were discovered 
by Faraday. When a current of electricity passes 
through an electrolytic cell containing the salt of a 
metal in solution, it carries metal with it to the cathode 
(z.e., the plate by which it leaves the liquid), and 
deposits it there. The weight of metal thus deposited 
is proportional to the number of coulombs that have 
passed through the cell, and, in order to determine the 
number, it is sufficient that one of the plates be re- 
moved from the cell, weighed, and the difference in 
weight, the amount if has gained or lost, divided by the 
number representing the weight of metal which an 
ampere in a second would deposit from the solution 
contained in the cell. 

This method is so beautifully simple, and so easily 
applied in any direct system of supply, that a superficial 
view would suggest its immediate adoption. If we 
study the method closely, however, with the view of 
applying it to our purpose, we find in the electrolytic 
cell inherent weaknesses which are apt to become quite 
important sources of error when the cell is left to itself 
for any considerable length of time.. Non-uniformity 
in density of solution employed, foreign substances 
present in the material of the plates, variations of tem- 
perature, are some of the causes interfering with the re- 
liability of the method. If we consider, also, that the 
consumer is unable to inform himself) regarding the 
progress of his supply by inspecting hisjymeter, and the 
necessity which exists for taking the meter apart in 
order to discover it, we will probably concede the pos- 
session by the electrolytic cell of many features un- 
desirable in a meter. . 

The magnetic property of the electric current is 
apparently the one of which the greatest number of 
inventors have availed themselves, and which they 
have applied in the construction of meters. Often, when 
this method is applied, the meter takes the form of an 
electric motor having a revolving armature and fitted 
with some brake device which absorbs the work of the 
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motor in such a way as to make its rate of movement 
proportional to the current strength. For example, if 
the force acting on the armature is proportional to the 
square of the current, in order that the motor may 
rotate with twice the velocity when the strength of 
the current is doubled, it is necessary that the square 
of the rotations measure the brake force against which 
the motor is doing work; then the square of the 
number of rotations in a given time is a measure of the 
square of the electric current. Therefore, the rate of 
rotation measures the strength of the current and the 
number of rotations its quantity. 

A form of electric motor, in the adaptation of which 
to use as an electricity meter, much thought and labour 
has been expended by inventors, is that depending for 
its action on the electro-magnetic rotation of mercury. 
When mercury (or other conductor) is traversed by 
radial currents (7.¢.,*currents which enter at the centre 
and leave at the- outside, or vice versd) and is at the 
same time acted upon by a magnetic field, the lines of 
induction in which act in a direction perpendicular to 
the surface of the mercury, it will rotate in a direction 
perpendicular to the lines of force and to the direction 
of flow of the current. Reversing the field changes the 
direction of rotation, but if at the same time the direc- 
tion of flow of the current be changed, the direction of 
rotation will remain as before. The rotative force is 
said to vary as the square of the current, and the speed 
as the square root of rotative force. Liquid friction, 
therefore, in this case supplies the necessary controlling 
force. We see, therefore, that such a meter should be 
applicable to both systems of supply. With one 
notable exception, however (which will be mentioned 
later), inventors would seem to have met but scant 
measure of success in the adaptation of this form of 
motor meter. 

In another application the meter takes the form of 
a machine driven bya constant force and controlled by 
a force which is also constant so long as no current 
passes through the conductor. Immediately when the 
current passes, however, the controlling force is modi- 
fied, and the velocity of the machine accelerated by a 
quantity determined by and proportional to the rate of 
consumption. The acceleration thus becomes a measure 
of the consumption. 

The heating effect of the electric current has received 
much attention, and many applications have been made 
of it to the work of electricity meterage since alter- 
nating current supply systems became prominent. 
When a current of electricity passes through a con- 
ductor, resistance is encountered and heat is generated, 
as shown by Joule, at arate represented by the resist- 
ance multiplied by the square of the current. The 
heating effect being practically the same with alter- 
nating and with direct currents, its application seemed 
to promise a meter equally applicable in both systems 
of supply, which would approach the electrolytic 
method in its simplicity, and share at least one impor- 
tant advantage of the magnetic method, inasmuch as it 
might readily be made to register on dials. Numerous 
novel and beautiful applications of the heating property 
of an electric current have been made by Prof. Elihu 
Thomson to meters, giving their indications by the ex- 
pansion of gases, by the evaporation, under special con- 
ditions, of various liquids, and in other ways. 

The ordinary compound bar formed from two strips 
of material, generally metals possessing different co- 
efficients of expansion and firmly attached to each other 
throughout their length, may also, in certain combina- 
tions, be applied to metering purposes. If one end of 
such a bar be fixed, and the other end left free to move 
under the influence of heat, the free end will be de- 
flected through a distance which will be greater or less 
according as the heat producing the deflection is greater 
or less. If an inking stylus be attached to the free end 
of such a bar, and a cylinder or circular dial carrying a 
properly lined chart revolved at a constant speed in 
such relation to the bar that the stylus bears lightly 
against the surface of the chart, heat developed in the 
bar will cause it to be deflected and the stylus will trace 
a line on the chart at a greater or less distance from the 


zero point, according as the flow of current heating the 
bar is greater or less. It is apparent, however, that an 
ordinary compound bar being a simple temperature- 
measuring device will have motions of its own, inde- 
pendent of the current effect, produced by variations of 
temperature in the surrounding atmosphere. Errors 
due to this cause must be avoided. Profs. Geyer and 
Bristo], in a meter invented by them and constructed 
on the above plan, avoid this source of error by subsati- 
tuting for the common bar its equivalent made from 
two pieces of the same material, to one of which is 
given a radiating surface very much greater than that 
possessed by the other one. These pieces are firmly 
secured together, but insulated from each other through- 
out the greater portion of their length, and are traversed 


in series by the current which it is desired to measure. 


The meter of Prof. E. W. Rice is an integrating or 
recording meter, and in its construction the arrangement 
of the compound bars at once eliminates all danger of 
errors arising from changes of external temperature. 
In its arrangement two bars are used, which are 
secured a short distance apart, their free ends being 
yoked together. The construction of the bars is such 
that a very slight development of heat is sufficient to 
effect a considerable displacement of the free ends. 
Heat is developed in the bars alternately, one only being 
in the circuit at any time. A slow vibration of the bars 
results, and within certain limits the rate of vibration 
can be. made to measure to a close approximation the 
rate of flow of current, which is registered on a common 
counter in the usual manner. viet 

Another method is that applied by Prof. Forbes. The 
current to be measured is passed through a conductor 
placed under a glass or metal cover. When the con- 
ductor becomes heated, connection currents circulate 
in the air in which the conductor is immersed, and 
these currents are made to expend a portion of their 
energy in driving a mechanism which effects the 
registry. 

We will now briefly consider a few of the meters 
which have met with more or less extensive application 
in practical work. A meter which has been much 
noticed of late is that known as the Aron meter. This 
meter is a development of the clock ergmeter proposed 
by Profs. Ayrton and Perry many years ago. Its opera- 
tion depends on the fact that, within certain limits, the 
rate of vibration of a pendulum increases with the 
square roots of the forces attracting it. In one form of 
this instrument a permanent steel magnet forms the 
pendulum bob, and immediately underneath, secured 
to the base of the instrument, is placed a coil of wire, 
through which the whole of the current to be measured 
is passed. In the meter case are placed two clock move- 
ments; one drives an ordinary pendulum, the other 
drives the pendulum carrying the magnet ; the accele- 
ration of the latter, due to increase of the attracting 
force acting on the magnet when current is passing in 
the coil is, by means of differential gearing connecting 
the two clock movements, indicated upon dials, which 
are read by the aid of a constant experimentally deter- 
mined for each instrument. This arrangement consti- 
tutes a coulomb meter. 

The arrangement originally proposed by Profs. Ayr- 
ton and Perry (who seem quite early to have recognised 
the importance of the meter question) was that of an 
energy meter, the pendulum bob being a fine wire coil 
of high resistance connected in shunt across the instal- 
lation. The latest form of the Aron meter, one which 
is applicable to the meterage of both alternating and 
direct systems of supply, is constructed according to 
their method, the bob being a coil of thin wire attached 
to the end of the pendulum rod and encircled by the 
horizontally placed current coil. An interesting feature 
of this meter is the differential gearing. Two wheels, 
each about one and a quarter inches in diameter, and 
having two sets of teeth, being at once spur wheels and 
crown wheels, are placed about half an inch apart and 
driven in opposite directions on the same axis, one by 
each of the clocks. The cylindrical (or crown) gears 
are placed opposite each other, and a small planet 
wheel, free at the same time to turn on its own axis 
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and to roll around that of the cylindrical gears, is 
arranged between the latter, engaging both. Evidently 
if the velocity of the two wheels is equal and opposite, 
the planet wheel will simply be turned on its own 
centre, but if one of the wheels be driven at a greater 
velocity than the other, then the planet wheel will 
suffer a displacement, and will be carried round bodily 
in the direction and rotation of the wheel having the 
greater velocity, and this displacement being recorded 
indicates the consumption. When carefully placed in 
position, and delicately adjusted, this meter operates 
satisfactorily, and is sufficiently accurate. It is, how- 
ever, large, and as yet costly, and it also requires 
that the clock springs be wound up about once a 
month. 

The meter constructed by Prof. Forbes and intro- 
duced by him some two years ago is a beautiful instru- 
ment, sufficiently economical and capable of metering 
alternating and direct currents with equal accuracy. It 
would, therefore, seem to possess the qualities necessary 
to secure it a wide application in practical work. It 
does not appear, however, to have been applied to 
any extent in the United States. This meter depends 
for its action on the air currents created by the heat 
developed in a spirally arranged conductor attached to 
the base of the instrument ; the resistance is said to be 
about one-hundreth of an ohm. Pivoted above this 
conductor is a light paper cone having a small pinion 
attached at the apex and a ring of thin mica at the base. 
Around the periphery of this ring are fixed eight small 
cylinders of pith, each carrying a light mica vane in- 
clined at an angle of about 45 degrees to the mica ring. 
Inside the pinion at the top is a ruby jewel, which rests 
on a needle point supported upon and rising from the 
base of the instrament. When current passes through 
the conductor the convection currents rising impinge 
on the vanes and cause the cone’to revolve (at a rate 
which Prof. Forbes succeeded in making almost 
exactly proportional to the current passing through the 
conductor) and to drive the counter which registers the 
number of revolutions. The revolving part of this 
meter is exceedingly light, and when the recording 
train is carefully constructed, the friction, it is claimed, 
is relatively small, even when the current is only 
one-twentieth of the meter’s rated capacity. This 
instrument, is, of course, a quantity or coulomb 
meter. 

The meter of Mr. Shallenberger is essentially an 
alternating current quantity, or coulomb meter. The 
construction of the meter is about as follows : 

A coil of copper wire of oblong shape, placed hori- 
zontally, and traversed by the whole of the current to 
be measured, constitutes what may be called a primary 
or inducing circuit. Secured in the interior of this 
coil are a number, of bare copper punchings, which, 
together, form a closed secondary circuit, and become 
the seat of induced currents. The planes of the primary 
and secondary coils cross each other at an angle of about 
45 degrees. Inside the secondary closed coil, and 
closely embraced by it, is a thin ring of soft iron, se- 
cured on a light steel shaft, which is pivoted vertically, 
and free to rotate. The pulses of current, alternating 
in direction, and flowing through the outer coil to the 
lamps, induce secondary currents in the closed con- 
ductor, and also at the same time polarise the iron ring. 
Assuming these poles to be formed along the magnetic 
axis of the coil creating them, they will immediately 
be attracted toward the field of the closed secondary 
circuit, situated at an angular distance of about 45 
degrees. Thus the pivoted iron being free to rotate, a 
motive force is created, which is within the range of 
the instrument approximately proportional to the square 
of the current. The controlling force in this meter is 
afforded by air friction, which opposes the motion of a 
four-winged fan, secured to the shaft carrying the iron 
ring. It is evident the indications of this meter must 
be affected by barometric and temperature changes, and 
also, to some small degree, by changes in the rate of 
alternations. The former effect would probably be 
specially noticeable if meters calibrated at sea level 
were used at varying heights above sea level. These 


meters are made of 20 and 40 ampére capacity, and a 
large number are said to be in use. 

The meter of Mr. Ferranti, though almost unknown 
in the United States, is said to be extensively employed 
in England in connection with the supply system of 
that inventor. This is a kind of motor meter, having 
a magnetic circuit which suggests that of Dr. Hopkin- 
son’s Manchester dynamo, the top pole piece, however, 
being prolonged downward, and wound with a few 
turns of copper conductor, around which the current 
is led to the mercury, which it traverses radially. The 
mercury being placed in a gap in the magnetic circuit, 
and crossed by lines of force, rotates, carrying a small 
paddle around with it. A small pinion fixed on a 
slender shaft rising from the paddle, drives a carefully 
jewelled train of wheel-work which registers the revo- 
lutions. Long range is one of the points aimed at in 
this meter, and the iron used in its construction (which 
is laminated) being necessarily but slightly magnetised, 
the driving force developed by small currents is feeble, 
thus making the internal friction of the machine 
relatively important. 

Prof. Elihu Thomson early realised the importance 
assumed by internal friction in meters dynamical in 
their action, and devised a method by which errors due 
to it could be made vanishingly small without making 
extreme delicacy of construction necessary ; this he 
accomplished by supplying to the meter subsidiary 
energy by means of a shunt or special winding, for in- 
stance, sufficient to create a force equal to that opposed 
by friction and inertia. Since that time the method 
has been applied by others. Mr. Ferranti winds on his 
meter magnet a high resistance shunt coil in addition 
to the conductor carrying the current measured. 
Arranged in this way a 50-ampére meter is said to start 
with less than one ampére, a range and a delicacy 
which are certainly remarkable in an instrument of 
its class. 

An exceedingly interesting application of the elec- 
trolytic method to the metering of alternating currents 
has been made by the English firm of Lowrie, Hall 
and Co. In applying their method the inventors in- 
clude in the secondary circuit of the transformer an 
electrolytic cell containing a saturated solution of 
copper sulphate in distilled water. The copper plates 
employed in the cell expose a surface of four square 
inches per ampere with maximum load. In the same 
box with the deposition cell is placed an accumulator 
cell, and the entire current supplied to the lamps is 
passed through these two cells in series. The effect 
of this arrangement is to introduce an electromotive 
force of constant direction into the circuit which adds 
itself to the alternating electromotive force during the 
half period when it is in the same direction, and sub- 
tracts itself during the half period when it is in the 
opposite direction. If, for instance, the alternating 
electromotive force equals 100 volts, and the constant 
electromotive force of the accumulator cell is two volts, 
then in the one direction there is acting an electromo- 
tive force of 102 volts, and in the other direction, an 
electromotive force of 98 volts. The volume of cur- 
rent, therefore, flowing in one direction during a half 
period is greater than that flowing during the other half 
period by a quantity equal to four volts divided by a 
resistance which is determined by the number of lamps 
in circuit. This quantity of current is available, there- 
fore, to make a record in an electrolytic cell. This 
system does not suggest itself as a very practical one, 
but is, however, exceedingly interesting from the fact 
of its being the only application of the electrolytic 
method to the commercial meterage of alternating cur- 
rents. 

In this article it has merely been attempted to de- 
scribe a few types of meter in common use, A very 
large number, however, have been invented and from 
time to time introduced. Reference, however, to the 
work of each inventor is more than can be attempted 
in any single article on the subject. And still the 
work goes on, no existing electricity meter satisfying 
all requirements so fully as to render its use completely 
satisfactory. 
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THE ELECTRO-MAGNET* 


By Prof. SILVANUS P. THOMPSON,.D.Sc., B.A., M.I.E.E,. 


(Continued from page 650.) 


ELECTRO-MAGNETS FOR Maximum TRACTION. 


These have already been dealt with in the preceding lecture ; 
the characteristic feature of all the forms suitable for traction 
being the compact magnetic circuit. 

Several times it has been proposed to increase the power of 
electro-magnets by constructing them with intermediate masses of 
iron between the central core and the outside, between the layers 
of windings. Allthese constructions are founded on fallacies. Such 
iron is far better placed eitker right inside the coils or right outside 
them, so that it may properly constitute a part of the magnetic cir- 
cuit. The constructions known as Camacho’s and Cance’s, and 
one patented by Mr. S. A. Varley in 1877, belonging to this delu- 
sive order of ideas, are now entirely obsolete. 

Another construction which is periodically brought forward as a 
novelty is the use of iron windings of wire or strip in place of 
copper winding. The lower electric conductivity of iron, as com- 
pared with copper, makes such a construction wasteful of exciting 
power. To apply equal magnetising power by means of an iron 
coil implies the expenditure of about six times as many watts as 
need be expended if the coil is of copper. 


Exrecrro-MAGnets FoR Maximum Rance or ATTRACTION. 


We have already laid down the principle which will enable us 
to design electro-magnets to act at a distance. We want our 
magnet to project, as it were, its force across the greatest length 
of air gap. Clearly, then, sucha magnet must have a very large 
magnetising power, with many ampére turns upon it, to be able to 
make the required number of magnetic lines pass across the air 
resistance. Also itis clear that the poles must not be too close 
together for its work, otherwise the magnetic lines at one pole 
will be likely to curl round and take short cuts to the other pole. 
There must be.a wider width between the poles than is desirable 
in electro-magnets for traction. 


Evecrro-MaGgnets or Minimum WEIGHT. 


In designing an apparatus to put on board a boat or a balloon, 
where weight is a consideration of primary importance, there is 
again a difference. There are three things that come into play— 
iron, copper, and electric current. The current weighs nothing, 
therefore.if’you are going to sacrifice everything else to weight, you 
may have comparatively little iron, but you must have enough 
copper to be able to carry the electric current; and under such 
circumstances you must not mind heating your wires nearly red 
hot to pass the biggest possible current. Provide as little copper 
as you conveniently can, sacrificing economy in that case to the 
attainment of your object; but of course you must use fire-proof 
material, such as asbestos, for insulating, instead of cotton or silk. 


A UsrruL Guipine PRINCIPLE. 


In all cases of design there is one leading principle which will 
be found of great assistance, namely, that a magnet always 
tends so to act as though it tried to diminish the length of its 
magnetic circuit. It tries to grow more compact. This is the 
reverse of that which holds good with an electric current. The 
electric circuit always tries to enlarge itself, so as to enclose as 
much space as possible, but the magnetic circuit always tries to 
make itself as compact as possible. Armatures are drawn in, as 
near as can be, to close up the magnetic circuit. Many two-pole 
electro-magnets show a tendency to bend together when the cur- 
rent is turned on. One form in particular, which was devised by 
Ruhmkorff for the purpose of repeating Faraday’s celebrated 
experiment on the magnetic rotation of polarized light, is liable to 
this defect. Indeed, this form of electro-magnet is often designed 
very badly, the yoke being too thin, both mechanically and mag- 
netically, for the purpose which it has to fulfil. 

Here is a small electric bell, constructed by Wagener of Wies- 
baden, the construction of which illustrates this principle. The 
electro-magnet, a horseshoe, lies horizontally ; its poles are provided 
with protruding curved pins of brass. Through the armature are 
drilled two holes, so that it can be hung upon the two brass pins ; 
and when so hung up it touches the ends of the iron cores just at 
edge, being held from more perfect contact by a spring. There is 
no complete gap, therefore, in the magnetic circuit. When the 
current comes and applies a magnetizing power it finds the mag- 
netic circuit already complete in the sense that there are no 
absolute gaps. But the circuit can be bettered by tilting the 
armature to bring it flat against the polar ends, that being indeed 
aa. cee of motion. This is a most reliable and sensitive pattern 
of bell. 

Electro-magnetic Pop-gun.—Here is another curious illustration 
of the tendency to complete the magnetic circuit. Here is a 
tubular electro-magnet (fig. 53), consisting of a small bobbin, the 
core of which is an iron tube about two inches long. There is 
nothing very unusual about it; it will stick on, as you see, to 
pieces of iron when the current is turned on, It clearly is an 
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ordinary electro-magnet in that respect. Now suppose I take a 
little round rod of iron, about an inch long, and put it into the end 
of the tube, what will happen when I turn on my current? In 
this apparatus as it stands, the magnetic circuit consists of a short 
length of iron, and then all the rest is air. The magnetic circuit 
will try to complete itself, not by shortening the iron, but by 
lengthening it; by pushing the piece of iron out so as to afford 
more surface for leakage. That is exactly what happens; for, as 
you see, when I turn on the current the little piece of iron shoots 
out and drops down. You see that little piece of iron shoot out 
with considerable force. It becomes a sort of magnetic pop-gun. 
This is an experiment which has been twice discovered. I found 
it first described by Count Du Moncel, in the pages of La Lumiére 
Electrique, under the name of the “ pistolet électromagnétique ; ” 
and Mr. Shelford Bidwell invented it independently. I am 
indebted to him for the use of this apparatus. He gave an account 
of it to the Physical Society, in 1885, but the reporter missed it 


I suppose, as there is no record in the Society’s proceedings. ; 


Fig. 58.—ELECTRO-MAGNETIC Pop-GuN. 


“ ELECTRO-MAGNETS FOR USE WITH ALTERNATING CURRENTS. 


“When you are designing electro-magnets for use with alternating 
currents, it is necessary to make a change in one respect, namely, 
you must so laminate the iron that internally eddy currents shall 
not occur ; indeed, for all rapid acting electro-u.agnetic apparatus 
it is a good rule that the iron must not be solid. It is not usual 
with telegraphic instruments to laminate them by making up the 
core of bundles of iron plates or wires, but they are often made 
with tubular cores, that is to say, the cylindrical iron core is 
drilled with a hole down the middle, and the tube so formed is 
slit with a saw-cut to prevent the circulation of currents in the 
stance of the tube. Now when electro-magnets are to be employed 
with rapidly alternating currents, such as are used for electric 
lighting, the frequency of the alternations being usually about 
100 periods per second, slitting the cores is insufficient to guard 
against eddy-cerrents; nothing short of completely laminating 
the cores is a satisfactory remedy. I have here, thanks to the 
Brush Electric Engineering Company, an electro-magnet of the 
special form that is used in the Brush arc lamp when reqnired for 
the purpose of working in an alternating current circuit. It has 
two bobbins that are screwed up against the top of an iron box at 
the head of the lamp. The iron slab serves as a kind of yoke to 
carry the magnetism across the top. There are no fixed cores in 
the bobbins, which are entered by the ends of a pair of yoked 
plungers. Now in the ordinary brush lamp for use with a steady 
current, the plungers are simply two round pieces of iron tapped 
into a common yoke; but for alternate current working this con- 
struction must not be used, and instead a U-shaped double 
plunger is used, made up of laminated iron, riveted together. Of 
course it is no novelty to use a laminated core; that device, first 


- used by Joule, and then by Cowper, has been re-patented rather 


too often during the past fifty years to be considered as a recent 
invention. ; 

The alternate rapid reversals of the magnetism in the magnetic 
field of an electro-magnet, when excited by- alternating electric 
currents, sets up eddy-currents in every piece of undivided metal 
within range. All frames, bobbin tubes, bobbin ends, and the like, 
must be most carefully slit, otherwise they will overheat. Ifadomes- 
tic flat-iron is placed on the top of the poles of a properly laminated 
electro-magnet, supplied with alternating currents, the flat-iron 
is speedily heated up by the eddy-currents that are generated 
internally within it. The eddy-currents set up by induction in 
neighbouring masses of metal, especially in good conducting 
metals such as copper, give rise to many curious phenomena. For 
example, a copper disc or copper ring placed over the pole of a straight 
electro-magnet so excited is violently repelled. These remarkable 
phenomena have been recently investigated by Professor Elihu 
‘Thomson, with whose beautiful and elaborate researches we have 
lately been made conversant in the pages of the technicad journals. 
He rightly attributes many of the repulsion phenomena to the lag 
in phase of the alternating currents thus induced in the conduct- 
ing metal. The electro-magnetic inertia, or self-inductive property 
of the electric circuit, causes the currents to rise and fall later in 
time than the electromotive forces by which they are occasioned. 
In all such cases the impedance which the circuit offers is made up 
of two things—resistance and inductance. Both these causes tend 
to diminish the amount of current that flows, and the inductance 
also tends to delay the flow, 
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ELEcTRo-MAaGNETS FOR QUICKEST ACTION. 


I have already mentioned Hughes’s researches on the form of 
electro-magnet best adapted for rapid signalling. I have also 
incidentally mentioned the fact that where rapidly varying cur- 
rents are employed, the strength of the electric current that a 
given battery can yield is determined not so much by the resist- 
ance of the electric circuit, as by its electric inertia. It is nota 
very easy task to explain precisely what happens to an electric 
circuit when the current is turned on suddenly. The current does 
not suddenly rise to its full value, being retarded by inertia. The 
ordinary law of Ohm in its simple form no longer applies; one 
needs to apply that other law which bears the name of the law of 


Helmholtz, the use of which is to give us an expression, not for. 


the final value of the current, but for its value at any short time, 

t, after the current has been turned on. The strength of the 

current after a lapse of a short time, ¢, cannot be calculated by the 

simple process of taking the electromotive force and dividing it 

by the resistance, as you would calculate steady currents. ; 
In symbols, Helmholtz’s law is :— 


R 
. E Ts hy 
1 =... 
t R 1 —e A 


In this formula i means the strength of the current after the lapse 
of ashort time t; Eis the electromotive force; rk the resistance 
of the whole circuit ; 1 its co-efficient of self-induction ; and e the 
number 2°7183, which is the base of the Napierian logarithms. 
Let us look at this formula; in its general form it resembles Ohm’s 
law, but with a new factor, namely, the expression contained 
within the brackets. This factor is necessarily a fractional 
quantity. for it consists of unity less a certain negative exponen- 
tial, which we will presently further consider. If the factor 
within brackets is a quantity less than unity, that signifies that 
i; will be less than ze + Rn. Now the exponential of negative sign, 
and with negative fractional index, is rather a troublesome thing 
to deal with in a popular lecture. Our best way is to calculate 
some values, and then plot it out as a curve. When once you 
have got it into the form of a curve, you can begin to think 
about it, for the curve gives you a mental picture of the facts 
that the long formula expresses in the abstract. Accord- 
ingly we will take the following case. Jiect = = 2 volts; 
R = 1 ohm; and let us take a relatively large self-induction, so as 
to exaggerate the effect; say let 1 = 10 quads. This gives us the 
following :— 


Rk 1 
et. i 
( sec.) t 
0 . 1 0 

1 1105 0°950 
2 1°221 1:810 
5 1649 3:936 
10 2:718 6 343 
20 | 7389 8646 
30 | 20 08 9 501 
60 408 4 9-975 
120 162800-0 9 999 
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In this case the value of the steady current, as calculated by 
Ohm’s law, is 10 ampéres ; but Helmholtz’s law shows us that with 
the great self-induction, which we have assumed to be present, 
the current, even at the end of 30 seconds, has only risen up to 
within 5 per cent. of its final value; and only at the end of two 
minutes has practically attained full strength. These values are 
set out fin the highest curve in fig. 54, in which, however, the 


Fig. 54.—Curves or Risk or CURRENTS. 


further supposition is‘made that the number of spirals, s, in the 
coils of the electro-magnet is 100, so that when the current attains 
its full value of 10 ampéres, the full magnetising power will be 
si = 1,000. It will be; noticed that the curve rises from zero at 
first steeply and nearly in a straight line, then bends over, and 
then becomes nearly straight again, as it gradually rises 
to its limiting value. The first part of the curve—that 
relating to the strength jof,the current after very small interval 
or time—is the period within which the strength of the 


current is governed. by inertia (i,e., the self-induction) rather 
than by resistance. In reality the current is not governed either 
by the self-induction or by the resistance alone, but by the ratio 
of the two. This ratio is sometimes called the “ time constant ” of 
the circuit, for it represents the time which the current takes in 
that circuit. to rise to a definite fraction of its final value. This 


definite fraction is the fraction 7—* ; or in decimals, 0°634. All 


curves of rise of current are alike in general shape—they differ 
only in scale; that is to say, they differ only in the height to 
which they will ultimately rise, and in the time they will take to 
attain this fraction of their final value. 

Example (1).—Suppose E = 10; R = 200 ohms; pt = 8. The 
final value of the current will be 0-025 amp. or 25 milliampéres. 
Then the time constant will be 8 + 400 = ~.th sec. 

Example (2).—The P.O. Standard “ A ” relay has rR = 400 ohnis; 
L = 3°25. It works with 05 milliampére current, and therefore 
will work with 5 Daniell cells through a line of 9,600 ohms. 
Under these circumstances the time constant of the instrument on 
short circuit is 0 0081 sec. 

It will be noted that the time constant of a circuit can be 
reduced either by diminishing the self-induction or by increasing 
the resistance. In fig. 54 the position of the time constant for the 
top curve is shown by the vertical dotted line at 10 seconds. The 
current will take 10 seconds to rise to 0°634 of its final value. This 
retardation of the rise of current is simply due to the presence of 
coils and electro-magnets in the circuit; the current as it grows 
being retarded because it has to create magnetic fields in these 
coils, and so sets up opposing electromotive forces that prevent it 
from growing all at once to its full strength. Many electricians, 
unacquainted with Helmholtz’s law, have been in the habit of 
accounting for this by saying that there is a lag in the iron of the 
electro-magnet cores. They tell you that an iron core cannot be 
magnetised suddenly ; that it takes time to acquire its magnetism. 
They think it is one of the properties of iron. But we know that 
the only true time lag in the magnetisation of iron—that which is 
properly termed “ viscous hysteresis”—does not amount to any 
great percentage of the whole amount of magnetisation, takes com- 
paratively a long time to show itself, and cannot therefore be the 
cause of the retardation which we are considering. There are also 
electricians who will tell you that when magnetisation is suddenly 
evoked in an iron bar, there are induction currents set up in the 
iron which oppose and delay its magnetisation. That they oppose 
the magnetisation is perfectly true; but if you carefully laminate 
the iron so as to eliminate eddy. currents, you will find, strangely 
enough, that the magnetism rises still more slowly to its final 
value. For by laminating the iron you have virtually increased 
the self-inductive action, and increased the time-constant of the 
circuit, so that the currents rise more slowly than before. The 
lag is not in the iron, but in the magnetising current, and the 
current being retarded, the magnetisation is, of course, retarded 
also. 

CONNECTING CoILs FOR QuiIcKEST ACTION. 


Now let us apply these most important, though rather intricate 
considerations to the practical problems of the quick working of 
the electro-magnet. Take the case of an electro-magnet forming 
some part of the receiving apparatus of a telegraph system, in 
which it is desired to secure very rapid working. Suppose the two 
coils that are wound upon the horseshoe core are connected 
together in series. The coefficient of self-induction for these two 
is four times as great as that of either separately ; coefficients of 
self-induction being proportional to the square of the number of 
turns of wire that surround a given core. Now if the two coils, 
instead of being put in series, are put in parallel, the coefficient of 
self-induction will be reduced to the same value as if there were 
only one coil, because half the line current (which is practically 
unaltered) will go through each coil. Hence the time constant of 
the circuit when the coils are in parallel will be a quarter of that 
which it is when the coils are in series; on the other hand, for a 
given line current, the final magnetising power of the two coils in 
parallel is only half what it would be with the coil in series. The 
two lower curves in fig. 54 illustrate this, from which it is at once 
plain that the magnetising power for very brief currents is greater 
when the two coils are put in parallel with one another than when 
they are joined in series. 

Now this circumstance has been known for some time to tele- 
graph engineers. It has been patented several times over. It has 
formed the theme of scientific papers, which have been read both 
in France and in England. The explanation generally given of 
the advantage of uniting the coils in parallel is, I think, fallacious ; 
namely that the ‘extra currents” (i.¢., currents due to self- 
induction), set up in the two coils are induced in such directions 
as tend to help one another when the coils are in series, and to 
neutralise one another when they are in parallel. It isa fallacy, 
because in neither case do they neutralise one another. Which- 
ever way the current flows to make the magnetism, it is opposed 
in the coils while the current is rising, and helped in the coils 
while the current is falling, by the so-called extra currents. If 
the current is rising in both coils at the same moment, then 
whether the coils are in series or in parallel, the effect of self- 
induction is to retard the rise of the current. The advantage of 
parallel grouping is simply that it reduces the time-constant. 


Batrery GROUPING FoR QuicKEsT ACTION, 


One may consider the question of grouping the battery cells 
from the same point of view. How does the need for rapid work- 
ing, and the question of time-constant, affect the best mode of 
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grouping the battery cells? The amateur’s rule, which tells you 
to so arrange your battery that its internal resistance should be 
equal to the external resistance, gives you a result wholly wrong 
for rapid working. The supposed best arrangement will not give 
you (at the expense even of economy) the best result that might 
be got out of the given number of cells. Let us take an example 
and calculate it out, and place the results graphically before our 
eyes in the form of curves. Suppose the line and electro-magnet 
have together a resistance of 6 ohms, and that we have 24 small 
Daniell’s cells, each of electromotive force, say,1 volt, and 
of internal resistance, 4 ohms. Also let the coefficient of 
self-induction of the electromagnet and circuit be 6 quadrants. 
When all the cells are in series the resistance of the battery 
will be 96 ohms, the total resistance of the circuit 102 ohms, and 
the full value of the current 0:235 ampére. When all the cells are 
in parallel the resistance of the battery will be 0:133 ohm, the total 
resistance 6:133 ohms, and the full value of the current 0°162 
ampére. According to the amateur rule of grouping cells so that in- 
ternal resistance equals external, we must arrange the cells in four 
parallels, each having six cells in series, so that the internal resis- 
tance of the battery will be six ohms, total resistance of circait 12 
ohms, full value of current 0°5 ampére. Now the corresponding 
time-constants of the circuit in the three cases (calculated by divid- 
ing the co-efficient of self-induction by the total resistance) will be 
respectively—in series, 0°06 sec.; in parallel, 0°5 sec.; grouped 
for maximum steady current, 0°96 sec. From these data we may 
now draw the three curves, as in fig. 55, wherein the abscisse are 


ALL IN PAR 


Fie. 55.—Curves or Rise oF CURRENT WITH DIFFERENT 
GROUPINGS OF BATTERY. 


the values of time in seconds, and the ordinates the current. The 
faint vertical dotted lines mark the time-constants in the three 
cases. It will be seen that when rapid working is required the 
maygnetising current will rise, during short intervals of time, more 
rapidly if all the cells are put in series than it will do if the cells 
are grouped according to the amateur rule. 

When they are all put in series, so that the battery has a much 
greater resistance than the rest of, the circuit, the current rises 
much more rapidly, because of the smallness of the time constant, 
although it never attains the same ultimate maximum as when 
grouped in the other way. That is to say, if there is self-induction 
as well as resistance in the circuit, the amateur rule does not tell 
you the best way of arranging the battery. There is another 
mode of regarding the matter which is helpful. Self-induction, 
while the current is growing, acts as if there were a sort of 
spurious addition to the resistance of the circuit; and while the 
current is dying away it acts of course in the other way, as if there 
were a subtraction from the resistance. Therefore you ought to 
arrange the battery so that the internal resistance is equal 
to the real resistance of the circuit, plus the spurious resist- 
ance during that time. But how much is the spurious 
resistance during that time? It is a resistance proportional to the 
time that has elapsed since the current was turned on. So then 
it comes to a question of the length of time for which you want to 
work it. What fraction of a second do you require your signal to 
be given in? What is the rate of the vibrator of your electric 
bell? Suppose you have settled that point, and that the short 
time during which the current is required to rise is called t; then 
the apparent resistance at time after the current is turned on is 
given by the formula :— 


Sa 
i») 


R, = RX @ 


(To be continued.) 


THE ELECTRIC LIGHT IN ITS RELATION 
TO THE CONSUMER.* 


By C. W. NAYLOR. 


Tux electric light is a broad subject for either study or discussion. 
It can be looked at from many directions. It is a theme for both 
the scientist and general student. 

The mechanic or engineer who starts out intending to design 


* Read October 25th, before Illinois Branch No. 28, National 
Association of Stationary Engineers. 


or build electric machinery and appliances, maps out for himself 
a life-long course of study. To the speculative business man who 
makes and sells the electric light as a commercial product, it has 
an intense interest. The investor in central station apparatus 
takes a peculiarly pecuniary view of the electric light. 

Still another class finds itself compelled by circumstances to 
investigate the subject of electric lighting. This class is com- 
posed of the consumers. The consumer is forced to consider it. 
His reflections lead him rapidly to conclusions. It is a powerful 
and easily controlled means of illumination, capable of regulation 
at will, it can be extinguished or relighted at pleasure, and in- 
stantaneously ; it can be moved and removed from place to place. 
It is, moreover, a safe light—safe in the insurance or fire risk 
sense. It is not so expensive that it can be classed among the 
luxuries. It must, perforce, be admitted that the electric light 
is a plain every day matter of fact illuminant, and, as a practical 
thing, has come tostay with us. As such, it is to be gauged and 
measured by that worldly standard—the almighty dollar. 

The question is, “Does it pay?” The answer involves an 
intricate problem. 


What does it cost tc make the electric light? To anticipate ~ 


somewhat, it will be found that it is proportionately cheaper to 
generate it on a large scale. This fact is not surprising, for it 
holds true in the operation of most commercial apparatus. 


For very small generating plants, the costs as compared with 


those of medium-sized or large stations are utterly dispropor- 
tionate. “To operate a few lamps only, by means of machinery, 
would be many times more expensive than any of the other ordi- 
nary means of lighting. 

It will not be necessary here to claim everything for the elec- 
tric light and insist that it is a necessity, and that everybody 


must sooner or later adopt it. It will be only a matter of a few’ 


years at most when the claim will make itself good. 
There is no necessity that the advocate of electric lights should 


lose his composure or worry over the seeming slowness of men to 


appreciate this great boon to the commercial world. 

In a very short time—we shall live to see the day—the electric 
light will reign supreme where people live thickly congregated 
and depend for existence upon their industry. As present users 
enlarge their plants, as new converts augment the demand for it, 


production will be cheapened, and thereby its field of usefulness 


will be incréaséd. < 
How much will it cost to put in and operate an electric light 
equipmert ? 


Assume for the time being that there is no machinery in an 


establishment, and that it becomes necessary to rent lights, the 
place in question being a small store or salesroom. The charge 
for one arc lamp to burn all day, say for 10 hours, will be 50 cents 
perday. This can be compared with the price that would be paid 
for gas light. Assume as a basis of comparison 10 gas jets. This 
comparison, however, is hardly fair to the electric light, as the 
illumination given by the latter is vastly superior to that of the 
gas. 

Ten gas jets at an average consumption of 5 cubic feet of gas 
per hour per burner, at $1.25 per 1,000 feet will cost for 10 hours, 
623 cents. The electric light, as will be readily seen, is much 
the cheaper, is more powerful and penetrating, is cleaner, and 
vastly safer, so far as fire risk is concerned. It is switched on at 
once and off again just as quickly; it does not overheat the 
room: it will not ruin ceilings and walls with soot and grease, 
nor damage fabrics with deleterious, sulphurous and other gases. 
Gas cannot be obtained at a price much cheaper than that men- 
tioned. Even at $1 per 1,000, the cost figured as before will 


reach 50 cents per day, which is fully as expensive as the electric’ 


arc. 

This is the limit of economy in gas lighting. Should it become 
desirable to light a large room or a number of rooms gas cannot 
be had cheaper. On the other hand, electric lights are rated by a 
graded price list. If 5, or 10, or 20 electric lights are needed, 
they are to be had for 40 cents each per day, which is 20 per cent. 
less than the charge for gas. In fact, they can be contracted for 
at the low rate of 33 cents per day, almost 40 per cent. cheaper 
than the gas method of lighting. Gas light varies with the 
season and output, now weak, now strong. Sometimes it can 
hardly be coaxed out of the burners, at other times it flames to 
the ceiling. Now it is yellow and now red; it is very often blue, 
but very seldom white. In winter so sluggish is it that it is with 
difficulty cajoled into leaving its natural lair under the ground. 

The electric light assures to the consumer at all times the full 
measure of an almost perfect illumination. With all its draw- 
backs it is wonderfully superior to any and all other known means 
of artificial lighting. There are numerous objections to the use 
of this light, most of them, however, are trivial. 

Considering it from the dollar and cents point, to which we 
shall endeavour to confine ourselves, there arises the apparently 
serious objection that the lights cost whether they are kept burn- 
ing or not. Gas can be turned on or off, and a saving thereby 
effected. 

There are large commercial houses in this city with spacious 
and well stocked sales and display rooms that are kept for hours 
at a stretch inthe deepest gloom, When a salesman leads a cus- 


tomer prespective or bond fide through the various departments, a_ 


boy or porter precedes him turning on the gas and turning it off 
behind him, as he passes with his buyer. 
This is not exaggerated. It is a most ridiculous transaction 


and cannot possibly be economical. People who are compelled to, 


do this would save money by renting a smaller store and lighting 
it up as it should be lighted, 
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All the business done by an establishment of the kind cited 
above could be transacted in one-fourth of the space at present 
occupied. 

One thousand dollars saved in rent and expended for electric 
lights or gas would make it possible to do a much larger busi- 
ness, and leave what is very desirable—a good impression on the 
trade. 

To be consistent and follow out the line of policy exhibited in 
their scheme of lighting the store, these firms should dispense with 
their engineers and elevators and hire two or three strong 
labourers, who by patient industry might manage to carry, piece 
by piece, all their freight up and down stairs, day by day. 

The electric light must be used in quantities to be really appre- 
ciated. A large business, however, cannot very well get along 
without it. Experience demonstrates the fact. 

Among the firms in this city are scores that pay $25 or more for 
this means of lighting. Several expend upward of $40 or $50 per 
day, while one house expends not less than $100 hard cash each 
and every week day during the year for electric lights, and is not 
yet satisfied, but cries for more. It is not used as an advertise- 
ment. It is not a luxury, but a practical everyday attachment to 
the machinery of the establishment. 

It will pay, and pay well. It does pay, and is paying. Use 
electric lights then, even if they must perforce be rented; but 
they are a much more profitable investment where the machines 
for generating the current are operated by the persons who are to 
use them. 

The two principal items of expense going to make up the total 
cost of electric arc lights are fuel and labour. These two items 
constitute from 75 per cent. to 90 per cent. of all expense con- 
nected therewith. The cost of labour, which alone may amount 
to 50 per cent., 60 per cent., or even 80 per cent., of the total ex- 
pense is the great stumbling-block in the way of operating a small 
plant. It is the only thing that requires special consideration 
when it has been decided to erect an outfit for operating fewer 
than 20 or 30 lights—of course circumstances have everything to 
do with the case and must be taken into account. For instance, 
a firm may have an engineer and a boy or young man with but 
little to do. These two together could operate a plant of 10, 20, 
or 30 lights at a minimum cost. The cost, possibly, would be as 
low as 12 cents or 15 cents per day per lamp, provided, of course, 
the tims of neither the engineer nor the boy was charged to the 
‘expense of maintaining the lights. On the other hand, if an 
establishment has no engineer, no boilers, and no engine, and pro- 
vides them especially in order that it may operate a plant of 10 
lights’ capacity, each lamp may cost it 45 cents., 50 cents., 
or even 60 cents per day, and that for less than 10 hours’ run. 
The cost may reach as high as 75 cents or $1 for a full day of 
10 hours. 

These estimates have reference only to the ordinary arc lamp 
and do not apply at all to the incandescent lamp. The same 
engineer and assistant whose wages were included in the last esti- 
mate, could very easily run 40 or 50 lamps at a cost not to exceed 
25 cents, or at most 30 cents daily per light. ‘This last case 
assumes that the engineer and his assistant have nothing to do 
but run the lights, and that there are no elevators, no machinery, 
no heating to attend to. The engineer is assumed to receive $3 
per day and the assistant $1.50 cents per day. 
for help or less, the running price per lamp will vary about 4 cents 
or 5 cents per day one way or the other, as the case may be. 

The work put upon the operator of a plant of this kind running 
‘about 30 lights and not to exceed 40 lights, leaves considerable 
spare time on the hands of the engineer who can then, with the 
assistance of a fireman, take care of two or three elevators in 
addition to their duties as electricians: If so, and this is a very 
common case, and a fair proportion of their time be charged to 
elevators and heat, and the other legitimate departments of the 
regular engineer’s work, then the cost of lighting is reduced just 
that inuch. The whole process is in harmony with the general 
proposition that an engineer can care for more machinery and 
elevators and fewer electric lights, or for a greater number of 
electric lights and fewer elevators and other machinery. As the 
proportion of each kind of work varies, so the cost per lamp for 
operating the electric light will oscillate between 22 or 23 cents 
as & minimum and 28 or 30 cents as a Maximum. - 

It can be assumed as an axiom in electric lighting that it re- 
~ quires at least 1 horse-power’s worth of fuel to operate an arc 
light. One horse-power may mean 2 lbs. of coal, or it may mean 
10 lbs. In general practice it means {rom 4} lbs. to8 lbs of fuel. 

It will be contended that the former figure, 43 lbs., or at most 
5 lbs., is plenty large enough. Experience, however, will show 
that the coal bill at the end of the month, allowing for waste 
when starting, or banking fires, when the latter practice is fol- 
lowed, will tally best with a large or medium rate. We will 
figure, then, on a basis of 61bs. of coal, or its equivalent, if a 
“different fuel is used. 

Coal costs from $1.50 to $5.50 per ton, averaging between $2.25 
or $2.50 and $3.25, according to quantity and quality. Assume 
that it costs $3 per ton of 2,000 lbs. A difference of 25 cents one 
way or the other from this price will not seriously affect the 
general result we are seeking. With 6 Ibs. of coal per hour, the 
amount used in developing 1 korse-power or its equivalent, one 
are light, will cost about nine-tenths of a cent per hour, or 8 cents 
to 9 cents daily for a 10 hours’ run. 

This estimate of 8 cents per day for fuel for each lamp is the 
basis upon which to build when estimating for electric lights. 
This item is fixed and unchangeable except in very small frac- 
‘tions. ‘It is immaterial, practically speaking, whether the plant 


If more is paid 


is to have 30, 40, 50 or even 100 lamps. The coal consumption per 
lamp remains virtually constant. 

Exclusive of Jabour all other expenses connected with the opera- 
tion of an electric light plant can be readily compared with the 
cost of fuel to which it bears a nearly fixed ratio varying from one- 
fourth to one-half of the fuel cost, or from 2 to 4 cents. per day per 
lamp. The average is generally midway between these extremes, 
and approximating, therefore, to 3 cents daily. It appears now 
that arc lights are to cost for fuel and other expenses, exclusive of 
labour and carbons, the sum of 11 cents per day. 

To the cost again must be another added fixed charge, that for 
carbons. Although important, this item is unvarying and to 
simplify the matter, has been left untouched until this late 
moment. It is even more rigid in its effect upon the price of 
lights than coal. Carbons, or carbon pencils, as they are called, 
do not vary in price over 10 per cent. between any two systems of 


lighting, nor does the amount consumed per lamp vary much more 


than 10 per cent. in the different systems, provided the running 
hours are the same, and a similar general economy is practiced. 

Carbons are very cheap now. Six years ago they cost $40 per 
1,000; three years ago $12 per 1,000; to-day even less than $10 
per 1,000. This great drop in price has effected a wonderful 
saving in the operation of electric lights. 

Not less than one and one-half, and not more than three carbons 
per day per lamp are used. A very liberal estimate will allow for 
three carbons per lamp for the ten hours. If these carbons cost 
over a cent apiece, it is so little over that the fraction may be dis- 
regarded. Three cents a day is a very liberal allowance for this 
item of expense. , 

Add this to the 11 cents, and there is obtained a grand total of 
14. cents per day per lamp asa measure of the operating expense 
attached to the generation and distribution of the electric arc lamps. 
it may be said that no risk will be incurred _in accepting as accurate 
these figures of 8 cents for coal, 3 cents for incidentals, and 5 cents 
for carbons, and using them as standards. 

In addition to these fixed values is the cost of labour, a most 
disturbing and widely varying element of wonderful importance, 
and demanding careful study. When it can be said that labour 
varies between one-half and nine-tenths of the total expense, it 
will be at once perceived how important a fact it is. Sometimes 
it is as low as one-half, or at least two-thirds of the established 14 
cents, and, again, it is as high as five, six, or seven times that 
amount in proportion as the daily cost per light hovers between 
22 cents per day and $1 per day. 

The cost we are now discussing is simply the operating expense 
connected with generating and distributing the light. Noaccount 
is here taken of those other important elements which go to make 
up the total amount expended or tied up in the effort to furnish 
to the consumer this steady, constant, artificial means of illumina- 
tion—interest on the plant, depreciation on machinery and 
buildings, rent, taxes, insurance, accidental expenses, collections, 
advertising and management, together make up an enormous 
total, not less in any case than 100 per cent. of the operating ex- 
penses, and very often more—so it will be seen that arc lights can 
not very well be profitably sold for much less than 40 cents per 
day, although they are turnished by contract for as low as 35 
cents, or may be a shade less. 

In several cases lights are run for this amount and less, but they 
cost more. If a small central station makes a practice of furnish- 
ing them for so smalla sum as 30, 32, or 35 cents, it is simply 
throwing away money or its equivalent, the valuable time of a 
manager who must work for next to nothing, and who could, 
without any serious effort, find much more profitable employment. 
It does not pay, taking trouble and worry and accident into 
account. 

The investor, in an undertaking of this character, will soon dis- 
cover that it does not return him dividends at all commensurate 
with the risk of capital involved. 

These small central stations form one of the two classes of elec- 
tric light furnishers which make lights at an apparently low cost. 
The other class embraces the public institutions, municipal corpo- 
rations, and the like. 

In a town in New York State, of which you have all probably 
heard, they claim to run the Jamps for 12 cents per day. The city 
does this at its waterworks station, and does not figure in a cent 
tor labour, rent, interest, taxes, water, management and the like, 
merely charging for coal and carbons. ‘he labour, it is claimed, 
costs nothing, as the fireman and engineer are there anyway, and 
the water departments would have to pay their wages and all other 
incidental expenses. _ 

Thus these lights cést apparently an insignificant 12 cents daily. 
It is an absurd calculation to omit in the estimate one of the most 
important elements. : 

In Maine there is a city that runs its lights by water power, and 
forgets to,charge up the cost or rental value of that power in 
making the estimates, bringing the apparent cost of lights down 
to 16 cents daily. 

Here, in Chicago, we have the spectacle of our municipal cor- 
poration claiming to furnish lights for 19 cents daily. The 
absurdity of the claim, and the fallacy of the arguments in sup- 
port of the claim, were commented upon at the last National 
Electric Light Convention. 

Electric lights are run cheaper in proportion as they are run in 
large numbers. 

Let us take up for study one of the large city plants, and see 
how nearly the claim of 19 cents daily is borne out by the facts as 
nearly as we can get at them, and there will be no serious diffi- 
culty, for the stations are rtin widé operand are public in their 
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character. Nothing is concealed from the inquisitive searcher for 
knowledge. 

The station in question is fitted up with mechanical stokers 
under 66-inch steel boilers, with the most approved setting, and is 
operated under a constant unvarying load. There is probably no 
greater variation than 10 horse-power, on a total of 500 horse- 
power from one day to another. 

In the station referred to there are 18 dynamos belted. direct 
from single acting automatic cut-off high speed engines, which 
take steam at 90 lbs. pressure, and exhaust into an improved feed 
water heater. 

Of the 18 dynamos one or two are running idle, being in reserve. 
They consume very little power, not over 5 or 6 horse-power. 
The remainder of the dynamos are carrying a load of somewhat 
less than 450 lights, distributed over 30 or 40 miles of underground 
circuits. 

Between 10 per cent. and<15 per cent. of the power is lost 
between the dynamo and the boiler which, added to an allowance 
of one horse-power for each light, gives a total of 520 horse-power 
being generated and consumed. 

A very cheap coal is burned if we are to judge by the appear- 
ance and amount of ashes hauled out. Eight pounds per hour per 
hcrse-power, considering the style of engine used, wand be a very 
fair measure, but to be doubly sure we will assume seven pounds 
per hour per horse-power ; 520 multiplied by 7, gives 3,640 pounds 
of coal per hour. 

The running time varies from eight hours in summer to fourteen 
hours jin winter, depending upon the length of the night. The 
averaging is about eleven hours. It requires at least one hour’s 
extra coaling to raise the steam before starting, as full steam must 
be had from the send-off, all the lights being thrown on within a 
period of 15 minutes. This makes a total of 12 hours, and 12 times 
3,640 pounds, or 43,680 pounds of coal are used per day. At $2.10 
per ton—a very low figure—the cost of coal is $45.86 daily. 
Assuming that one pound of coal evaporates seven and one-half 
gallons of water, there will be used daily, exclusive of water for 
washing out, cleaning, &c., about 44,000 gallons, which at 8 cents 
per 1,000 is worth $3.49. Gas for lighting while lamps are not 
running comes to 15 or 20 cents daily. Let us call it 15 cents. 

Carbons are used at the rate of two and one-half per Jamp, or 
1,125 daily, which, at $8.50 per 1,000, cost $9.56. ; 

Not less than four globes will be required daily at 50 cents each, 
which makes $2 per day for this item. Just here the city effects 
a great saving over the regular central. stations and private 
operators of electric lights.. If a.globe used indoors cracks or a 
piece drops out, its usefulness has departed, and it must be at 
once replaced by a new one. Each renewal means an outlay of 45 
or 50 cents. Out of doors on the lofty city poles three-fourths of 
the life of a globe is still in it after it has become cracked or 
slightly broken. It may seem strange, but the globe invariably 
lasts twice as long after a piece has fallen out as before, for the 
reason, no doubt, that it canexpand and contract far more easily 
under great and sudden changes of temperature. 

A careful inspection would show that about 80 per cent. of all 
globes on the street lamps in Chicago are cracked or broken; in 
fact, many of them are more hole than glass. 

Brushes for the dynamo cost $1 per day, carbon holders for the 
lamp cost fully 50 cents per day. Dynamo and Jamp repairs, 
commutator segments and screws, insulating wood, varnish and 
tape, cil cup glasses, renewals and repairs of tools, emery paper, 
crocus cloth, pliers, carbon kits, &c., cost not a cent less than $2 
per day. 

Cotton waste and wiping rags, gaskets, sheet and piston pack- 
ings cost $1 per day at a low estimate. 

The amount of lubricating and cylinder oils for engines, 
dynamos, and pumps will be six gallons daily, which at 50 cents 
will cost $3 per day. 

The boilers and piping cost $15,000. The engines and belting 
cost $10,000. The dynamos and lamps cost $18,000; total, $43,000. 
Ten per cent. of this for wear and tear, and depreciation and 1e- 
newals is $4,300 annually, or $11.77 daily. ‘ 

The building cost $20,000; 5 per cent. for depreciation and: re- 
newals is $1,000 annually, or $2.75 daily. 

The insurance on a total of $63,000 is not less certainly than $1 
per day. The ground is valued at $20,000, making a total invest- 
ment ot $83,000; 43 per cent. interest on this amount is $3,735 
annually, or $10.23 daily. 

This is a total amount, so far, of $94.32 daily, made up as 
follows :— 


Cost oF OPERATION, | 


Coal $45 86 
Water 3.49 
Gas *h 0 a aes ie ae 15 
Carbon points... ae a nS A A OGOo 
Globes, lamp sad aise ey wes sop 6 aU 
Brushes, dynamo 58 ic a Sore #408) 
Holders, carbon... as Bee a ito 50 
Incidentals ig mee 2 00 
Waste and packing eae 1 00 
Oil... ee as ite ae se ee ee cee OU) 
Wear and tear on machinery ... aa retin il ln ny fv 
Wear and tear on building _... a Bee pee 
Insurance ... eet A 1 00 
Interest ; 10 238 

Total ese coo eee ark eee $94, 32 


In addition, there is the discord-breeding element of labour— 
costing as follows—as nearly as can be estimated without an actual 
reference to the pay roll. - 


Cost or LABOUR. 


1 chief engineer $4 00 per day. 


1 first assistant 3.50 3 
' 2 oilers at $2.25 A 4 50 i 
2 boiler men at $2 25... 4 50 ” 
4 firemen at $2 side ea 8 00 im 
2 wheelers or passers at $1.75 3 50 a 
1 watchman eek 2 00 ” 
1 line man ; 2: 50 sf at55 
1 dynamo man... 300°, 
1 dynamo man... es Ne eG y 
9 wiremen at $2 iss oa .. 18.00 re 
Total sai pe .«. $56 00 


In the general official headquarters are employed a manager, a 
chief electrician, a superintendent, and a clerk, at an outlay of 
$30 per day for salaries. There is an additional item of $5 per 
day for office expenses, stationery, incidentals, &c., a total of $35 
per day. 

This, divided up among five stations, assuming that the city can 
operate that many plants with such an office force, gives $7 per 
day as the amount to be added to the foregoing $56 for wages 
daily, and the $94.32 daily expense previously estimated, making 


a grand total of $157.32 cost for each and every day, Sunday in-, 
cluded, for the maintenance of nominally 450 lights. By 


simple division we find the cost to be 34,%, cents. daily for one 
light. ; 

"This is a decided difference from the claim of 19 cents made by 
the authorities, and spread broadcast through the country. It may 
be thought by some the estimate is too high. It could not be 
shaved more than 10 per cent., even if it were high and the cost 
brought down to 31 cents. The difference, on a basis of 2,000 
lights, between 19 cents and 31 cents, would amount annually to 
$87,600, quite a tidy little sum. 

But that is immaterial, as we are not picking a quarrel with the 


city people, but rather making use of their experience as a guide 


to us in our effort to ascertain the cost of running electric lights. 
We do not feel inclined to allow the reduction of 10 per cent., as 
figured above, .but hold to the opinion that the figure should 


rather be increased 10 per’ cent., that is to 38 cents or 39 cents daily 


per lamp, for perfect economy does not obtain in affairs political. 
What with incompetent and overpaid help, and there is always 
some of this—what with vacations, sickness, loss of time, inferior 
contract coal, and unexpected breakdowns—the total will invari- 
ably be considerably above our figures. Of the 34 cents, perhaps 
25 per cent. is outside of what can be justly considered as operat- 
ing expenses. ce 

By operating expenses is meant everything except rent, de- 
preciation on buildings, taxes, insurance, interest, and manage- 
ment. 

Perhaps 26 cents or 27 cents will be a fair estimate of the actual 
daily running expense per lamp. This by careful business manage- 


-ment can be somewhat reduced where the lights are used in any 


considerable number. + x 

The question then arises, or may arise, how can the ordinary 
merchant with but a very few lights hope to produce them for less 
cost per lamp the city, when the latter has all the advantages in- 
separable from a large plant. 

It must be borne in mind that there are several channels open 
for practicing economy, of which a public body or corporation can- 
not very well take advantage. 

The city of Chicago follows a most liberal policy in the manage- 
ment of its institutions of every kind, including the electric light 
station. It is generous without being lavish or wasteful. It is 
further handicapped by long running hours, necessitating two 
separate shifts of men, with the accompanying heavy expense of 
labour. The many directions in which the private manufacturers 
of lights can cut down expenses have been partly brought forward 
in earlier portions of the paper, and partly suggest themselves. 
What has been done can be done again. We can repeat in our 
stores and shops that which we see is being done in our streets. 


The consumer can supply himself with are lights for 25 cents or. 


less, for even as little as 20 cents per day per lamp. 

The lights ina large commercial house, not far distant from 
this location, cost approximately 21 cents per day, figuring 5 lbs. 
of coal per ton per horse-power with 1 horse-power, and 5 per cents 
over charged to each light. The firm pays $3.75 a ton for coal. 
Carbons cost $10 per 1,000, considerably more than the price paid 
by the city, but the most rigid economy is practised in burning 
them. Not ascrapis wasted. Globes cost a little more than in 
the case of the city. Labour costs a little less per light. A sum- 
mary of the items is about as follows :— 


Eight cents per light for fuel. 

Three cents per light for incidentals. 
Two cents per light for carbons. 
Eight cents per light for Jabour. 


The total is 21 cents. An additional 5 cents per day per lamp will 
pay all the expenses, such as rent, interest, taxes, insurance, &c., 
and that can possibly be charged to the plant, will bring the total 
to 26 cents—a sum entirely within the means of the business man. 
‘The result obtained in the last case represents perhaps the utmost 
economy that can be attained where the lights are.run as a dis- 
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‘tinct department of an institution; and agrees substantially with 
figures taken from the books of an establishment owning and 
‘running 200 arc lights. Here is an expenditure of no Jess than 
“$52 daily. If gas'was burned $125 worth per day would not give 
even an approximate equivalent light. 

If lights are run from. a single dynamo, which is cared for by 
the regular engineer of the establishment, and which takes up but 
little or no room in his department, the expense is cut down to as 
low as 15 or 16 cents daily. Atsuch figures the light is really a 
‘necessity to a shrewd live merchant. The longer such a man puts 
off the adoption of the light in his business, just that much longer 
will he be behind his electrically-lighted rivals in the race for 
dollars. i, 

The light has come to stay, and has taken its place with 
elevators and lifts as a necessary part of the machinery of an 
establishment that is forced to carry on its business in tall, deep, 
dark buildings, hemmed in on both sides by other buildings front- 
ing on narrow streets and shut off from the light of day. It then 
becomes our duty as intelligent, progressive engineers, to seek at 
once for a better acquaintance with this method of illumination. 

It will be found a most simple mechanical problem, on a par 
with the other machinery intrusted to our care, and no more diffi- 
cult to manage than-the ordinary elevators and engines. It is 
not at all mysterious. ,'The atmosphere in the immediate vicinity 
of dynamos, converters and electric circuits is commonly supposed 
to be full of flying and flurrying volts, watts, ampéres and other 
hidden subtleties. This need, however, occasion no alarm. They 
keep themselves in the background, and are not nearly so trouble- 
some as hot boxes, The thoughts of them need deter no one 
from undertaking a study of them. 

We have no more to fear from a volt than we have from alateat 
heat unit. Who ever saw the engineer that was afraid of a latent 
‘unit of heat? Do not then fear the electric terms. They are but 
the hidden elements of the forces with which we will have to deal. 

Master them. 


LONDON COUNTY COUNCIL. 


Ar the weekly meeting held on Tuesday, the following report of 
the Parliamentary Committee was presented :— 


Overhead Wires Bill. 


On the 28th October Jast the council, on the recommendation of 
the Highways Committee, passed the following resolution :— 
“That the council’s Bill relating to overhead wires, in the form 
in which it passed the Select Committee of the House of Commons, 
subject, however, to such modifications as the Parliamentary Com- 
mittee may consider necessary, be again introduced into Parlia- 
ment next session ; and that it be referred to the Parliamentary 
-Committee to give the requisite notices and to take the other 
measures necessary for the purpose.” In compliance with the 
terms of the above instruction, we have carefully considered the 
Bill, and have thought it desirable to omit clause 11 of the Bill 
of last session, which proposed to empower the council to make 
orders for carrying wiles over, or supporting them, or attaching 
them to, private property. It will be remembered that this was 
one of the clauses upon which the opposition in the debate, which 
resulted in the rejection of the Bill, was based. With this ex- 
ception the Bill remains as it left the Select Committee of the 

Houre of Commons. We have directed a copy of the Bill to be 
sent to each member of the council, and we recommend— 

That the seal of the council be affixed to the petition for leave to 
bring in the London Wires Bill, and that the Bill be deposited 
with the petition, pursuant to the Standing Orders of Parliament, 
with such verbal alterations (if any), as the Parliamentary Com- 
mittee may consider desirable. 


Electric Lighting. 


We have considered the following resolution passed by the 
council on the 18th November :—“ That the Parliamentary Com- 
mittee be instructed to insert in the Council’s General Powers 
Bill of next session a clause giving the council power to require 
any electric lighting company to supply electrical energy to the 
council’s electric testing stations, even if the station for which 
the supply is required be beyond the limits of the company’s area 
of supply, and authorising such company, subject to the usual 
notices, to break up streets for the purpose of laying the mains 
necessary to affurd such supply to the testing station.” . We have 
consulted the Parliamentary agent on the subject, and are ad- 
vised by him that it is too late to insert such a clause in the 
General Powers Bil], the notices not having provided for it. We 
have accordingly referred the matter back to the Highways Com- 
mittee for further consideration, and have directed the agent’s 
report to be Jaid before them. We recommend— 

That the reference to the Parliamentary Committee be dis- 
charged. , . 

The Chairman of the Highways Committee presented the follow- 
ing report :— 

The London Electric Supply Corporation has given notice 
(Registered No. 134) of its intention to lay a service line from the 
St. Martin’s Vestry Hall in Charing Cross Road to the Electrical 
Standardising Institution in the same thoroughfare, and proposes 
to extend the line to the council’s electric testing station in Cran- 
bourne Street. We see no objection to the proposed works, and 
recommend— 


(a) That the consent of the council be given to the laying 
by the London Electric Supply Corporation of a service ; line 


from the St. Martin’s Vestry Hall, Charing Cross Road, to the 


Electrical Standardising Institution in the same road, and to the 
council’s electric testing station in Cranbourne Street, upon the 
following conditions :—That the company do give two days’ notice 
to the council’s chief engineer before commencing the works ; that 
the proposed line be Jaid in the subway ; that the position to be 
occupied by the service line in the subway be subject to the ap- 
proval of the chief engineer of the council; and that the work of 
placing it to be carried out to his satisfaction. 

(b) That the clerk be instructed to forward to the company a 
notice requiring it ‘to lay the service pipe, referred to in’ its 
notice (R»gistered No. 134), in the subway of the Charing Cross 
Road. : 

We have considered two notices from the Notting Hill Elec- 
tric Lighting Company: one dated 14th November, 1890 (Regis- 
tered No. 135), of intention to lay mains in Stanley Crescent and 
Gardens, and a part of Kensington Park Road (1 plan) ; and the 
other, dated 20th November, 1890 (Registered No. 136), of inten- 
tion to lay mains in Pembridge Road from High Street, Notting 
Hill, to the corner of Ladbroke Road (1 plan). The works referred 
to in these notices are of the same description as those of this 
company previously sanctioned by the council; and we recom- 
mend— 

That the sanction of the council be given to the works referred 
to in the notices (Registered Nos. 135 and 136), dated 14th and 
20th November, 1890, respectively, of the Notting Hill Electric 
Lighting Company, upon condition that the company do give two 
days’ notice to the council’s chief engineer before commencing the 
work ; that.the cover stones of the culverts under 20 inches wide 
shall be not less than 2 inches thick, and of the wider culverts not 
less than 24 inches; and that where the culverts cross the 
carriage-way, there shall be at least 9 inches thickness of Port- 
land cement concrete above the cover stones of the culvert in 
addition to the road material. 

The Kensington and Knightsbridge Electric Lighting Company 
has given two notices (registered No. 137 and 138), dated 21st and 
26th November, 1890, the first being for extension of mains in 
Alfred Place West (1 plan), and the second for similar works in 
Church Street, Kensington (1 plan). There seemsto us to be no 
objection to these works ; and we recommend— 

That the sanction of the council be given to the works referred 
to in the two notices (registered Nos. 137 and 138), of the Ken- 
sington and Knightsbridge Electric Lighting Company, dated 21st 
avd 26th November, 1890, respectively. 

The subject of the subway in its many phases has been agi- 
tating the minds of the council for some time. The Improvements 
Committee, in considering one section of the question, have arrived 
at the opinion that persons who use subways for laying pipes and 
wires should pay for the privilege, and at the meeting recom- 


mended an application to Parliament for powers to compel com-~ 


panies to use the subway, and to enable the council to chargea 
rent for such user. 


PRACTICAL PROBLEMS. 


1. Provisional or Intermittent Employment of 
Accumulators in a Distribution of 110 Volis, 


THE first practical problem published in our paper on 
the 4th of October, has brought us a certain number 
of letters which have led us to explain more fully 
certain points which were, perhaps, touched upon too 
briefly. 

The particular case which we considered, in the first 


‘place, concerned a reserve installation, in which the 


three or four lamps that were eventually to be fed by 
the accumulators would only work at long intervals 


—merely a few hours per week. Under these -condi- 


tions, a current charging 3 to 4 amperes 3 or 4 hours a 
day, supplied every day to the battery from 10 to 15 
amperé-hours, or from 60 to 90 ampére-hours per week, 


a quantity sufficient to feed the lamps kept in reserve 
for night service or any similar purpose. 


When the lamps are to work every day, it is evident 
that the number of 75-volt lamps placed in circuit with 
the battery of accumulators during the charge must be 
increased. The number of these lamps must be calcu- 
lated in such a manner that the mean daily charge of 
the battery in ampére-hours exceeds by 10 to 15 per 
cent, themean daily consumption in ampere-hours of 
the Jamps supplied directly by the accumulators during 
the stoppage of the machine, this excess of 10 to 15 per 
cent. being calculated to take into account the rendering 
in quantity of the accumulators. 

We do not think it necessary to give a diagram of 
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‘the mounting of the apparatus, it being very simple, 
and yet varying considerably according to the require- 
ments of each case. 


2. The Mounting of a System of Distribution with. 
Three Wires. 


The. distributions with three wires, which are now 
pretty generally used, are particularly suited to the re- 
quirements of a small town, the population of which is 
not large enough for a service of distribution to be con- 
veniently arranged with two wires, but yet too large for 
alternating currents and transformers to be employed. 


MaAcHINE 1. 


Macuine 2. 
(Reserve.) 


MacuINneE 3. 


‘The case of most: frequent occurrence is that in which 
three shunt dynamos are used, two of which work at 
the same time, the third remaining in reserve, so as to 
be ready to be quickly substituted for one of the two 
others. Several methods have been adopted of con- 
necting ‘the system of canalisation with the machines 
and effecting readily thechange of machines. One of the 
most simple is that adopted at the Girlikon works, and 
which we have shown above. ‘The six lower terminals 
of the system are connected respectively with the three 
shunt dynamog, 1,.2.and 3, machine 2 being the one in 
reserve, and’the three upper terminals with the three 
distributing wires. Three: amperemeters are intro- 
duced: .respectively: into the circuits of the three 
machines, in order to enable one machine to be sub- 
stituted for another without any interruption of the 
service,’ by a simple manipulation of the exciting 
rheostats of the two. machines between which the 
charge is to be effected. Three interrupters, I,, I,, I, 
enable the three lines of the system to be completely 
insulated, in order to facilitate the testing of the insu- 
lation of:the circuit of distribution. 

Without ‘dwelling further on the many advantages 
of this method over the distribution by two wires in 
the case under consideration, we will merely mention 
one tbat has up to the present been almost overlooked, 
and which consists in carrying on the distribution after 
midnight by means of a single machine, whilst two 
working at 200 volts can be employed for the full 
service, from nightfall to midnight. The plan of dis- 
tribution must, in this case, be modified, the connec- 
tion of the two circuits with one machine entailing a 
special manipulation: whicb, however, presents no 
difficulty.—L’Klectiicien, October 18th, 1*90. 


‘LONDON GAZETTE NOTICES. 


; Provisional Orders. . 
ACCORDING to the London Gazette for the 28th Novem- 
ber, the following corporations and public companies 
will apply tothe Board of Trade for provisional orders : 


Surbiton Improvement Commissioners ; Whitby Local 
Board ; Harrogate Corporation ; Tunbridge Wells Cor- 
poration ; Torquay Local Board ; South Shields Corpo- 
ration. ; Electric Installation and Maintenance Com-~ 
pany (Maidstone and Leeds); Camberwell and 
Islington Electric Light and Power Supply ; Padding- 
ton and Bayswater Electric Light and Power Supply ; 
Yorkshire House-to-House Electricity Co. (Leeds) ; 
Stamford Hill, Tottenham and Edmonton Electric 
Light and Power Supply (Hampstead and Wands- 
worth) ; Laing, Wharton and Down Construction Syn- 
dicate (Whitech pel, Hackney and Shoreditch) ; Brush ~ 
Electrical Engineering Company (City of London, 

Southwark, North of London, and Poole); Messrs. 

Latimer-Clark, Muirhead & Co, (St. Martin’s-in- 
the-Fields) ; Provincial Electric Light and Power — 
Supply | (Aberystwyth) ; Ipswich Electricity Supply 
Company, Messrs. Laurence, Scott & Co. (Ipswich) ; 

Windsor and Eton Electric Light Company ; Man- 
chester House-to-House Electricity Company (Withing- 
ton District) ; Weymouth Electricity int orpany. 


Tramwar ys. 


The Birmingham Corporation and the Bristol Tram- 
ways and Carriage Company, in seeking authority to 
construct new tramways, specify electricity among 
other methods of traction which they ask permission to 
use. ; ee 


PARLIAMENTARY NOTES. 


The Wreck of the Serpent. 


In the House of Commons on Wednesday last, Lord 
George Hamilton, in reply to a question as to ships’ 
compasses said :—There were four compasses on board 
the Serpent, including two of Sir William Thomson’s, 
and they were adjusted and inspected on July 6th and 
November 8th this year. The compasses were inspected © 
after: the manceuvres by the superintendent of com- 
passes, and found in excellent order. On the occasion 
of a subsequent visit, the commander expressed his 
own and the navigating officer’s great satisfaction with 
the behaviour of- compasses during heavy weather in 
the manceuvres of 1890. Sir. W.'Thomson’s compasses 
were introduced into the navy in 1884, and there aré 
now very few of Her Majesty’s sea-going b ships that 
have not at least one. 


Telegrams. 


- 
4 


Last Friday, Mr. Hobhouse asked the Postmaster- 


General if it was the rule of the telegraphic department 


of the General Post Office to refuse to compensate 
persons for loss or expense consequent on the loss, 
delay, or non-delivery of a telegram, and to refuse to 
communicate to the person injured the names of the 
defaulting office or officials. Mr. Raikes in reply 
said :—If the hon. member will be so good as to refer 
to clause 6 of the notice which is printed on the back of 
the forms on which the public write their telegrams, 
he will find an answer to the first part of his question. 
The clause reads as follows ;:—“ The Postmaster General 


will not be liable for any loss or damage which may 


be incurred or sustained by reason or on account of any 
mistake or default in the transmission or delivery of a 
telegram.” As to the latter part of the hon. member's 
question, I may say that it is not the practice to give 


the names of the subordinate officials concerned in the 


transmission of a telegram or to name the office where 
a mistake may have occurred. Indeed, in a great many 
cases it would be impossible to do so, as it cannot 
always be ascertained with certainty where the fault 
has occurred or whether it is not due to some momen- 
tary disturbance of the wires or other apparatus. The 
conduct of any defaulting officials is always made he 
subject of strict inquiry by the department. 
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PROFESSOR HERTZ. 


A LUNCHEON was given on November 30th at the 
Langham Hotel by Prof. W. E. Ayrton. This gather- 
ing of a few celebrities, more especially of those 
belonging to the electrical branch of the scientific 
world, had been invited to meet Prof. Heinrich Hertz. 
It is well known that this gentleman has been just 
presented with the Rumford Medal by the Fellows of 
the Royal Society, asa recognition of his valuable work 
in carrying on Clerk-Maxwell’s investigations, and 
showing the connection between light and electricity. 
The luncheon was followed by a crowded reception, at 
which Prof. and Mrs. Ayrton welcomed, among others, 
Sir Frederick and Lady Abel, Dr. Lodge, Prof. Poynting, 
Dr. and Mrs. Hopkinson, Mr. and Mrs. Crookes, Mr. 
Norman Lockyer, Mrs. Fawcett, Prof. and Mrs. Hughes, 
Prof. and Mrs. Perry, Prof. Foster, Prof. and Miss 
Thorpe. 

_We need hardly say that everyone was eager to 
see the lion of the day. Heinrich Hertz is quite a 
young man, for he is only thirty-three ; he is slightly 
built ; of a pleasing, but by no means German, cast of 
countenance ; hespeaks English fluently, as was plainly 
shown at the dinner given by the Royal Society. He 
used to act as assistant to Prof. Helmholtz ; but on his 
marriage he removed to Bonn, where he holds office as 
a Professor of Physics in the University. It was 
pleasant to hear how his attention had first been 
attracted by a simple laboratory observation, which led 
him ultimately to the successful termination of his 
labours. He may have contributed only one pillar 
towards the support of that arch upon which science 
has to build a superstructure, but, we take leave to say, 
that the pillar is a very substantial pillar. It is no 
slight work to have shown how electricity can, like 
light, be reflected and refracted ; like light also it goes 
in straight lines, and its flash can be stopped by the 
interposition of a suitable apparatus; that its waves 
are transversal and not longitudinal. By his experi- 
ments and. his conclusions Prof. Hertz has much sim- 
plified all work on radiation. 


THE DINNER OF THE ROYAL SOCIETY. 


(By A FESTIVE FELLOW.) 


‘‘ WERE you at the dinner of the Royal Society ?” 

“No, sir, I was not. But as, I suppose, it was a 
grand day for electricians, I should much like to hear 
all about it from one who.is acknowledged to be alight, 
indeed, in the electrical world.” 

* You are very kind. I must confess I felt very 
proud when I saw Sir William Thomson in the chair 
at our annual dinner in the Hotel Métropole. Itseemed 
too, that a Scotchman should occupy the chief place in 
a Society whose anniversary day is that dedicated to St. 
Andrew.” 

“ Excuse me, but St. Andrew’s Day is on November 
30th, and you dined on % 

“The Ist of December. 


Quite so ; but, you see, the 


30th was on a Sunday ; remember the weaker brethren. | 


It would have been shccking to have a Presidential 
address and a dinner on the Sunday. Science, like 
other business, stands still on that day.” 

“ Dear me, and does electricity cease to give light on 
that day, and sewers to give forth noxious gases, and 
fogs——”’ 

- “ Pardon the interruption, but let me tell you about 
the dinner ; that’s a much pleasanter subject. I need 
not tell you that Stokes and Lubbock were there ; the 
Lord Chancellor and a Marquis, the Italian Ambassador 
and Sir Philip Magnus. Professors abounded, Huxley 
and Hughes, Adams and Seeley, Hertz and Ayrton, 
Darwin and Lodge; sirs not a few—Sir D. Galton, Sir 
F. Abel, Sir B. Samuelson, Sir John—I mean—Sir 
Risdon Bennett, Sir A. This and Sir B. That; Doctors 


of medicine and of science ; and the power of the purse 
was finely represented by the Masters of the Drapers’ 
and Clothworkers’ Companies. There were the heroes 
of the evening, the medallists, Prof. Simon Newcomb 
—no, he was absent—Prof. Hertz, Prof. Ferrier, Dr. J. 
Hopkinson, Mr. Lockyer and Mr. Crookes.” 

“Very interesting, no doubt ; but after all, you know, 
a list of names, even of scientifically intellectual giants, 
is rather——” 

“ What a Philistine you are. 
give you the menu?” 

“No, I wouldn’t—certainly not; it’s quite enough 
for me to know that you had your dinner at the Hotel 
Métropole, and as you had invited the Masters of two 
great City Companies, I expect you put your best feet 
foremost and had a sumptuous ‘ bankwet,’ as Robert 
would say. Tell me some of the coruscations of wit 
and fancy, which must have flashed electrically through 
the dining room.” . 

** Well, sir, 1 don’t know what you mean to insinuate, 
but when I am asked by a gentleman to give an account 
of a dinner, I expect to be allowed to tell it my own 
way.” 

“Of course ; quite right; so you shall. 
saying, I think, sir, that the new President 

“ Yes, sir. I was going to say (only you interrupted 
me) that the new President proposed, on the removal 
of the cloth, the health of ‘The Queen and Royal 
Family,’ and rightly dwelt upon the loyalty of the 
Royal Society, for we are loyal and royal. Then came 
‘Her Majesty’s Ministers and the Members of the 
Legislature.’ This gave Sir William an opening to 
compare the Constitution to an engine, which had the 
imperfection of not working backwards, and not being 
free from friction. If a perfect engine was nearly 
realised in a steam engine, some slight apprvach to per- 
fection might reasonably be looked for in the political 
machine. Anyhow, H.M. Ministers showed great devo- 
tion to the public service.” 

“ How did Lord Halsbury take the suggestion ? ” 

“Very good humouredly. He explained that the 
political engine was put together with very animated 
bolts and screws, so that much friction was unavoid- 
able. He went on to propose the toast of ‘The Royal 
Society,’ introducing it with an anecdote about an 
orator, who asked a friend what he should say on a 
particular occasion.’ ‘To whom are you going to talk ?’ 
‘Oh, I’m going to talk to the Athenians.’ ‘Well, 
if you say something pleasant about the Athenians, 
they are sure to cheer you.’ Acting upon this thought, 
the Lord Chancellor reminded his fellow-guests, how 
the light which enabled them to see each other was 
due to the researches of Sir William and men like 
him, who had made the great physical energies of 
the universe subservient to the use of mankind. 
He modestly drew in his horns after that; he felt 
nervous——” 

“That’s good ! Lord Halsbury nervous! Beg pardon ; 
you were saying——” 

“He felt nervous lest some F.R.S. should tell him 
electricity was not physical, and was not an energy. 
Then he made the somewhat trite remark that elec- 
tricity enabled us to receive news almost simultane- 
ously from all parts of the world. To the legal mind, 
accustomed to the slow rate at which justice travels, 
I have no doubt this is an impressive fact about 
electricity.” 

‘Did the president make a good speech in reply ?” 

“He very courteously, as the Italian ambassador was 
present, mentioned that the Academia in Florence and 
other societies were older than the Royal Society. But 
still two centuries and a half was a good age humanly, 
though not geologically speaking, and the Royal Society 
has been the fruitful parent of philosophical societies 
everywhere. By way of novelty, Sir William carried 
us back to what the Society did in the first 20 years of 
its existence. It took Newton—Sir Isaac Newton, you 
know—by the hand, and made known to the world 
outside Cambridge all his labours in optical research. 
Newton might be almost called the spoilt darling of the 
Society, for it was due to the indefatigable labours of 


Would you like me to 


You were 


” 
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the Society’s secretaries that Newton’s work between 
1665 and 1682 were published to the world. To Hook 
and Halley were chiefly due the publication of the 
‘Principia Mathematica de Motu Corporum. Sir 
William ended modestly enough ; for while he felt the 
high honour conferred upon him, he could not but 
think that all credit for the Society’s good work 
must be given to the Society’s permanent officers. 
But the President’s work was not over. He was 
up again, without even the interval of a song, 
to propose the medallists. Here again he enlarged 
rather more than was agreeable to most of his audience, 
upon the special work of some of the medallists ;.as he 
had given us a most detailed account of Newton, so he 
elaborated upon Newcomb and the rest. . However, all 
things come to an end. It was time for Dr. Hopkinson 
to reply to the toast. With an occasional reference to 
notes, he told us how Newcomb had advanced Newton’s 
theory of gravitation by applying it to the details of 
the motion of the moon and other planetary bodies ; 
how Prof. Emil Fischer had furthered chemistry by 
synthetically producing from inorganic sources many 
definite sugars ; how Wallace had chivalrously given 
way to Darwin ; how Dr. Ferrier worked on the surgical 
treatment of the brain. When he reached that point, 
he bitterly denounced the restrictions on experimental 
work. I have no doubt he will hear further about that 
part of his speech from Miss Cobbe and the Spectator. 
With a pretty compliment to his foster-father in 
electrical and magnetic science, Sir William Thom- 
son, that speech was ended. Our Bonn Professor, 
Hertz, next claimed our attention with a capitally- 
delivered speech, entirely in English, and spoken 
without any notes. He was fully aware of the high 
honour which had been done him. His only ground 
of apprehension when treading on English soil was 
that he would have to encounter a certain feeling of 
national. jealousy; but, on the contrary, his first and 
most friendly communication was with those who 
might in ignorance be called his rivals, Dr. Lodge and 
Prof. FitzGerald. He was glad he had’come to England 
to receive this medal, which was an earnest indeed of 
future work; for so had he seen, face to face, men 
whom hitherto he had worshipped only at a distance. 
Of this he was sure, that his work, so kindly praised, 
would sooner or later have been done by the men who 
so heartily welcomed him.” 

‘‘ Was there much more speech-making ?” 

“Sir John Lubbock proposed ‘The Retiring Pre- 
sident.’ Perhaps, as you hail from Cambridge, you 
know the work he has done on the steady motion of 
incompressible fluids, on crystals and spectrum ana- 
lysis. In reply, Sir Gabriel stated that he owed much 
to the Cambridge Philosophical Society, and, though he 
was retiring from the presidentship, he had no inten- 
tion of resting from his labours as a member of the 
Council of the Royal Society. After ‘Our Guests’ had 
been proposed, and the Italian Ambassador and Sir 
Edward Hamley had replied to the same, we all said 
‘Good night,’ and went our several ways.” 


REVIEWS. 


Electric Bell Construction. By F.C. ALLSOP. E. and 
FN, Spon, 125, Strand, London. 


The substance of this book appeared as a series of 
articles in the English Mechanic. The work ig 
thoroughly practical in its character, and is also very 
complete, almost every variety of bells and their 
allied mechanism being fully and carefully described. 
We are somewhat surprised, however, to find not a word 
said upon the construction of the Leclanché battery, 
indeed, the opening chapter, in which the general 
principle of a battery is describc d, might almost lead any- 
one to imagine that the Leclanché battery consists of a 
plate of copper and one of zinc in dilute sulphuric acid. 
Again, the description of the joining up of several cells 


in series would certainly lead one to suppose that. 
Leclanché cells had no resistance, which is very far 
from being the case. A feature in the book is the fact 
that all the illustrations are drawn to scale, so that the - 
dimensions of any of the apparatus can at once be 
obtained. Magneto as well as battery bells are de- 
scribed, and all details of their construction very fully 
explained. Altogether the book is a decidedly useful 
one. 


Practical Electrical Notes and Definitions. By W. 
Perren Maycock. Second Edition. . and F. N. 
Spon, 125, Strand, London. 


The second edition of this book is a decided 
advance on the first, though we observe that the 
rhapsodical rubbish, to which we drew attention in our 
notice of the first edition, still remains. The book, in 
its present form, hardly accords with its shape, which 
is of the pocket-book pattern, and we do not expect.in 
such books to find illustrations of machines which 
are left undescribed, though, possibly, these illus- 
trations may be useful to amateurs as a means of 
identifying any particular machine they may come 
across. On page 203, it is stated that a microphonic 
relay receives a message and transmits it afresh over 
another section of line; we are quite certain Mr. 
Maycock has never seen such a relay at work, for no 
one has yet succeeded in making one. Although the 
whole work contains much useful matter in the shape 
of notes, tables, diagrams, rules, &c., there is, we think, 
a good deal too much space devoted to “definitions,” 
which are unsatisfying in their character, and might be 
more profitably replaced by something more practical. 
We notice that the use of the modern terms “con- 
ductance,” “ resistivity,” &c., has been introduced. The 
whole work has had, the advantage of having been 
“ overlooked” by Professor Silvanus Thompson .and 
Mr. J. Swinburne ; quite so! 


The Electric Light Popularly Explained. By A. 
BROMLEY HOLMES. 5th edition. London: Bemrose 
and Sons, 23, Old Bailey. : 


The first edition of this book was published in 1882, 
and the fact that a fifth edition has been called for 
speaks well for the production. A good deal of addi- 
tional matter has been worked in and revision carried 
out. The last chapter, which deals with the “ Cost of 
the Light,” is, perhaps, hardly entirely satisfactory ; 
but, then, the subject is one which it seems almost im- 
possible to fairly get at. 


Physical Memoirs: selected and translated from foreign 
sources, under the direction of the Physical Society 
of London. Vol. 1., part 3. London: Taylor and 
Francis, Red Lion Court, Fleet Street. , 


This issue consists of a paper by Prof. J. D. Van der 
Waals, on “ The Continuity of the Liquid and Gaseous 
States of Matter.” . 


THE QUESTION OF PUBLIC LIGHTING IN 
'. BUDAPEST. | 


[FROM A CORRESPONDENT. | 


By the occasional insertion of moderately circum- 
stantial communications, you have kept your readers 
acquainted with the different phases of this question in 
Budapest. They will probably read with interest the 
following extract from the recent report of the Com- 
mission on Public Lighting, especially as it furnishes a 
clear view of the genetic development of this affair, 
which is calculated to prove instructive to other muni- 
cipal bodies. 

The sub-committee appointed for the especial con- 
duct of the negotiations obtained in the first place an 
opinion from the Director of Buildings (an official 
somewhat like the “Dean of Guild” in a Scottish 
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city), the head accountant, and the chief fiscal. The 
prevalent opinion, in accordance with the explanations 
received, was to the effect that “in view of the revo- 
lution now taking place in the sphere of public lighting, 
it did not appear suitable to take the use of any other 
hew meansof lighting into serious consideration, and 
that “the question of the redemption of the gas-works 
could be advantageously considered only if the valua- 
tion provided for in the agreement had been carried 
out, and the capital required for the redemption had 
been approximately estimated. All this, however, was 
no reason why the metropolis should not make use of 
the right secured to it under section 4 of the gas agree- 
ment, concerning the (partial) adoption of a new system 
of lighting. 

Proceeding from the point of view just indicated, 
the sub-committee invited the gas company to declare 
whether, and under what conditions, it was prepared to 
supply electric lights, on the one hand, for public 
purposes, and, on the other, for private consumers. 
Further negotiations were to be opened with the gas 
company to ascertain whether, and under what condi- 
tions, it was prepared to concede a reduction of price 
for the private consumption of gas before the expiry 
of the agreement, and undertake the private lighting 
gratuitously ? 

The gas company replied, in the communication of 
September 5th, 1889, that, in accordance with the wish 
of the city, it was prepared to undertake the introduc- 
tion of the electric light on certain conditions (enumer- 
ated in detail), and in return for a prolongation of the gas 
agreement for 10 years, gradually to reduce the price 
of gas to private consumers to 11 kreutzers, and to 
supply the street lighting gratuitously on the basis of 
the quantity consumed in 1888, so that the city would 
only have to keep the street lamps in order. 

After ripe deliberations, the sub-committee resolved 
that the conditions for the introduction of the electric 
light were too onerous, and that the gas company would 
thus obtain a monopoly of the electric light. Hence 
the offer, as it stood, couid not be accepted, but, with 
considerable modifications, it might be taken as the 
basis of further negotiations. ‘Hence the sub-com- 
mittee—considering that the redemption of the gas- 
works would be unreasonable, since there is a general 
movement in the matter of public lighting, and new 
technical advances and inventions are daily coming 
forward—did not object to a prolongation of the agree- 
ment, but urge that it must be made a fundamental 
principle that with such prolongation the monopoly of 
the gas company for the introduction of any illumi- 
nating agent must expire, and the capital must have 
its hands in this respect unfettered. The conditions of 
the committee were in fine the following : A ten years’ 
prolongation of the gas agreement, reduction of the 
price of gas to private consumers to 10 kreutzers per 
cubic meter ; free supply of the street lamps without 
reimbursement for the expense of their erection ; no 
exclusive right or privilege for the electric or any other 
new light ; finally, the stipulation that the price of the 
electric light for the street lamps must not be higher 
than that of the gas lamps at present. 

On March 31st, 1890, the desired explanation of the 
gas company was handed in. It was willing to forego 
the exclusive right of introducing any new means of 
illumination which had been secured to it by contract. 
If the gas agreement were prolonged for 15 years the 
company was willing to concede to the municipality 
the unlimited right of disposal ; the price of the gas 
supplied to the private consumers should be reduced 
to 103 kreutzers ; the gas required for street lighting 
should be furnished gratuitously after the expiry of the 
present agreement, and after the cost incurred for 
maintaining the lamps according to the proportion of 
1888 had been refunded. 

The municipal accountant calculated that these co - 
ditions—disregarding the great value which the sur- 
render of the exclusive privilege possesses—would in- 
volve yearly a saving to private companies of 1,250,000 
florins during the time of the present agreement, and 
that it would imply for the community a yearly 


economy of 240,000 florins, dating from December 16th, 
1895, and it would consequently be acceptable with the 
following modifications and additions. 1, The city is 
to be free after 10 years to redeem the gasworks ; 2, the 
private gas price to be reduced to 10 kreutzers ; 3, half 
the cost of the street lighting is to be at once given up, 
and the rest after the expiry of the present agreement ; 
4, the city to refund only half the cost of maintenance 
of the gas-lamps ; 5, the gas to be supplied gratis for 
the streets is to be calculated according to the consump- 
tion of 1889, taken as a minimum ; 6, the gas company 
to establish an independent management in Budapest. 

To these more recent: proposals the gas company 
replied on June 12th, 1890. The redemption of the 
gasworks before the expiry of the 15 years cannot be 
accepted ; the company accepts the reduction of the 
private gas price to 10 kreutzers, on condition that the 
production cost of gas does not rise, and that no further 
sacrifices are to be required for public purposes. The 
immediate surrender of half the cost of public lighting, 
and half the cost of maintaining the lamps cannot be 
conceded. The proportion of consumption for 1889 is 
accepted, but not as a minimum, but either as a fixed 
or a variable yield. The local direction of the gas 
company will be invested with powers to decide on the 
spot all affairs concerning the Budapest Gas Works. 

Therewith the negotiations were completed, and the 
General Commission resolved to accept the offers of the 
gas company, with the following supplements :—The 
ultimate redemption of the gas works will not take 
place before the lapse of 15 years’ agreement ; the price 
for private gas, not to be used for lighting, to be reduced 
to 8 kreutzers per cubic metre ; the proportion of con- 
sumption of the gas to be supplied gratis for street 
lighting is to be assumed as variable, adhering to the 
proportions of 1889. Several gas testing stations are to 
be erected in the city, and the price of the gas con- 
sumed in municipal buildings is to remain in future 
7.42 kreutzers for cubic metre. 


NOTKS. 


Removal.—Messrs. Nalder Bros. have now removed 
their offices and works to their new premises at 16, 
Red Lion Street, Clerkenwell. 


Fire at an Electrical Engineers,—Last Saturday after- 
noon a fire broke out on the premises of Messrs. Gent 
and Co., electricians, Leicester. It was, however, ex- 
tinguished before much damage was done. 


The Delany Battery Strip.—This is a simple con- 
trivance, invented by P. B. Delany, of South Orange, 
N.J., to prevent the creeping of salts in the gravity, 
Leclanché, and other primary batteries. The device is 
simply a strip made of rubber cloth and applied 
to the inside of the rim of the battery jar. One 
side of the strip is covered with a sticky com- 
pound, and when the strip is properly applied it will 
never come off the jar. The strip offers a mechanical 
obstruction to the creeping salt which masses under- 
neath it, and is re-dissolved in the battery fluid each 
time that water is added to the solution to make up for 
evaporation. All waste and exhaustion of batteries by 
local action by this means, it is claimed, is prevented, 
and shelves are kept perfectly clean and dry. When 
the strip is properly applied no amount of washing or 
wetting will affect it. 


Telephonic Communication with Lighthouses.— 
Henley’s Telegraph Works have recently manufactured 
a submarine telephone cable which has been laid by 
the Pilot authorities in Finland between Hanzo, the 
most southern point of Finland, toa lighthouse 25 miles 
from the coast. We hear that the cable has been found 
to, work well, 
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Royal Society’s Medal.—Dr. Hopkinson will receive 
the Royal Society’s medal for his researches in mag- 
netism and electricity. 


Proposed Electric Railway in Vienna,—In connec- 
tion with the underground railway projected for 
Vienna, the Austrian Minister of Commerce has re- 
solved to send two engineers to London to study the 
underground electric railway recently established 
between the City and South London. 


The Old Students’ Association.—The first smoking 
concert of the season, in connection with this associa- 
tion, was held at Mason’s Hall Tavern on the 28th ult., 
Mr. W. B. Esson, the president, occupying the chair. 
The musical programme was of a first-class character, 
and in point of numbers the concert was a great success, 
there being not an empty seat in the room. Amongst 
those present were :— Vice-Presidents A. Reckenzaun 
and A. T. Snell, Past-Presidents Dr. W. E. Sumpner 
and Mr. Adams, Profs. Ayrton and Perry, Mr. L. B. 
Atkinson, Mr. John Gray, B.Sce.; and Mr. Holland, 
B.A. <A cordial vote of thanks was given to the per- 
formers and to the musical committee. There is but 
little doubt that the O.S.A. has reached a new era in its 
existence, and with such energetic directors there is 
now nothing to prevent its growth into a body which 
will eventually fill an important position in the 
scientific world, and at the same time possess social 
qualifications which will keep its members continually 
in touch with one another. 

An ordinary general meeting was held at Finsbury 
Technical College last night, when a paper was read 
by Hamilton Kilgour, member, on “ Notes on Economy 
of Condnctors in Systems of Distribution in Elec- 
trical Energy.” 


S.S, Silvertown.—This telegraph steamer, owned by 
the India-Rubber, Gutta-Percha, and Telegraph Works 
Company, is reported to have arrived at Coronel 
(Chile) on November 25. It will be remembered that 
she carries the submarine cable for extending the 
Central and South American Telegraph Company’s 
lines from Lima, where they at present terminate, to 
Yquique and Valparaiso. 


A French Manutactory of Submarine Cables,— A 
Calais telegram to the Temps says :—The factory for 
the manufacture of submarine cables, which the 
General Telephone Company is constructing at Calais, 
to the east of the Carnot basin, is finished. The open- 
ing will take place, we are told, in the early part of 
December. The building of this factory is, from a 
national point of view, of real importance, since, up till 
now, England alone possessed a monopoly of submarine 
cable-making. 


The Aron Meter.—Dr. Aron’s electricity meter re- 
ceived a gold medal at this year’s exhibition at Palais 
de la Industries at Paris. 


Provisional Orders.—The time limited by the Elec- 
tric Lighting Act. within which official notice must be 
given of all provisional orders, expired on the 28th 
ult. From the notices given it appears that 76 separate 
orders will be applied for, 17 of them relating to various 
portions of London and suburbs. 


Electric Light in Hampstead.—The Hampstead Ves- 
try will oppose all applications made by companies or 
others to the Board of Trade for powers to light the 
borough by electricity. It has empowered its Electric 
Lighting Committee to obtain a plan and estimate from 
a specialist so that it may consider the advisability of 
undertaking the work itself. 


Theatre Lighting.—Messrs. Dickinson & Co. have 
secured from Mr. Norman Forbes a contract to insta! 
the electric light throughout the Globe Theatre, 


Mr. Muirhead and the National Telephone Company, 
—We have received another and rather lengthy letter 
from Mr. Muirhead, which, however, shows no improve- 
ment in the relations with the telephone company. 
We do not see that anything is to be gained on either 
side by allowing further correspondence on this sub- 
ject. 

Gas and Electricity in Bordeaux.—The Bordeaux 
Gas Company is now lighting the stage of the Grand 
Theatre by electricity. The offices of the company are 
also lighted electrically, and the plant is installed on 
the latter’s premises. 


New Telegraph Cable—A Bill approving of the 
agreement made on October 12th last with the Grande 
Compagnie des Telegraphes du Nord for the laying and 
working of a second cable between Calais and Fanoé 
in Denmark has been presented to the French Chamber 
of Deputies. The new convention reserves to the State 
certain advantages, in exchange for which it gives to 
the company: financial assistance, which, for the two 
cables, will not exceed £6,800. 


New Central Station in Vienna,—The central station 
of the International Electricity Company was put in 
operation on the 14th ult. About 21 miles of cable 
have been laid throughout the town and suburbs. 


Lighting of Karausebes.—This small town in the 
south of Hungary is now lighted electrically, the plant 
being installed in a saw mill. In addition to the 
public illumination, 500 lamps for private consumers 
are in use. 


New Battery Company.—The Compagnie Francaise 
des Piles Universelles has been formed in Paris with a 
capital of £8,000 divided into 200 shares of £40 each. 


Edinburgh Exhibition.—In our notice of the ex- 
hibits at the Edinburgh Electrical Exhibition, we 
called attention to the very fine display made by Messrs. 
Buller, Jobson & Co., Limited, now Bullers, Limited, 
of Birmingham, Hanley, Dudley, Glasgow and London, 
of telegraph insulators, brackets, clips, poles, stay rods, 
channel arms, and all the various articles made by them 
for telegraphic, telephonic and electric lighting pur- 
poses. Facing the index to advertisements will be 
found an illustration of this unique exhibit, which 
arrested the attention of every visitor to the machinery 
hall. This old-established firm, as our readers are 
aware, has lately purchased an extensive site at 
Cheston Road, Birmingham, for the erection of 
a new works with modern plant, suitable for the 
production of its manufactures. Those engaged in 
telpherage will be interested to know ‘that Messrs. 
Bullers, Limited, are supplying an insulator patented 
by Mr. E. J. Chambers (a director of the company), 
which is arranged to grip and insulate the cable at the 
same time, and to allow the grooved wheels of the 
travelling carriage to pass easily over the tops. These 
insulators are shown at the left hand corner of the 
illustration. We understand that Messrs. Bullers, 
Limited, will exhibit at the Glasgow Industrial Exhi- 
bition. 


Electric Welding.—Sir Douglas Galton, K.C.B., Mr. 
W. H. Preece, F.R.S., Mr. Ashton (of the Royal] Labora- 
tory, Woolwich), and other gentlemen, visited Messrs. 
Lloyd and Lloyd’s Coombes Wood ‘Tube Works on 
Friday last, for the purpose of inspecting their instal- 
lation of electric welding. The process used is that 
known as the Bernardos process, the sole right to the 
use of which has been acquired by Messrs. Lloyd and 
Lloyd, and the welding is, as our readers are already 
aware, effected by means of thearc. The distinguished 
visitors were rauch delighted with all they saw, and 
expressed themselves most favourably as to the achieve- 
ments and possibilities of arc welding. . 
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Telephony on the Congo,—The Ville de Ramanaho, 
which recently left Antwerp for the Congo, had on 
board the wires, &c., necessary for the installation of 
the first telephone line to be erected along the Congo 
railway. ‘The wire is of phosphor bronze, and the 
apparatus is of the type adopted by the administration 
of the Belgian Telegraphs for their private and service 
lines. 


The Institution of Electrical Engineers.—The annual 
general meeting of the Institution will be held on 
Thursday, December 11th, at 8 o’clock in the evening, 
for the reception of the annual report of the Council, 
and for the election of Council and officers for the year 
1891. The following papers will be further discussed :— 
“The Efficiency of Secondary Cells.” “ On the Chemis- 
try of Secondary Cells.” By Prof. W. E. Ayrton, F.R.S., 
Vice-President, C. G. Lamb, B.Sc., and E. W. Smith, 
Associates. 


Telephone Switchboards.—We have received a long 
communication from Mr. Hubert F. Jackson on “ Im- 
provements in Telephone Exchange Switchboards.” 
Unfortunately it came to hand after the bulk of our 
pages had gone to press, so we must perforce hold it 
over till next week. 


Death from Electricity Reuter telegraphs from St. 
Louis, United States :—An electric light company’s 
employé came into contact with an electric light wire 
here on Saturday and was immediately killed. 


NEW COMPANIES REGISTERED. 


Holmes and Sons, Limited.—Capital £14,000, in £5 
shares. Objects: To take over the business of Holmes 
and Sons, engineers, of Norwich, and to trade as 
mechanical engineers, machinists, metallurgists, and 
electricians. Signatories (with 1 share each) : *Garrett 
Taylor, *James Holmes, *G. T. Holmes, F. R, Holmes, 
all of Norwich ; *Clare Sewell Read, Thorpe, Norfolk ; 
*C. Waters, Postwick, Norfolk ; *J. W. Reynolds, Kes- 
wick, Norfolk. The signatories denoted by an asterisk 
are the first directors. Qualification, 50 shares. Remune- 
ration, £150 per annum, divisible. Registered 24th 
inst. Solicitor, Mr. 8. Cozens Hardy, Norwich. 


Weymersch Electric Battery Company, Limited.— 
Capital, £20,000 in £5 shares. Objects :—To carry on 
the business of an electric light company in all branches, 
and to enter into an agreement with Hy. Weymersch, 
Leoné Sara McKenzie and Arthur McKenzie Cardwell. 
Signatories (with 1 share each): *A. M. Cardwell, 29, 
St. James’ Street ; *H. Weymersch, 17, Glengarry Road, 
K. Dulwich ; W. S. T. Martin, 17, Melbourne Grove, 
EK. Dulwich; E. C. de Segundo, 7, Victoria Street, 
Westminster; F. Fanta, 10, Moorgate Street; C. F. 
Jones, Fox Hill, Upper Norwood ; Mrs. L. 8S. McKenzie, 
21, Talbot Road, Bayswater. The first directors are the 
first two signatories and T. H. Cardwell and W. A. 
Cardwell. Qualification, 100 ordinary shares, and the 
company in general meeting will determine the remu- 
neration. Registered, 28th ult., by Harwood and 
Stephenson, 31, Lombard Street. Registered office, 
2, Victoria Mansions. 


J, & 8. Roberts, Limited,—Capital, £120,000 in £10 
shares. Objects :—To take over the business of iron- 
founders carried on by Messrs. John and Samuel 
Roberts at the Swan and Small Heath Foundries, West 
Bromwich, and to carry on business as ironmasters, 
mechanical and electrical engineers and manufacturers 
of electric plant and appliances. «Signatories (with 1 
_ share each) : *John Roberts, *S. Roberts, *J. Hampton, 
James Roberts, *Hy. Roberts, Thos, Roberts and W. A. 
Roberts, all. of West Bromwich. The signatories 
denoted by an asterisk and H. J. Roberts, Isaac Jenks 
and Walter Jenks are the first directors. Qualification, 
50 fully paid ordinary shares. Registered, 20th ult., 
by Sharpe, Parker & Co., 12, New Court, Carey Street. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Elmore’s French Patent Copper-Depositing Com- 
pany, Limited—An agreement of 10th September 
between Elmore’s Foreign and Colonial Copper-Depo- 
siting Company, Limited (the vendors), of the first 
part, Woodhouse and Rawson United, Limited, of the 
second part, and this company of the third part, pro- 
vides for the sale to this company of the French 
patents of the vendor company, the consideration 
being as follows: £8,350 within seven days of going 
to allotment, £75,150 in cash, and £66,500 in fully 
paid shares, and a premium of 10s. each on any of the 
66,750 shares issued to the public which may be allotted 
to any person or persons other than the vendors. Pro- 
vided always that should the Woodhouse Company 
consider that applications for shares in this company, 
over and above those to be allotted to the vendors are 
insufficient, then the company shall be at liberty to 
pay any part of the said cash in fully paid shares at 
par. Under this agreement Francis Edward Elmore 
and Alexr. Stanley Elmore are appointed standing con- 
sulting metallurgical chemists of the company for 
three years at a remuneration of £100 per annum each. 
Registered office, 64, Cannon Street. 


E)more’s Austro-Hungarian Patent Copper Depo- 
siting Company, Limited.—An agreement of 26th 
September, filed 20th October, provides for the pur- 
chase by this company of the patents for Austria- 
Hungary belonging to Elmore’s Foreign and Colonial 
Patent Copper-Depositing Company, Limited. The 
purchase consideration is £10,000 in cash within seven 
days of going to allotment ; secondly, £40,000 in cash - 
and £50,000 in fully paid shares, and a premium of 10s. 
each on any of the 75,000 shares issued to the public 
which may be allotted to any person or persons other 
than the vendors, with the same discretionary power 
to the Woodhouse Company as in the French Company, 
for the payment of any part of the said cash in fully 
paid shares at par. Messrs. Francis Edward Elmore 
and Alexr. Stanley Elmore are appointed standing con- 
sulting metallurgical chemists of the company, at a 
remuneration of £100 per annum each. 


Metropolitan Electric Supply Company, Limited,— 
The annual return cf this company, made up to the 
21st ult., was filed 27th ult. The nominal capital is 
£500,000, divided into 49,900 ordinary, and 100 
founders’ shares of £10 each. The shares taken up 
are 45,932 ordinary, and 100 founders’, and of these 
2,132 are considered as fully paid. Upon 43,900 shares 
£8 per share has been called, the calls paid amounting 
to £342,598 9s., and unpaid to £8,601 11s. 


Brazilian Submarine Telegraph Company, Limited. 
—The directors of this company have to-day declared an interim 
dividend of 3s. per share, or at the rate of 6 per cent. per annum. 


TRAFFIC RECEIPTS 


The Cuba Submarine Telegraph Company, Limited. The ‘estimated traflic receipts 
for the month of November were £3,100 as compared with £3,112 in the corre- 
sponding month of last year. The receipts for the month of August esti- 
mated at £2,900, realised £2,913. 

The Direct Spanish Telegraph Company, Limited. The estimated receipts for 
the month of November show £2,722 against £2,497 in the corresponding period 
of last year, 

The Eastern Extension, Australasia and China Telegraph Company, Limited. The 
receipts for the month of November, 1890, amounted to £44,742, as against 
£44,147 in the corresponding period, an increase of £595. 

The Eastern Telegraph Company, Limited. The receipts for the month of November 
were £58,975, as against £60,578 for the same period of 1889, or a decrease of 
£1,603. 

The Western and Brazilian Telegraph Company, Limited. The receipts fer the week 
ending November 28th, after deducting the fifth of the gross receipts 'payable 
to the London Platino-Brazilian Telegraph Company, Limited, were £5,016. 

The West Coast of America Telegraph Company, Limited. The gross earnings for 
the month of November, 1890, were £4,350. 
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Present Stock or Closing Closing Business done 
aceon Name. Share. oth (peewee Rg dighe, A 
Highest. Lowest. 
250,0007| African Direct Telegraph, Ltd., 4 p. c. Deb. air and to Bearer 100 98 —101 98 —101 1003 BF 
1,381,3801| Anglo-American Telegraph, Limited sae Stock 481— 491 481— 492 . 493 483 
2,809,3101 Do. do. 6 p. c. Preferred . Stock 85 — 861 85 — 86 862 853 
2,809,3100 Do. do. Deferred ©... Stock 184— 133 133— 14 142 13% 
130,000 | Brazilian Submarine Telegraph, Limited . 10 113— 113 112— 113 114 113 
84,5007 Do. do. 5 p. ce. Bonds.. 100 101 —103 101 —103 és 
75,0001 Do. do. 5 p. c. 2nd Series, repayable J une, 1996 100 104 —108 104 —108 
63,416:| Brush Electric Engineering Ordinary, Nos. 1 to 63,416.. 3 a ls bE roma tee as 11 
63,416 Do. do. Preference, Nos. 1 to 63, 416 2 13— 14 1i— 2 13 12 
$7,216,000 | Commercial Cable, Capital Stock $100 102 —104 102 —104 
224,850 | Consolidated Telephone Construction and Maintenance, Ltd... 14/- te 18 ifs Sas 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20, 000. | Stock 53— 5% 5a— 5} 
16,000 | Cuba Telegraph, Limited ; is 10 114— 12 11lj— 12 114 ll 
6,000 do. 10p.c. Preference ates 10 17 — 18 17 — 18 
12,931 | Direct Sneha Telegraph, Limited ae (£4 only paid) 5: 8$— 43 33— 44 
6,090 Do. do. 10 p. c. Preference... ae ne 5 pres OF 9 — 10 94 oy 
60,710 | Direct United States Cable, Limited, 1877 20 10 — 103 10s— 103 103 10,5 
400,000 | Eastern Telegraph, Limited, Nos. 1 to 400,000 10 133— 14} 134— 14 14 133 
70,000 Do. 6 p. c. Preference 10 144— 15 143— 16 142 1411 
200,0002 Do. B p. c. Dehs. (1879 issue), repay. Aug., 1899 100 106 —109 106 —109 
1,290,000 Do. 4p. c. Mortgage Debenture Stock ... Stock 103 —106 103 —106 1053 10424 
250,000 | Eastern Extension, Australasia and China Telegraph, Limited 10 13g— 14 133— 14 14 132 
820,0001 Do. 6 p. c. Debentures, repay. February, 1891 100 100 —102 101 —103 
Do. 5 p. c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. reg. pn —_105 
91,8001 { Bot § 1 to 1,049 3,976 to 4, 138 pe 100 
825,2001 Do. do. Bearer Nos. 1,050—3,975 and 4,327—6,400 : 100 102 —105 102 —105 
Eastern and South African Tel., Ld., 5 p. c. Mort. Deb., 1900 ger. Ie 5 
edhe { redeem. ann. drawings, Registered Nos. 1 to 2,343 a 100 ees +0) area 102% Rs 
198,2001 Do. do. do. to bearer, Nos. 2,344 to 5,500 100 101 —104 101 —104 
45,000 | Electric Construction, Limited, Nos. 101 to 45,100 a 10 73— 8} i= 8% 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000 j 5 a) OF aoe 55 yy 
70,000 | Elmore’s Patent Copper Depesine: Ltd., Nos. 1 to 70,000... 2 3g— 4 33— 4 31s 38 
Elmore’s Wire Manufacturing, Tagaied: Nos. 1 to 67,385 | | ee oT ea 
OS issued atl pm. all paid ... - 5 ‘ : “a E aa 216 1g 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,000 sar = paid) ‘6 a 8h a 8S 
180,227 | Globe Telegraph and Trust, Limited 10 8i— 95 oo 9 813 
180,042 Do. do. 6 p. c. Preference 10 143— 15 14g— 143 142 14} 
150,000 | Great Northern Tel. Company of Copenhagen... 10 log— 163 153— 16} 163 15% 
15,9001 Do. do. 5 p. c. Debs. (issue of 1881) 100 101 —104 1Q1 104 Se 
230,0001 Do. do. do. (issue of 1883) 100 104 —107 104 —107 1063 
93843 | Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 10 d1g— 125 l1lg— 125 
5,3341 Do. T pee: Cumulative Preference, Nos. 2,667 to 8,000 10 11g— 123 llg— 125 
41,800 | India-Rubber, Gutta-Percha and Telegraph Works, Limited... 10 i — 19 18 — 19 183 18} 
200,0001 Do. do. 44 p.«c. Deb., 1896.. j 5g 100 100 —102 100 —1Lu2 
17,000 | Indo-European Telegraph, Limited.. 25 35 — 37 eo ip 
11,334 | International Okonite, Ltd, Ordinary Nos. 22,667 to 34,000 (87 pd. ) 10 TS har cgh 
11,334 Do. do. Preference Nos. 5,667 to 17,000 10 63— 73 g— 10 
38,348 | London Platino-Brazilian Telegraph, Limited... n 10 Bes 7 GC awh 
100,0001 Do. do. do.) Ope: Debentures 100 105 —108 105 —109 108 a 
43,900 |*Metropolitan Electric Supply, Limited, Nos. 6,101 to 50,000 00 8d. 10 br 12 Of ae 74 
438,984 | National Telephone, Limited, Nos. 1 to 438,984 ... 5 Ba Ag i Ae 418 42 
15,000 Do. 4 p. ¢ Cum. Ist Preference .. 10 123— 123 124— 12% ee 
15,000 Do. 6 p. c. Cum. 2nd Preference ‘(£8 only paid) 10 92— 103 9i— 102 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) 1 ae aot ss 
9,000 | Reuter’s, Limited ane 8 a 9 83— 9 8s 8} 
209.750 South of England Telephone, Ltd., “Ordinary, Nos. 1 to 2, 000, 1 ‘Done oe 
: 2,501 to 8,500, 93,251 to 300,000 x . : 
20,000 Do. 6p.c. Cum. Pref., Nos. 1 to 20,000 (£34 only paid) 5 23— 3 Sosie 
3,381 | Submarine Cables Trust... Cert, | 118° —117 108 —112 
78,949 | Swan United Electric Light, Limited “(£34 only paid) 5 —A3— 5 xd 4g— 5 415 | - Ag 
37,350 | Telegraph Construction and Maintenance, Limited _.. 12 43 — 45 43 — 45 44 ah 
150,0001 Do. do. do. 5 p. c. Bonds, red. 1894 100 100 —102 100 —102 -102 
58,000 | United River Plate Telephone, Limited ... 5 Bea SA mie 
146,128) Do. do. 5 p. ¢. Debenture Stock.. Stock 90 — 94 90 95 
3,2001 Do. do. 7 p. c. Debs., Nos. 1 to 1, 000 100 ‘s : vee : 
15,809 | West African Telegraph, Limited, Nos. 7, 501 to 23,109 .. 10 8i— 92 8i— 93 9 
290,9001 Do. do. do. BSB pic Debentures 100 98 —101 98 —101 
30,000 | West Coast of America Telegraph, Limited a 10 a — 5 3a— 45 
150,0001 Do. do. do. 8 p. c. Debs, repay. 1902 100 102 —107 102 —107 
64,174 | Western and Brazilian Telegraph, Limited ds -15 a05— 11 xd), i) 405 2g 11 108 
, 27,873 Do. do. do. 5p.c. Cum. Preferred . 74 6i— 6$xd 63—_ 63 68 635 
27,873 Do. do. do. 5p.c. Deferred . vee 41  § 42 § 48 ee 
200,0001 Do. do. do. 6p.c. Debentures «A? 1910.. 100 103 —106 103 —106 105 103 
250,0001 Do. 6 p. c. Mort. Debs., series “ B”’ of 780, red. Feb., 1910 100 103 —106 1038 —106 
88,321 | West India and Panama Telegraph, Limited 10 23— 3 2i— 38 Bt 218 
34,563 Do. do. do. 6 p. c. Ist Preference 10 113— 113 1l4— 113 118 112 
4,669 Do. do. do, 6 p.c. 2nd Preference... 20 een — 12 11 — 12 
1,336,000 | Western Union of U.S. Tel., 7 p. c. lst Mort (Building) Bonds $1,000 | 120 —125 120 —125 
175,100 Do. do. 6p.c. Sterling Bonds ... 100 29 —103 99 —103 
42,853 \*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42,953 (£3 only paid) 5 25— 23 23— 28 


* Subject to Founders Shares. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Blackpool Electric Tramway Company, Limited, £10 (£64 paid), 7478. —Elmore Copper Depositing Priorities, 7 —73.—Elmore’s 
French Patent Copper Depositing shares of £2 (issued at 10s. premium, £1 10s. paid, including premium), 2—24.—House-to-House 
Company (£5 paid), 4;—5+.—London Electric Supply Corporation, Ordinary (£5 paid), 1{—23.—Manchester Edison and Swan 


Company, £9 (£1 paid) 11/- —13/--—Woodhouse & Rawson Ordinary of £5 (£2 10s. paid), 24-3 4.—Preterence, 43—4§. 


Bank Rats oF Discounr.—6 per cent. (7th November 1899). 
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PROCEEDINGS OF SOCIETIES. 


The Institution of Electrical Engineers. 
(Continued from page 653.) 


| | 
_-, Position of state ofnut Length oflug|C'%Tet pp in | Resi 
Fig.| Si i | and Soren, | ia acne Sea pbres yolta,. “pohms. 
os _| ae 
( RRS pl ts -k| notes 8 | 0:00187 | 0:000230 
Aand c Re CORES 8  0:00117 | 0:000150 
| sands | oh Regie 8 —  0:00060 | 0:000070 
| (Dirty | Wire /( 8 — 0:00038 | 0-000047 
7 F Clean | ee 2 ©" |{ 8 000028 | 0-000085 
Tand 4) 4 -nirty y Wire 8 000028 | 0:000035 
L | [Clean 5 Sree fe 8 — 0-00025  0-000081 
ele 
(| wanda inten 8  0:00219 | 0 000270 
||rand Se leg 8  0:00126  0-:000160 
) a and x ae i eke 8 0.00049 0-000060 
irty - 8  0:00021 0000030 
oes | 2 Clean 8  0:00021 0:000030 
oa eg eerwery |: SSS 
(|Kandu Dirty 8 000522 0-000650 
Rauare { Dirty bd, Sao 8  0:00063  0:000080 
fe Clean - 8  0:00057 | 0-000070 
\|K and L_ Very dirty | 13 5 0:00500 | 0:001000 
| rand o | § Very dirty| | 3 0°00524 | 0:001750 
| 2 Clean — 10 —0:00044 | 0:000044 


From this it appears that the resistance per inch of the lug 
alone is about 0:000043 ohm; and that the resistance at the 
contact of two lugs which were tightly screwed together when 
quite clean, but which have become very dirty from the acid 
spray falling on them, may be as high as 0°001 ohm, or thirty 
times the resistance of an inch of the lug itself. The resistance 
between T and 0, fig. 9, being greater than between x and 1, when 
T was very dirty, is probably explained by the fact that when 
the wire was screwed under rT to test the resistance between T 
ee fig. 9, it was screwed against an exceptionally dirty bit of 

e lug. 

As we have shown in the Edinburgh paper, the mean resistance 
from positive lug to negative lug of one of these accumulators 
complete is about 0:004 ohm when the contacts between the lugs 
and the testing wires are made quite clean. Hence it appears 
that about one-seventh of the whole mean resistance of such an 
accumulator is caused by the resistance of the lead lugs them- 
selves ; and that the resistance of such accumulators as we have 
been experimenting with can, when joined up in series, be 
increased by 25 per cent. if the contacts be allowed to become 
dirty by the acid spray falling on them, even although they 
remain all tightly screwed up. 

Since these tests were made we have had all the accumulators 


disconnected, the contacts carefully cleaned and tightly screwed: 


up, and the nuts and screws then coated with hot paraffin wax. 

The coarsely divided paraffined cork which is sold by Messrs. 
Drake & Gorham for floating on the tops of accumulators to filter 
the hydrogen gas from sulphuric acid spray, was most successful 
in stopping the acid fumes from escaping into the room when we 
first obtained it. As, however, the cork became thoroughly wetted 
with the liquid, its filtering property was much diminished. It 
appears to us that there still remains the need for a really good 
spray arrester. 


IV. 
ANALYSIS OF Prugs. 


The following is the report of the analyses of the plugs 
removed at different stages of the charging and discharging, 
which Mr. Robertson has been so kind as to prepare for us :— 


Report by G. H. Robertson on Analyses of Plugs from an E.P.S. 
Cell made in the Chemical Department of the Cential Institution. 


16th October, 1890. 

Preparation of the samples for analysis :— 

The positive samples were taken separately, washed on to 
filters, and thoroughly freed from acid. In every case the 
samples from the bottom were harder to wash than the others, 
and the residues were dried for some hours at about 120° C. 

The samples were now ground up fine in an agate mortar, and 
the splinters of wood and glass removed as far as possible. The 
approximate weights for analysis were now taken and re-dried on 
watch glasses at about 140° C. 

At first the substance for analysis was dissolved in a porcelain 
dish, and the insoluble residue of sulphate was filtered off with 
the intention of determining the amount of sulphate by the ammo- 


nium acetate method; but owing to the small amount of material 
available and the error introduced by the solubility of lead sul- 
phate in the nitric acid used to dissolve the sample, the attempt 
to determine both the peroxide and the sulphate was abandoned 
and the samples were used to determine the peroxide only as accu- 
rately as possible. This course was justified by the fact that very 
careful qualitative experiments showed that nothing but peroxide 
and sulphate was present in the plugs. 

The method employed to determine the peroxide was the ammo- 
nium oxalate and permanganate method described in Sutton’s 
“ Volumetric Analysis,” as in previous analyses it had been found 
very sensitive ; and the solutions were checked about every two 
days against pure lead peroxide, and each day the solutions were 
run against each other, but they were not found to alter practi- 
cally in the time they lasted. The first lot of ammonium oxa- 
late was standardised against permanganate which had been 
very accurately standardised against iron, and by the nitrometer 
method. ‘ 

Using this solution, “ pure” lead peroxide, as purchased, and 
which afforded a slight white residue like silica, contained 97°3 per 
cent. as the mean of a large number of analyses made with 
different weights ; and any subsequent solution which gave the 
percentage between 97-2 and 97:5, inclusive, was taken as correct. 
It will be noticed that p and a’ gave practically the same per- 
centage as the sample of pure lead peroxide. 

The residues from the samples containing the highest per- 
centage of peroxide of lead were white, those from the samples 
containing the smaller percentage were brownish-white; and it 
was noticed that if the larger grains were crushed under the end 
of a glass rod they had a dark centre of peroxide, which at once 
dissolved, leaving a slight yellowish-white insoluble ring. By 
grinding the sample very fine in the mortar, so as to break up the 
capsules of sulphate more thoroughly, the residue was got lighter 


.in colour ; and using a flask to boil the substance in, the residue 


becomes perfectly white: but this yellowish-brown tinge to the 
sulphate does not seem to be due to any appreciable quantity of 
undissolyed peroxide, as practically identical percentages were 
obtained with pure white and yellowish residues. Dark residues 
gave low results. 

In the vase of the very hard plugs, there was some error from 
the glass and wood, which could not be picked out altogether, 
though the samples were picked over very carefully (cf. p’, B’). 


Lead Peroxide Formed on the Positive Plates during Charge. 


Mean | | P.D. in volts just || 
Percentage of increase in Total |———____—— Pie 
PbO,, Bean. PbO. and yours | Before | After ; pha! 
time Charge.|breaking| closing | Liquid. 
interval. | circwt. | circuit. 
ae 7 = hi : bes ZA Se 
H Mi) 
30°6 
Top ... 4 31°0 |31-43) 
82-7 
| 
Middle | $754 9528 F345" =) 0. 37| 2134 | 2122 | 1.178 
pes Pet | | 
Bottom ) 37:3 36°80 | | | | 
36'6 H.M.| | 
ae SS ey | —-— = 2. 
B | 
Loe 3 4cU 77°00 | 
waar. (76'1 | | 
Middle pee 76°45 L75°5 V 9 48 22 | 2186) 1-198 
A | 
Bottom | hae aie | 
ei eas 1 46|— __| Geet Boe 
Cc | 
Top ... 88:0 88:00) 
| | 
A SH Lal con ecm V oy! 9.994 | 9-128 “ 
Middle { $1.75 84°98 ir A Ll etl 2'234 | 27186 | 1201 
798 J | 
Bottom 80°3 80 05 
— 108 2 50 bt ee 3.3 
D 
96'S) fan 
Top «$26 Io6-5 5 
2 96:8 | | | 
| | | | 
Middle Pearab So poe 
, 
Bottom Oe 91 (95°05 | 
| 


* Only the surface of the positive plugs was removed in the first attempt, A. 
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Lead Peroxide Reduced on the Positive Plates during Discharge. 


| Mean P.D, in volts just 


pore ase in oe pee ee 
percentuge | hours : 
Mean. rb Ov, and| dis- Before | After 
time _|charge |breaking| closing 
interval. circuit. | circuit. 


Specie 
Percentage of Bae y 
tied liquid. 


/ 


A 


( 96:7 


Top ... 297-0 96 85 ) 


H. M. 


( 94°88 


2 94:37 | 9*62 


Middle 94°9 rN 0 25) 1:998 | 2:€02| 1°205 


( 93°4 


Bottom 


WEES 2. eS aes 


/ 


B 
67°5 
67:06| 67:2 ) 


TOP) se: 
67:0 


Middle { 6482 | 64-53 $63.2 _7 52) 1-956 | 1-958) 1-189 


( 64:25 A 


(57:9 ; 
Bottom 187-7 578 J 


SMe T2174 116) 9 Mess 


49 0 


Topas ae 


48'3 


49 92 | 
Middle < 50°5 
50:2 


44-07 | | 
aes 44 48 J | 


65 2 29 —— 


Bottom 


/ 


D 


418 | 
Top ... Si 01) 43:2 
43-9 


Middle ee 42-81 & 44-4 1437/06 |1:9 | 1:175 


Hobhous 1 38-6 


| 


5:4 3.26. a 


| Zero E.M.F. 
indefinite on 
re-making 
circuit. 


E 


366 | | 
Mixed 1367 | 36.00 ig 3 
34:8 | 


1172. 


| 


For the sake of comparison the percentage of Pb O, at a in the 
following table is taken as 47°9, as at c’. 

The calculaticns refer to the mean values of Pb O,, and the 
values of the P.D. before breaking circuit. 


Increase per hour};  Tercentage iPercentage 
Interyal. in perceentage increase in l’.D, | Inciease in Fb O, 
Pb O, | in inteival. in inteival.! 
- | rate 
Ae AtoB | 3°0 | 371 27°6 
I BLO: Cal 4°8 16 8'8 
o Ux rom ine 3°8 7:4 10°8 
Seema ae — |—----— - = + 
| 
| Decrease per hour Percentage Percentage 
Interval. | in percentage decrease in P.D, | decrease in Pb Oz» 
| Pb O,. | in interval. in interval. — 
ri ae eRe 
dp a’ to B’ 43 31 31:7 
be B to Cow 36 54, 15:3 
I C0 pm 2°6 67°4 6°5 
5 D toe) 16 1000 54: 
else | 
‘ 


The screening influence of lead sulphate is clearly brought out 
in this table. Between a and 8 the surface film and the coatings 
on the partially reduced granules of Pb O, are got rid of; then 
between B and c the pure lead sulphate is attacked; and finally, 
between ¢ and p, with the removal of the Jast traces we get avery 
rapid rise in volts P.D. 
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In the case of the negative plates, the sulphate was in such a 
loose and powdery condition that it fell off and adhered to the 
insides of the bottles used for receiving the plugs in, and it was 


_ quite impossible to obtain representative samples for quantitative 


analysis ; so qualitative tests had to be made, which in the case of 
charge, showed nothing but sulphate of lead and lead, the sulphate 
decreasing during charge until at p there was practically nothing 
but pure lead. > , 

During discharge the sulphate increased; at c’ there was a 
doubtful indication of peroxide of lead, and at p’ and #’ there was 
decided evidence of peroxide. After a few days the plugs were 
white all over, and there was no difference in appearance between 
the front and back. The water had no acid reaction. - —— — - 


Fie. 7. 


Fig. 9. 


/ i ; 

It will be observed that :— 

(a.) The particles of the peroxide very soon get coated in the 
discharge with a layer of lead sulphate, which protects the per- 
oxide from further action, as shown by the examination of the 
dark-coloured residues which contained peroxide, and which were 
rendered very hard to dissolve by the coating .»fsulphate. 

(b.) The analysis also shows what a large proportion of active 
material is still remaining at the end of the discharge. This has 
been remarked on by many experimenters. 

(c.) The loose powdery surface of the positive plate seems to be 
thoroughly converted into lead sulphate. c and B’ dissolved 
readily, leaving pure white residues. ge 

(d.) When the peroxide in the surface of the plate falls to 
about 31 per cent. the cell loses its E.M.F. very rapidly, owing to 
the inactive layer of sulphate impeding the action of the sulphuric 
acid on the active material behind it, and also to the formation of 
peroxide on the negatives. The diffusivity of the acid is decreas- 
ing, and it has to penetrate further into the plate to find active 
material. When the whole of the paste approaches this composi- 
tion of 31 per cent. peroxide, the cell loses its E.M.F. entirely. 

(e.) The action seems to take place most rapidly where the 
current-density is greatest; the plate gets hard there from sul- 
phate svonest on discharge, and oxidises quickest on charge. 

Planté and Messrs. Gladstone and Tribe have both noticed the 
formation of peroxide of lead on the negative plate during dis- 
charge, and pointed out that once it is formed more rapidly than 
it is reduced, the two plates must rapidly approach electrical 
equilibrium ; that when the circuit is broken local action alone 
can take place, and this will reduce the peroxide on the negative 


. plate, and on making the circuit again the cell will again give a 


current; and inthis way Messrs. Gladstone and Tribe account for 
the resuscitating power of the cell, as well as for the rise of E.M.F. 
on breaking the discharging circuit. 

I have to acknowledge the facilities afforded me for seeing the 
plugs a3 they were removed, and the care taken to let me have 
the samples in good condition. : 

Iam also indebted to Professor Armstrong for his invaluable , 
advice and assistance in the execution of the work. . 

G. H. Roperrson, 


Ss 
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From the mean results of the preceding analysis carried out b 
Mr: Robertson, we have drawn te Pires peal in the lower ie! 
of figs 1 and 2, and which show the percentage uf Pb O, found in 
the plugs of the positive plates at all stages of the charge and dis- 
charge. In the Pb O, curve for charge the first point is obtained 
from the analysis of the plugs at the end of the normal discharge 
—that is, when the terminal P.D. had fallen to 1-85 volts, indicated 
by the point oc’ in fig 2. The percentage of Pb O, actually found 
_ in the positive plugs at the point indicated by a (fig. 1) does not 
lie on the Pb O, curve as drawn, but, as already indicated, this 
arises from the specimens removed from the plugs at experiment 
A being only scrapings off the surface, and therefore not represent- 
ing the average constitution of the plugs. On all subsequent 
occasions when specimens were removed from the plates, whole 
plugs, as already stated, were detached. The analysis at the 
point a (fig. 1) was, therefore, abnormal, and the percentage of 
Pb O, obtained for this point, and which is given in the table, is 
not indicated on the curve. 

If the energy given out by the cell be produced by the cuonver- 
sion of Pb O, in the positive plugs, and of Pb in the negative, 
into lead sulphate, a constant value of the P.D. at the terminals 
of the cell when a constant current is passing through it ought 
to correspond with a constant rate of variation of the percentage 
of Pb O; in the positive plugs ; so that for a constant current 


d (Pb O,) 
dt a 

t representing time. This connection is seen to exist fairly well 

~in the case of the discharge where the slope of the Pb O, curve is 
roughly constant as long as the P.D. is constant, and acquires a 
less inclination to the axis of time when the P.D. is rapidly 
falling. In the case of the charge, the connection between the 
value of the P.D. and the slope of the Pb O, curve is not so easily 
seen; but this arises from the fact that towards the end of the 
charging there is a rapid rise in the resistance of a cell, and there- 
fore in the P.D. required to send a constant current through it ; 
further, the back E.M.F. steadily increases during charging on 
account of the polarisation, which grows larger and larger from 
the continuous evolution of gas at the surface of the plates. 


(To be continued.) 


the terminal P.D. should « 


NEW PATENTS—1890. 


17580. “ Improvements in the decorative arrangement of elec- 
tric lights.” J. M.M. Munro. Dated November 3. 

17589. “Improved means for lighting street gas lamps by 
electric spark.” C. Barnerr. Dated November 3. 

17600. “ An electrical switch for opening and closing of circuits, 
switching on currents, and so forth.” A.C. Larncusury. Dated 
November 3. 

17611. “ Improved electrical push-button for signalling cir- 
cuits.” C.D. Asrn. (Communicated by H. Messing, Germany.) 
Dated November 3. 

17631. “ Improvements in or relating to electric accumulators.” 
P. Lauser. Dated November 3. 

17674. “ Incandescent gas lights.” 
November 4. (Complete.) 

17690. “ Method of and apparatus for obtaining electricity by 
hydraulic power.” C. A. Ranpaty. Dated December 4. 


C. M. Lunearren. Dated 


17711. ‘ Improvements in means for the distribution of elec- 
tricity.’ H.Epmunps. Dated November 4. 
_ 17716. “ Improvements in and relating to machines for cover- 
ing wire.” H.H.Laxe. (Communicated by the New England 
Butt Company, United States.) Dated November 4. (Complete.) 

17728. “ Improvements in electric railways.”’ M. W. Dewey. 
Dated November 4. (Complete.) 

17829. “ Improvement in incandescent lampholders or suspen- 


ders.” J.E.CHarnockx. (Communicated by C. Charnock, Russia.) 
Dated November 6. 

17851. “Improvements in electric thermostats for ships’ 
bunkers, refrigerating rooms, and other purposes.” H. BinKo. 
Dated November 6. 

17852. * Improvements in magneto generators for signalling or 
medical purposes.” H. Brnxo. Dated November 6. 

17861. “Improvements in the manufacture of electrical con- 
ductors and electrodes, and for connecting them, and for analogous 


purposes.” J. Marx. Dated November 6. 

17863. ‘ Improvements in portable electric lamps.” M. P. 
Harpt. Dated November 6. 

17899. ‘An improved self-locking electric switch.” W. 


Lownps, E. Emanurt and J. Woop. Dated November 7. 

17905. “ An induction transformer coil, and methods of using 
the same for telephone call bells and other purposes.” C. T. B. 
Brain. Dated November 7. 

17912. “ An electricity meter.” 
November 7. 

17919. “ Improvements in electric energy meters.” R. J. F. 
Mostyn. Dated November 7. 

17929. “Improvements in or connected with armatures for 
dynamo-electric machines.” B. Rescuman. Dated November 7. 


J. T. Borromuity. Dated 


17937. “Improvements in and relating to electric lamps or 
lighting apparatus.” F. V. Maquarre. Dated November 7. 

17940. *‘ Improvements in arc lamps.” Siemens BroTueErs 
AND Co., Ltp. (Communicated by Siemens and Halske, Germany.) 
Dated November 7. 

17941. “ Improved means for charging accuinulator batteries 
on electric circuits supplied by current generators.” Siemens 
Broruers & Co., Lrp. (Communicated by Siemens & Halske, 
Germany.) Dated November 7. 

17951. “ Improvements in electric switches.” H. H. Laxg. 
(Communicated by F. C. Jenkins, Germany.) Dated November 7. 


17954. “ Improvements in electrical accumulators or storage 
batteries.” H.L. Mavaras. Dated November 7. 

17976. “ Improvements in means for firing ordnance charges 
by electricity.” G. Quick. Dated November 8. : 

17987. ‘“ Improvements in electro-medical appliances.” W. R. 
Varney. Dated November 8. 

18034. ‘*An improved electric switch.” G. F. Reprern. 


Communicated by A. Schirner, Germany.) Dated November 8. 
Complete.) 

18076. “Improvements in sockets or holders for incandescent 
lamps.” J. Y. JoHnson. (Communicated by J. W. Collier, 
United States.) (Complete.) Dated November 10. 

18088. “ Apparatus to be employed at telephonic switch- 
boards.” J. E. Kinaspury. (Communicated by The Western 
Electric Company, United States.) Dated November 10. 

18103. ‘ Improvements in electric switches.” C. E. KNow gs. 
Dated November 11. 

18158. “An improved electric pressure indicator.’ 
Gray. Dated November 11. 

18163. “ An appliance for the administration of electricity to 
the human body in Turkish baths.” M. Humm. Dated Novem- 
ber 11. ; 

18186. “ Improvements in electrical measuring instruments.” 
H. H. Laxse. (Communicated by E. Weston, United States.) 
Dated November 11. (Complete.) 

18195. ‘‘ Improvements in telephonic apparatus for minimising 
or overcoming inductive and other undesired electrical disturb- 
ances in telephonic circuits.” A. E. Corrrrety. Dated November 
11. 


C2eH. 


18206. ‘ Improved commutator for dynamo-electric generators 
and motors.” H. Davisand A. H. Stoxres. Dated November 12. 
18217. “ Improved protector for telegraph, telephone and other 


electric instruments.” D. Mactzan. Dated Nevember 12. 

18220. “Improvements in connecting electric lamps and 
apparatus to leads.’ W. Auten and O. V. THomas. Dated 
November 12. 

18247. ‘Improvements in fittings for electric lamps and their 
conductors.” J.D. F.AnpRrews. Dated November 12. (Complecte.) 

18266. ‘ Improvements in electric tramways and electric con- 
duits.’” H.J. Davies and L. B.S. Dutson. Dated November 13. 
(Complete.) 

18292. Improvements in switches for electrical purposes.” B. 
M. Drake and J. M. Goruam. Dated November 13. (Complete.) 

18409. “The improvement of electrical switches and other 
electrical apparatus.” L.A. DAviss. Dated November 15. 

18412. ‘Improvements in electric batteries and lighters for 
cigars and other purposes.” D. Roperrson. Dated November 
15. (Complete.) 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS 1890. 


350. ‘ Improvements in the formation of electrodes for use in 
primary and secondary electric batteries.” L. Epsrrin. Dated 
January 8. 8d. Consists in dividing the process of manufacturing 
the electrodes into two separate parts, the first part being limited 
to the making of so-called raw electrodes, which are then trans- 
formed into positive electrodes, with the assistance of an electric 
current in an electrolyte, containing either diluted sulphuric acid, 
or a suitable salt of sulphuric acid, while the negative electrodes 
are formed by a reduction of the positive electrodes. 7 claims, 


2199. “Improvements in cores and armatures for electro- 
magnets, solenoids, and the like.” 8S. C. C. Curriz. Dated 
February 1l. 4d. Consists, firstly, in providing a core or arma- 
ture of a compact mass of iron in granular form, such as iron 
chips, filings, or shavings, as described; consists, secondly, of a 
core or armature formed by mixing or combining with iron filings, 
chips, or shavings, an insulating substance or material in a granu- 
lar or liquid condition, and then causing the same, after being 
subjected to pressure and drying, to assume a compact mass ; and 
consists, thirdly, of a core or armature formed by mixing or com- 
bining with iron filings, chips, or shavings, an insulating substance 
or material as silicate of soda, in a granulated or finely divided 
state or condition. 10 claims. 


2234. ‘‘ Improvements in electro-mechanical movements, chiefly 
designed for regulating the carbons in electric arc lamps, and for 
similar purposes.” «S. E. Nurrine. Dated February 11. 8d. 
The object of this invention is to make an electro-mechanical 
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movement that will be proportioned at all times and under all 
circumstances to the quantity of the electric current, varying with 
every variation in the quantity of such current. 5 claims. 


2464, ‘Improvements in electric light fittings.” C. M. 
Dorman and R. A. Surry. Dated February 15. 6d. Consists 
partly of forming the metallic terminals of the Jampholder and 
ceiling plate with a projecting hook round which the wire con- 
veying current can be twisted; the weight of the fitting is then 
borne by these hooks instead of by the terminal screws. Also 
consists in using a novel form of spiral spring nut by which the 
reflector or shade is held on to the lampholder. Also consists in 
forming an independent cord-grip arrangement in the cover of 
the ceiling plate, consisting of a screwed nozzle through which 
the wires pass, which nozzle, when screwed home, squeezes the 
wires, which are led one on each side of a loose disc between the 
nozzle and the cover of the ceiling plate. 5 claims. 


2621. ‘ Improvemeuts in electrically driven fans.” H. G. 
WarTeL. Dated February 18. 6d. Consists in applying the elec- 
trical driving near the centre of the fan, accommodating the 
electro-dynamic apparatus within a hollow boss. 1 claim. 


2825. “ Improvements in bases, covers, and fixings for elec- 
trical safety fuses, switches, and the like.’ W.Wuitr. Dated 
February 21. 6d. Relates to means of making attachments and 
fixings to ceramic material. 


2957. “Improvements in electric counters or apparatus for 
ascertaining and registering the duration of the passage of an 
electric current.” J. J. A. Aupert. Dated February 24. 6d. 
Consists of a clockwork movement, the pendulum of which is 
governed by an electro-magnet or a solenoid, which is in commu- 
nication with the conductor of electricity. When the current 
passes, the clockwork movement is put in motion, but when the 
current is interrupted the pendulum encounters an obstacle 
which stops the clockwork. If the face of the clockwork is pro- 
vided with a suitable scale and pointers, the exact time during 
which an electric current has passed will thus be registered. 3 
claims. . 

3024. “Improvements in electric-motors.” H.H. Laxz. (Com- 
municated from abroad by E. B. Parkhurst, of America.) Dated 
February 25. 11d. Comprises multiple magnets or coils in the 
field and armature, one or both of which are revolved, and groups 
of magnets or coils in the armature are successively caused to act 
in conjunction with groups of magnets or coils in the field, when 
the respective poles of the groups of magnets or coils are so re- 
lated to each other as to produce a maximum result from the 
current employed. 7 claims. 


3924. ‘Improvements in electric Batteries.’ H. H. Laxx. 
(Communicated from abroad by the Crosby Electric Company, of 
New York.) Dated March 12. 6d. Consists in certain novel 
features, the object being to produce a simpler, cheaper, and 
more effective device than is now in ordinary use. 4 claims. 


THE FRENCH TELEGRAPH AND TELEPHONE 
BUDGET. 


THE discussion on the above portion of the French 
Budget was sufficiently acrimonious, but if possible 
our Parisian contemporaries’ comments were more 80. 
To take one, for instance: The discussion on the 
Budget of Posts and Telegraphs permitted the Chamber 
to clearly manifest its approbation for the system set 
forth by M. de Lanessan and some others, a system 
which consists in treating the postal service as a well 
administered service, that is to say, in reserving a small 
portion of its profits to improve the position of its staff 
and develop its material, in obedience to the growing 
requirements of the traffic. From the new studies to 
which the Government and the Budget Commission 
have undertaken, a new scheme has come forth, which 
the commission defends to-day before the Chamber, 
and which increases by 2,200,000 francs in receipts and 
expenses the postal budget of 1891. The 2,200,000 
francs of expenses are composed as follows: At Paris, 
creation of two new offices and the employment of 100 
postmen ; and for the departments, among other things, 
the creation of 100 petits télégraphistes, unification of 
the kilometric indemnity of telegraph messengers to 74 
centimes ; creation of telegraph offices, prolongation of 
the daily service in 13 offices, the establishment of 
1,000 kilométres of new wire, and an increase of 
1,415,000 frances in the payment of the staff. But the 
sum of 2,200,000 francs only applies to the year 1891. 
The Minister himself declares that in order to carry 
out the programme of improvements necessary, much 
greater expenses will have to be met. He will set 
them forth in the budget project for 1892, which will 
shortly be laid on the table. Where are the 2,200,000 
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francs to be found for 1891? The Government and 
the commission propose to find them as follows: In 
the first place, they alter Article 6 of the law of 
April 5th, 1879, so as to place a tax of 0°10 on valuables 
of all kinds confided to the Post Office for recovery and 
remaining unpaid. Then they alter Article 5 of the 
law of April 6th, 1878, in such a way as to raise by 0-1 
the tax on all printed matter over 20 grammes (other 
than electoral circulars, voting bulletins, newspapers, 
and periodical publications). The tax would thus be 
0-02 up to 5 grammes, 0:03 from 5 to 10 grammes, 0:04 
from 10 to 15 grammes, 0:05 from 15 to 50 grammes. 
To these proposals two amendments were presented. 
M. Mir asked that the expense should be raised to 
2,500,000 francs, so that 300,000 francs might be given 
to the ambulant service. 

M. Leydet wished to have the expenses raised to ~ 
3,000,000 frances, thus providing 300,000 francs for 
the ambulants, 100,000 francs for the principal receiv- 
ing office, and 490,000 francs for the Parisian Tele- 
graphic Service. But the authors of the amendments, 
while increasing-the expenses, do not approve the 
measures proposed for the receipts. They regarded 
them as new taxes, and fatal on industry and commerce. 
It was from the profits of the working that they wished 
to deduct the cost of the improvements. M. Peytral, 
on the other hand, contended that before voting in- 
creased expenses, it would be necessary to ratify the 
increase of the correlative receipts. This objection, 
however, did not hold, and the President of the Budget 
Commission easily defeated it, because, at all times, 
Parliaments have voted public expenses before esta- 
blishing taxes to meet them. On the contrary, the 
State determines its needs before knowing its resources. 
The Mir and Peytral amendments were rejected by 316 
votes against 182 votes, and the expenses proposition 
of the Commission adopted. An amendment by M. 
Poulié, proposing an increase of 20,000 francs for the 
transformation of some single offices into compound, 
was also rejected. Regarding Corsica, M. de Douville- 
Maillefen informed us that while the postal service 
between Dover and Calais worked admirably for 100,000 
francs per year, that between Nice and Corsica cost 
350,000 francs, and worked when it pleased the conces- 
sionaires. 

The Telephone Budget was voted without any obser- 
vations of interest. 


CORRESPONDENCE. 


Electro-Deposition of Copper: Misconceptions and 
Fundamental Laws. 


I notice that your contemporary, the New York Hlec- 
trical Engineer, in its issue of the 12th ult., gives a 
leader in which it professes to “set at rights” certain ~ 
“obvious miscalculations” put forward editorially in 
your paper. Without particularly referring to the 
degree of success with which its proposed task has been 
accomplished, I may perhaps be allowed to say, 
generally, that the article in question, and also certain 
passages in your own correspondence columns, sug- 
gest the prevalence of misconceptions which may 
perhaps be entirely removable by a simple reference 
to some of the fundamental laws of electrolysis. 

One of these misconceptions (@) is that it is not per- 
missible to assume, in the abstract consideration of a 
given case of electro-deposition, that the operation is 
carried on in one tank, instead of in several or many 
tanks, having in the aggregate the same extent of anode 
and cathode surface. 

Another misconception (0) is that it is unjustifiable, 
because necessarily unfair and detrimental to a process 
for the electro-deposition of copper, to assume in a 
given case that the action takes place under a potential 
difference of one volt. 

A third misconception (a,), which is involved in (@), 
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is that a current of (say) 3,000 ampéres, depositing a 
given mass of copper in a given time, must necessarily 
give a result superior in point of economy to that 
obtained with a current of (say) 110,625 ampéres de- 
positing the same’ mass of copper in the same time. 

It would, of course, be a very grave misconception to 
suppose that any results at variance with the well- 
understood fundamental laws and quantitative data of 
electrolysis can be obtained in practice. 

The fundamental expression for electrical energy or 
work is 

Q E, 
in which Q is quantity of electricity and E electro- 
motive force. 

To dissolve and to deposit electrolytically a given 
mass of copper, some amount of electrical energy is 
required, and must be expended in performing electri- 
cal work. This amount of energy, however, is variable 
within wide limits. The main object of the art of 
electro-deposition is to determine in practice what 
amount of electrical energy it is most profitable to 
expend in producing a given result, ¢.g., in depositing 
the given mass of copper. 

The above expression for electrical energy may con- 
veniently be rendered as 


CE 8, 


in which C is current and 6 time. 

Now although this value, as a whole, bears no defin- 
nite relation to a given mass of (say) copper to be 
deposited, it involves one product, viz., Cc 2=Q, which, 
in the case of one depositing cell or tank, or any num- 
ber of cells or tanks in parallel, is absolutely definite 
and constant in relation to the given mass. This fact 
is expressed in the statement that if c = 1 ampére, and 
6 = 1 second, the mass of copper deposited will be 
neither more nor less than ‘0050478 grain. 

It may here be observed that, in circuits containing 
no counter-electromotive force, the above value, C E 6, 
may be equated to : 

E2 
fo a 0, 
where R is the resistance of the circuit. 

But, in the contrary case, when E is opposed by a 
back electromotive force, E,, the total energy expended 
is expressed by C E @, whilst c? R 6 represents the 


energy converted into heat, and cE #6 — @ R#@ = 
2 


E 
CH, 6 =~ 6 (where R, is the resistance associated 
1 


with E,), represents the energy rendered potential in 
the products of the electrolysis. And it may further 
be observed that in the case of copper dissolved from 
and deposited upon copper, the back E.M.F. is so incon- 
siderable, at least when electro-deposition takes place 
under a potential difference approaching 1 volt, that the 
circuit may, practically, be considered as one in which 


6 — 4) eed 
E — 


Now, suppose we have to consider a given case of 
electro-deposition in the abstract—to obtain some idea of 
the power, time and matériel which would be requisite 
to carry it into effect, under conditions susceptible of 
being modified according to the requirements of prac- 
tice ; the first thing we have to do is to determine the 
value C 6 = Q, which is dependent solely upon the 
nature and upon the mass, or weight, of metal to be 
dissolved and deposited. If time be given or assumed, 
we have only to calculate C from the datum given above. 
Now C is the current necessary to deposit, in the time 
6, the given weight of metal in one depositing cell or 
tank. Technically, this expression may mean any 
number (7) of tanks, provided they are connected, not 
in series, but in parallel. Of course we are bound to 
assume the simplest conditions ; nor is it necessary, as 
I will now show, to assume any other. If, instead of 
one cell or tank, there be 7 cells or tanks in parallel, 
these cells being similar to each other, and equivalent 
in the aggregate to the single cell assumed, then, of 
course, the current through any one of these will be 
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C= - ornc=c. And if the 7 cells be arranged in 
series; exactly the same conditions will prevail; the 


Cc 


current in any one of them will bec =—. In a con- 
n 


crete case this statement would not be accurate, because 
the dynamo giving the current would be constructed 
with a certain resistance, and to.give a certain 
E.M.F. In such a case, it might be advantageous 
to arrange the tanks in multiple arc, or to connect 
them in series. M. Gramme, in his well-known 
experiments, found it advantageous to connect the 
tanks in series, simply because the dynamo he used 
was not one of low resistance. In our abstract 
consideration we are not tied, so far, to any stated 
E.M.F., or resistance outside of the depositing tanks ; 
and it is absolutely indifferent, therefore, whether we 
determine to connect the tanks in parallel or in series. 
We can now obtain dynamos of very low resistance and 
economical in working, which was not the case at the 
period of M. Gramme’s experiments. But even if this 
were not the case, it is not only allowable to assume 
the simplest conditions—that of a real or suppositious 
single tank—but it is not permissible to do otherwise 
in the absence of concrete data. Only an outsider 
would suppose fora moment that our data in relation 
to a single tank, from which other data can readily be 
obtained, were intended to imply, in case of extended 
operations, the construction of an enormous reservoir. 
Our next step, to enable us to determine the energy 
to be expended in depositing the given mass of metal, 
is to fix a value for E. This value, in our abstract 
view, should be the potential difference of the elec- 
trodes in a single cell. Note that we have already 
determined ©, which is the ratio of EtoR. If in our 
equation we over-estimate E, from the point of view of 


economical working, we also in this equation over- 


estimate R. Thus, before anyone can fairly complain 
that too high a value has been assumed for E, he must 
have arrived at the conclusion that the corresponding 
2 
value for tank resistance (R), viz., ety nue 
Ww Cc? 6 
high for economical working, and that more capital 
should be invested in tank plant, and less money ex- 
pended in electrical energy, than are indicated in the 
equation arrived at. In the case of a process in which 
the strong point is low tank resistance, a high value of 
E and of R might advantageously be challenged on the 
score of economy; but when the weak point of a 
process is high tank resistance (vide the penultimate 
paragraph in my letter on page 572), the suggestion 
of a high value for E might be unfair only in the sense 
of unduly favouring the process in question. 

Having arrived at a value, W=CE8@, applicable in 
the case of a single tank, or in that of the equivalent 
tanks in parallel, we have data so readily applicable to 
the case in which the 7 tanks are in series that it is not 
necessary in general to specially refer to this case. The 
resistance of the “single tank” being R, that of each of 
the n tanks will of course be 7 R, and that of the n 
tanks in series will be n? R. Now to obtain the original 
current passing between unit anode and cathode surface, 
we require a potential difference equal to E acting over 
each tank, or n E for the n tanksin series. This current 


-, is too 


will obviously be c = as. * , and the electrical en- 
WR %nR 
ergy expended in the time @ will be 7 E x a a= . 6 


= C E 6,as before. To assume that there is essentially 


any advantage in reducing the current from C to 

> 
when the electromotive force is augmented from E to 
n B, and that the mere indication of this reduction of 
the current is a crushing rejoinder to those who may 
calculata current on the “single tank” basis is a mis- 
conception, that to be refuted needs only to be pointed 
out, 

Desmond &. FitzGerald. 
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Telephone and Telegraph Construction—A Pole for 
Many Angles. 


As I have not seen nor heard during my 20 years’ 
experience in telegraph construction of a really good 
improvement in the arming of poles for positions where 
the angles, acute or obtuse, cannot easily be avoided, I 
beg to submit a rough sketch of a novel arrangement 
which may be useful to, and improved by, electrical 
engineers. 

The objects and advantages are as follows, viz. :— 

1. To dispense with G.P. cross connections and to 
admit of the line wires being run through in a similar 
manner to the ordinary poles. 

2. To lessen complications on terminal poles. 

3. To suit all, or many, angles by simply fitting the 
arms on the iron supports to face the pole on each side 
of the span. 

4, To keep the wires the same distance apart as the 
holes in the arms, and thereby lessen the risk of con- 
tacts in stormy weather, &c. 

A square pole, or two round poles fitted together in 
the form of the letter A or H, might be employed to 


Fig. 2. 


Fig. 1. 
Scal 7 in. = 1 foot. 
a, Section of iron ; 6, Thisk wire to act as stay ; S, Stay. 


advantage in exposed positions. It would be advisable 
to terminate all the wires as shown by fig. 2 (the 
groove will admit of this in many cases) on account 
of the undue strain at the insulators, and to have two 
inner wires at both ends of the arms of a larger gauge 
to act as a brace; or the arrangement shown by fig. 3 
might be preferable. 

When the pole is to act as a terminal pole the arms 
would of course be braced together in a similar manner 
to fig. 2, but, say, under the shoulder of the insulator 
bolt. 

I will say nothing about staying, but simply show 
a stay. 


November 26th, 1890. 


Fi@. 3. 


A. I. E. E. 


Improvements in Telephone Switchboards. 


With your permission I will reply to the letter of 
the Telegraph Manufacturing Company in yesterday’s 
REVIEW. 

In my communication which you published on 
October 31st, I showed that the advantages claimed, in- 
cluding the supposed saving of 30 per cent. in operating, 
did not exist, but that on the contrary there was a loss, 
though I did not presume to define it in percentages, 
the careless use of which on mere estimates should be 
discouraged. But recognising, as I do, the many con- 
siderations which may determine thetype of switchboard 
to be adopted, I assumed there might be some advan- 
tages not stated in the original article. In the letter 
now under reply, those advantages are stated to be 
accessibility for adjustment and repair, and certainty of 
action of the indicator drops. 

The most delicate parts of a switchboard are the in- 
dicator drops. The illustrations on page 488 (October 
24th) show the drops in front with three rows of plugs 
behind them. The back view (fig. 2) shows the cords 
between the mechanic and the drops. In the board 
shown in my article the drops are within a few 


inches of the mechanic, and there is no obstruction 
whatever in the way. In this respect, therefore, the 
exact contrary must be read. The ‘improved ” boards 
in the most vital part are not more accessible, but less so. 
But too much importance must not be attached to this. 
The inaccessibility is not a serious drawback ; it might 
well be submitted to if an increase in facility of opera- 
ting is thereby attained, but there is no such increased 


facility. 


The ‘certainty of action of the indicator drops” 
must be limited by the remarks in the original descrip- 
tion, in which it was stated that they were “found to 
act perfectly well for all telephone lines of ordinary 
length ”—a limitation which is not usually considered 
an advantage, any more than a reduction of their 
sensitiveness contributes to increasing the certainty of 
their action. 

The letter further says that I have fallen into the 
error of assuming that the board shown is the only 
pattern made. That is not so. The description stated 
that the board was a standard pattern for any number 
of lines from 25 up to 150. I took this to mean that an 
exchange starting with 25 lines would put in a 30-line 
board, which would form a convenient unit for addi- 
tions up to 150. This meaning appears clearly from my 
words, “ by the time the exchange had reached.” Isee 
that the words in the original description are capable 
of another reading, but my error arises from having 
reasonable conditions in mind. The modification 
changes the ground, but, unfortunately, this is one of 
those subjects which will not permit one to change 
one’s ground without encountering a further set of con- 
ditions for consideration. A unit of 30 is small, but 
one of 150 is larger than is generally considered econo- 
mical for small exchanges. To add smaller boards 
which do not match the first does not commend itself, 
and to change complete switchboards of small number 
for complete switchboards of a larger number as the 
subscribers increase, though possible to large companies 
with a number of exchanges, is expensive, and more 
serious to smaller companies whose exchanges are 
limited in number, or distant from each other. 

Then the letter states that if the small pattern annun- 
ciators are adopted, “the s.c. board will be quite as 
compact” as that illustrated in my article. I enclose 
photograph of several ‘“s. c. boards,” on inspection of 
which you will doubtless appreciate the remark I made, 
but which the Telegraph Manufacturing Company 
overlook. I wrote: “I would like to point out that it 
is not necessary to cover so large a space. The boards 
may be more compressed, but then the plugs are 
crowded. It is a choice of evils.” The photograph 
shows 50-line boards of the same width as the 100-line 
board illustrated October 3lst, except that the frame- 
work is narrower, they are thus about one-half as 
compact. To appreciate what equal compactness means, 
it is only necessary to refer to the illustration, page 
523 (October 31st), and add to the 40 plugs there shown 
60 other plugs. ~ 

I do not see that there is any necessity to “ assume” 
the correctness of the lists of movements I gave. Mine 
is correct. The other is taken verbatim from the full 
description of the “improved” board. Comparison is 
made between the similar number of movements on 
the one board with speaking keys, and the other with- 
out, as if there were still some advantage in that. 
But it is the absence of these keys (or their equivalent) 
which is the cause of the clumsy working which I 
pointed out. More especially is this the case when the 
operations are carried beyond the mere connecting and 
disconnecting, which is as far as the comparison has yet 
gone. The extra plugs and their attachments which 
become necessary on the “improved” board (which 
works badly) are more expensive in first cost and main- 
tenance than the speaking keys on the other board 
(which works well). 

Then, with regard to the single-cord boards with 
speaking keys, allowing four movements in all, which 
are compared with the board giving seven movements. 
The Exchanges at Dewsbury and Greenock since 
August, 1888, and Blackburn since March, 1889 (I 
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omit instances of earlier date in other countries), have 
been provided with single-cord boards necessitating only 
four movements. The principle is well known to 
telephone engineers, and has been the subject of very 
able criticisims and reports, which have been published. 
A 200-line board is about 6 feet long. Iam not aware 
that any other than multiple boards have been made 
upon this plan, but as the greater includes the less, it 
could be done if it were considered desirable. Taking 
the basis of equal compactness with the board on page 
523, it is only necessary to add 60 more plugs to the 40 
that are there, and 80 more speaking keys (or their 
equivalent) to the 20 that are there, and one of the 
reasons why it has not been done may become apparent. 
Supposing such a board to be made, what becomes of 
the simplicity and accessibility, not to mention eco- 
nomy, which are rightly (within reason) taken as desir- 
able attributes of switchboards for small exchanges ? 

It would be affectation for me to overlook that some 
inference is intended to be conveyed by the reference 
to my communication as “criticisms by the Western 
Electric Company through Mr. Kingsbury.” If it is 
intended to be implied that I sent to you, under my 
own name, a communication which had been prepared 
by others, you will perhaps permit me to say that the 
implication is both incorrect and unnecessary. 

I am not authorised to criticise on behalf of my com- 
pany, nor do I wish my remarks to bear the importance 
which the well-known experience of the Western 
Electric Company gives to their opinions on this and 
kindred subjects. I may say further that, in sending 
you a communication on a subject of general interest, 
it was not my intention either to advertise my own 
Company’s manufactures or decry those of others. I 
have throughout confined my criticisms to the parti- 
cular type of board described on October 24th, which 
may be manufactured by anybody who cares to take 
the responsibility of recommending its use, or whose 
customers in possession of all the information on the 
subject prefer to have it. 

Descriptions communicated to the press are open to 
public criticism, and the area of critics should include 
all who can contribute useful information. To criticise 
on frivolous grounds is objectionable, but in glaring 
instances of a misleading character, it becomes a duty, 
especially so in the case of a subject which needs some- 
thing more than superficial observation. Since the 
publication of the Telegraph Manufacturing Company’s 
letter, there is no room for doubt that my criticisms 
were fair and accurate, in which case their origin, 
though it was-frankly stated, is not material. 

I do not know that I should have troubled you with 
those criticisms, but for the fact that I found the endur- 
ing work of far-sighted pioneers (some of whom are 
friends of mine) slightingly referred to in comparison 
with a supposed improvement, the claims of which I 
examined. I thought the result of my examination of 
sufficient interest to send to you. 

Iam sorry this letter is so long. Unfortunately, it 
takes a long letter to correct the errors of statement and 
suggestion which may be crowded into a short one. 


J. E. Kingsbury. 
November 29th, 1890. 


P.S.—Will you kindly note I have reverted to the 
original title. I do so because there are single cord 
boards and single cord boards. 


Electric Light on Shipboard. 


It must be gratifying to electrical engineers engaged 
in ship-lighting work to find that the matter is re- 
ceiving the attention of the Institute of London Under- 
writers, and other authorities. It must be admitted by 
those engaged in the work that it was high time some 
uniform rules or regulations on the subject existed, and 
also that electric light installations on shipboard should 
come under survey and inspection ; cheap and nasty 
installations would then be the exception instead of 
being almost the rule they are at present ; and this 


survey or inspection should ‘not only be made on the 
completion of the installation but also at intervals 
thereafter. It is quite commonly the case to find some 
years after a ship has been fitted out that numbers of 
the lights have been shifted, new branches have been 
made in the wires, old ones left in connection, fuses 
rendered useless, being connected across by heavy 
wires and soon. These changes are mostly made by 
the engineers on board without the assistance or advice 
of any skilled electrician; consequently sometimes 
faults are introduced into what was at first a good in- 
stallation. The inspection of all the fuses on board 
and of any new wires run in, or old ones disused, 
should be made frequently. 

It seems to be imagined that the single-wire system 
is more likely to influence the compasses than the 
double-wire system: quite naturally one would think 
so, but practically it is such an easy matter to avoid any 
action on the compasses, that there in reality can be no 
preference for the one system over the other on that 
score. The compasses are fixed in certain positions; 
in almost every case far removed from the main single 
wires, and it is always arranged (or at least it ought to 
be) to have a main branch pass on either side of the 
compass, or run the branch near the compass double- 
wired. In every single-wired ship there are many 
places where double wires are run ; no ship is entirely 
single-wired. 

In so far as the danger to the compasses from mag- 
netic leakage from the dynamos exists, it is equally the 
same whether the ship is double or single-wired. 

The weak'spots in any ship installation are the joints 
(always granted, of course, that good wires are used 
throughout). In a ship with 300 lights, double- 
wired, there will be probably about 700 soldered joints, 
that means about 700 points in wiring where the 
original insulation is cut off and re-insulated by the 
workmen. Another weakness in double-wired ships 
lies in the fittings. In these double contact fittings two 
wires are pulled through, and connected to the holders 
by screws. In these fittings the wires may make con- 
tact with the fitting, or with each other. - 

In single wiring we have the advantages arising from 
the fewer joints and less total length of main wires re- 
quired, and also the advantages of using single wired 
fittings end central contact holders, these being much 
safer than double wire fittings and double contact 
holders. 

In a double-wired* ship having 300 lights, there shall 
be about half the total length of wire and about half 
the number of joints. Now it is much easier main- 
taining the shorter wire in good order, and what is of 
greater importance, we can spend twice the amount of 
money on the insulation of the wire per yard, and we 
can spend twice the amount of money in making each 
joint. The making of thoroughly water-tight, reliable 
joints in a high-class insulated wire is a job one very 
seldom sees ; it requires some skill, and therefore has 
to be paid for. The contractor who puts in single 
wiring can afford to put skill into his joints and first 
class wires and insulation into his installations ; and, 
after all, these two points are the important ones in a 
ship installation — first class insulated wires and 
skillfully made joints—and, generally speaking, the 
less wire and fewer joints the better. - 

As to the accidents which sometimes occur, and very 
nearly originate a fire, these may arise from many 
causes on board aship, quite apart from the nature of 
the wiring, that these cases have been made the occa- 
sion for making comparisons between English and 
American practice in American journals is to be re- 
gretted ; but since they have been made, I may refer to 
them here. In the first place, the Americans are not a 
shipbuilding people, and have not had great oppor- 
tunities of gaining experience in ship-lighting. I have 
seen their electric light wires and wiring, and on com- 
paring them with the products of our leading makers 
on this side, come to the conclusion that we are consi- 


* This seems to contradict the previous par. ; should it not read 
single-wired ? —Eps. Ereuc. Rey. 
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derably better off than they are. A wire equal to the 
best of our vulcanised rubber insulated wires is not to 
be got on the other side. The lead-covered wire with- 
out a continuous insulation of vuleanised rubber is a 
failure on board ship. Sea water is certain to get 
in between the wire and the lead pipe where there is 
no rubber insulation. In fact, if it were not for their 
high import duty, it would be better for American con- 
tractors to import their wires for ship-lighting. 

There are scores of large ships single-wired, which 
have been crossing and recrossing the Atlantic in all 
weathers, some of them to my knowledge for six years, 
without either a derangement of the compass or an 
approach to a fire, and I have no doubt that Messrs. 
Siemens Brothers could give many instances of single- 
wired ships fitted by them years ago, in which not the 
slightest trouble has occurred. And, simply on the 
score of safety, many of the petroleum ships are single- 
wired. I know of eight or ten of them which have 
been running with single wiring for three years past 
without trouble. 

Rankin Keanedy. 


- Pelarising Conditions in a Galvanic Battery. 


On reading an article by Prof. Dolbear which appeared 
in the ELECTRICAL REVIEW of the 14th November, I 
was much struck by some statements he made, because 
they are in direct opposition to what I have been led 
to consider—on the authority of one of our ablest elec- 
tricians—to be the fundamental laws of voltaic elec- 
tricity. 

Prof. Dolbear says in his article, ‘‘ When a piece of 
zine is immersed in water it is found to be electrified, 
and its potential may be measured by a suitable elec- 
trometer ;” and again, further on, “‘ When a piece of 
carbon, or copper, or other element is placed in water, 
it exhibits similar electrical property.” Now, is this 
the case? For is it not to “Volta” that we owe the 
discovery of a potential difference being set up, “at 
the point of contact,” of two dissimilar metals ? ” 

Surely, then, it follows from this, that by immersing 
either of the metals singly or together (but in this latter 
case not touching or connected in any way other than 
by the liquid), no potential difference is set up. At 
least, none adequate enough to account for the E.M.F. 
of the couple. When, however, one of these is brought 
into contact with theother, or with “any ” dissimilar 
metal, ¢.g., a gold ring, then a potential difference is 
immediately established. Being at present a young 
electrician, Iam merely anxious to know how to re- 
concile these two diverse views, and I should be very 
glad if any of your readers would kindly inform me. 


A. E. Gosset-Tanner. 
November 29th, 1890. 


[There is a considerable difference of opinion as to 
the real seat of electromotive force in the galvanic cell, 
but a single’ metal in contact with a liquid becomes 
polarised. ‘“ When asingle metal is placed in contact 
with an electrolyte, a definite difference of potential is 
produced between the liquid and the metal. If zine 
be plunged into water the zinc becomes negative, the 
water positive. Copper plunged into water also becomes 
negative, but much less so than zine.” (Jenkin’s 
“ Hlectricity and Magnetism,” page 44:) We recommend 
you to study Chapter II. on “ Potential,” of Jenkin’s 
book, from which the foregoing extract is taken.— 
EDs. ELEC. REV. |]. 


Notes on Electric Lighting from Central Stations. 


Herewith I enclose you for publication copy of letter 
received by me last week, dealing with statements made 
in my paper read before the Liverpool Engineering 
Society. 

In putting this before you, I make no comment 
on the ideas held by the officials of the Silvertown 
Company, beyond that the data given by me was ob- 
tained on the spot, and that in each case I did my best 


- inaccurate. 


to verify the statements attributed to me. We are all 
well aware of the success attending the underground 
system at Hastings, and it certainly reflects great credit, 
not only on the manufacturer of the cables in use there, 
but also on the engineers of the station, Mr. Mercer 
and his colleagues, that such exemption from troubles 
on the line has been obtained. With reference to high 
tension cables, I see no reason why cables insulated 
with material other than vulcanised rubber should not 
be equally fit to withstand the stresses brought to bear 
on the dielectric, and have reliable data to the effect 
that Messrs. Felten and Guilleaume have had some 
cables of special make under 10,000 volts for some time 
with perfect success. The Fowler-Waring Company 
are perfectly able to reply to any remark passed on 
their manufactures. 

In reply to the Silvertown Company’s query as to 
Callender cables, I simply stated that the Liverpool 
mains under the low tension in use here have proved 
most successful, and have, under adverse circumstances, 
maintained their high insulation. I am informed that 
at Batu a length of over five miles of Callender main 
has tested up to 50 megohms, and withstands easily 
2,000 volts. I prefer to allow the engineers of the 
Liverpool Company to make more definite statements. 


Bo Charles H. Yeaman. 
December 1st, 1890. 


[ copy. ]. 


The India-Rubber, Gutta-Percha, and Telegraph Workg 
Company, Limited, 54, Castle Street, Liverpool, 
27th November, 1890. 


C. H. Yeaman, Esq., Liverpool. 


Dear Sir,—We are instructed by our London house to draw your 
attention to an article in the Exeorricat Review, dated 21st 
inst., entitled “ Notes on Central Station Electric Lighting,” being 
a paper read by you in January last, before the Liverpool Engineer- 
ing Society. 

We have to point out that certain statements made therein are 
We are not asking that you should correct these 
publicly, but we write you that there may be no misunderstanding 
in future. 

You only refer occasionally in the paper mentioned to under- 
ground cables, but in three of your references you are wrong. 

In the first you say that all underground cables at Hastings are 
G.P. covered. About one-half are vulcanised rubber insulated 
cables supplied by us, and we understand that all future exten- 
sions will be carried out with this type of our Silvertown cable. 

The Hastings Company write us, under date of July this year, 
“We have pleasure to report the success of the cable supplied by 
you to our company since the early part of 1884, Although 
we have several miles of your cable through iron pipes, cor- 
roded by the action of the sea and rain water, we have never 
had a fault, and there is no noticeable depreciation in the insula- 
tion resistance of 600 megohms per mile. The cables have been 
used for high tension currents connected to Brush machines at 
pressures from 1,500 to 2,000 volts.” ; 

At West Brompton, the Fowler-Waring cables on trial there 
have been abandoned, and our vuleanised rubber cables are ex- 
clusively used. With regard to the further statement that Mr. 
Ferranti has found that the Fowler-Waring cables are the only 
ones that will stand 10,000 volts pressure, a similar statement was 
made in a French paper, and we wrote to Mr. Ferranti, who 
replied to us as follows :— 

“ He certainly did not get the information from me that your 
cable broke down when tested with 10,000 volts. Certainly a 
number of cables did break down under varying pressures, and no 
cable was found which was sufficiently good electrically, and 
within the bounds of possibility commercially. Still, he should 
have mentioned that I applied to the Silvertown manufacturers, 
and did not receive which I wanted from them. I very much 
regret the trouble this has given you.” 

We believe the Fowler-Waring cables have been condemned 
the reason Mr. Ferranti did not order the 10,000-volts cable from 
us is that he did not consider that they were within the bounds 
of possibility, commercially. 

In this we cannot agree with him until he produces, at a lower 
price, a cable that will work as successfully at this pressure as our 


own would. 


As you are the City Electrical Engineer for Liverpool, we think we 
should put the above before you, and we beg to ask (as you appear 
to think highly of the Fowler-Waring cable), what is your expe- 


rience with “ Callender ” cables ? 
\ 


Awaiting the favour of your reply, 
We are, dear Sir, 

Yours faithfully, 

(Signed) R. T. CurRizE. 

For the Company. 
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CYCLES. 


THERE are those who maintain that what happens to- 
day has happened before and will happen again, and 
that the periodic recurrence of an event may be defined 
with an accuracy almost approaching to the determina- 
tions of the exact sciences. All that is necessary is to 
ascertain the duration of its cycle. In the branch of 
natural phenomena we are told of the number of years 
which. may be expected to elapse before one great 
storm will be followed by another. Experts in their 
respective branches prognosticate without any reserve 
the date of the next great financial crisis, or the re- 
appearance of African lions in London drawing-rooms. 
To scientific cycle-ists (we adopt this spelling to dis- 
tinguish them from the bi-, tri-, and electric- varieties) 
the progress of the Salvation Army in this decade, and 
the propagation of General Booth’s scheme in the pre- 
sent year, are easily explainable by the law of recurring 
intervals applied to religion and philanthropy. Such 
a law in politics is generally recognised, though careful 
exponents of the science who are at all jealous of their 
prophetic reputation, are generally a little vague in 
their assertions in this department. Political events, 
like comets, sometimes become wrecked among satel- 
lites, their progress retarded, and their cycles dis- 
turbed. In the department of History there are two 
snb-sections—(A) dealing with cases in which history 
repeats itself, and (B) with cases in which it is re- 
peated by others. In sub-section (B) is included the 
science of the cycles governing the rediscovery or 
revival of practical inventions and their supposed anti- 
cipation. 

We have been partially converted to the views of 
the cycle-ists. When conversion once begins, there is 
no knowing where it will end ; but, at present, we only 
pin our faith- to the application of the science in the 
department of History, sub-section (B). By careful 
study we have acquired such proficiency that we have 
no hesitation in commencing our public exposition of 
the science by predicting the revival of the Bourseul 


telephone project in from eight to ten years’ time. We 
do not put this suggestion forward on mere guesswork 
but on scientific principles. We have diséovered the 
circumference of its cycle. 

When Mr. Latimer Clark kindly sent us the Bourseul 
article the other day we did not insert it, but re- 
marked that all the information on the subject was 
well known. Yet it has gone the rounds of the elec- 
trical press with all the interest attaching to new mate- 
rial. Our contemporaries, wiser than ourselves, did 
not overlook the incidence of the law of recurring 
intervals, and the result of it is we are weeks behind, 
instead of being, as we fondly imagined, years ahead. 

Regarding the matter from this point of view, we 
are bound to confess that the period which has 
now received scientific sanction, is a reasonable 
one. In intervals of ten years Punch might re- 
publish its obscure jokes and the Daily Telegraph 
its socia! leaders, except for the uncomfortable people 
whose mission in life it is to discover such coinci- 
dences and write to the editors of rival prints to 
announce their discovery. In earlier centuries the 
interval would have been longer, but now the storm is 
fiercer and the stress is greater ; so much new material 
has to be assimilated, that it is excusable to forget the 
old. And, when the revival comes, there are many 
to whom the information is new, so that what with 
those who never knew, and those who knew and 
had forgotten that they did know, the interest in the 
subject is wide and general. 

We now see that our apologies are due to Mr. Latimer 
Clark for not recognising that he was the instrument of 
the mystic power which controls the cycles, as well 
as to our readers for withholding information of a 
novel and interesting character. We make haste to 
amend. Our readers will please consider it has been 
recently discovered that back in the fifties “a certain 
M. Ch. Bourseul” conceived the idea of transmitting 
speech by means of a vibrating disc set in motion by 
the voice, and, coincident with its vibrations, making 
and breaking an electric circuit. A similar disc at the 
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receiving end was to undergo in the same time the 
same vibration, and speech be reproduced. Bourseul’s 
idea was of telegraphic derivation, and its similarity 
in outline to the telephone has led to the sug- 
gestion that it need only have been submitted to 
practical experiment to have given us the tele- 
phone in ’54 instead of ’76. We thought it was 
known long ago, but our readers will please to again 
consider it has only recently been discovered, that 
speech would be impossible by the method suggested. 
The reason why we give below,-in an extract from an 
exposition of the telephone for the general reader. 
We select this description, because it helps us out with 
our cycle theory by having permitted itself to be 
published in 1882. After remarking that in 1854 


Count du Moncel referred to Bourseul’s suggestion as - 


a “fantastic idea,” and in 1879 the same Count du 
Moncel published an account of the telephone which 
carried out the fantastic idea, the author says :—It 
will be observed, however, that the apparatus which he 
suggested would not be capable of transmitting speech. 
A vibrating disc, making and breaking an electric 
current, would enable a simple sound of a certain 
number of vibrations to be reproduced, but would not 
be sufficient for the transmission!iof speech. M. 
Bourseul did not overlook the complex nature 
of the sounds of the human voice, but in his 
paper referred to, failed to suggest any practical 
means for their electric transmission. Professor 
Bell claims to have been the first to utilise the “ undu- 
latory current” which made the transmission of speech 
possible. A dise connected with a battery and vibrating 
against a wire would enable an electric current of 
definite strength to be sent through the wire a certain 
number of times in a given period ; but the speaking 
telephone admits of the sending through the wire a 
current that is not always of the same strength, but 
whose intensity varies or “ undulates,” and so is 
capable of far greater variety than the mere make and 
break. 


THE ELECTRIC CONSTRUCTION CORPO- 
RATION, LIMITED. 


THE vulgar refrain, “It’s wonderful how they do it, 
but they do,” has been ringing in our heads ever 
since we read the report and balance-sheet of one 
of the large electrical companies the other day. 
But light has broken upon our benighted minds, 
for the Oracle (see another page) has spoken. 
Oracles are usually ambiguous—not so the daily 
of that name in its article of the 8th inst. It points 
-out that the very important item of £128,117 in 
the balance-sheet of the Electric Construction Corpora- 
tion represents shares in subsidiary companies at par, 
shares included in the original purchase at nominal 
value, and debts due by subsidiary companies. It then 
proceeds to dissect the subsidiary companies, and 
throws doubt on the par value of their shares. The 
companies mentioned are the Foreign and Colonial 


Electrical Power Storage Company and the Electrical 
Construction and Maintenance Company. As the profit 
and loss account of the E.C.C. is based on this valuation, 
it suggests that the directors have not been discreet in 
reckoning the profit at the figure they have done. . 
The same idea has occurred to others. Asthe Oracle 


_ gays, the directors are very able men, and we will add 


the suggestion that had they been able to convert the 
mass of paper they hold into sterling, they would doubt- 
less have done so. If the value of a thing is what it — 
will fetch, and these shares have not fetched par, it is 
reasonable to conclude that they are not worth it. No 
allusion is:made in the article under review to the 
Electric Traction Syndicate, who paid heavily for pro- 
motion, and the right to use E.P.S. cells; and so we 
suppose we must not class:the undertaking as a sub- 
sidiary company. Perhaps it is better than a subsidiary 
company, as it is reported to have disgorged cash, and 
not paper. So much the better for the Construction 
Corporation, and worse for the Traction Company. There 
is one other item to which our contemporary does not 
call attention—the cash balance. Perhaps they thought 
it was borrowed for the occasion, or hired, to speak more 
correctly—a kind of dress-coat in which to appear at 


the general meeting. 


We have known men who never had a cash balance, 
unless they had raised it on loan, and whose only assets 
consisted of pawn-tickets. But companies are obliged 
to have their accounts audited, which is a good thing 
—especially for the auditors. ; 

Some years ago, at a meeting of the old E.P.S. 
Company, when the younger brother of this balance- 
sheet was presented, and a paper profit shown, a share- 
holder, on asking why the profit would not be divided, 
was met by the chairman, who, with his usual <lirect- 
ness, naively replied, “ Because we havent got it.” 
They have it now—somehow, and are going to 
divide it. 

We note that the Construction Corporation has taken 
up the Ward Omnibus business, and rumour credits it 
with a third of the City lighting, so it will soon have 
its hands full, and, we sincerely hope its large works at 
Bushbury, not forgetting Millwall, too, likewise its 
coffers, for they will have to bear a strain under which 
paper might give way. We hope they will prosper 
in the good time coming—the electrical sweet by- 
and-bye. 


NOTHING depreciates the value of an 
invention, or application thereof, or 
lessens the confidence of the public, 
more than premature announcements of what is in- 
tended to be done. Yet for months and months has a 
contemporary stated that “in a few weeks” electric 
omnibuses will be plying on London streets, whilst a 
short time ago a representative of our contemporary 
stated that he saw one of the “new ’buses ” carrying 
passengers. That statement was not only erroneous but 
the chairman of the Ward Electrical Car Company, at 
the meeting last week, actually said that the details of 
the contract for the first line of omnibuses had only 
just been settled. 


Premature 
Announcements. 
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_ EvERBoDY will sympathise with 
M. S. Z. de Ferranti in his trouble 
caused by the fire at the Grosvenor 
Station, even though they may not believe in his 
system. The complaints regarding the interruption 
in the supply of light have been s0 numerous that some 
customers have regretted having become clients of the 
London Electric Supply Corporation. The serious and 
second interruption last week might have been avoided 
had the “ Festina lente” policy been pursued, instead of 
hastily repairing partially-destroyed converters, and 
putting up new transformers in a temporary manner. 


Electric Lighting 
Difficulties, 


IF the announcement be true that 
the E.P.S. cells can be maintained at 
a cost of one penny per car mile for 50 
cars for traction purposes, storage battery traction 
should receive a great impetus in this country. The 
accumulator cars on the Barking line would probably 
have been remunerative to the General Electric’ Power 
and Traction Company had the depreciation been 
covered by one penny per car mile, and if the cars had 
been operated in a district where plenty of passengers 
is the rule and not the exception. ; 


Accumulator 
Traction. 


THE gradually increasing interest 
shown in the application of electricity 
to tramway traction is exemplified in the December 
report of Mr. W. W. Duncan, who is a well-known 
authority on tramway matters. Says Mr. Duncan :— 
“There is always the very important offchance—I look 
upon it as a certainty before long—of electricity as a 
motive power largely reducing the working expenses. 
It is already doing this in a very marked degree in 
America, where it is adopted in nearly all the towns 
and cities which I visited ; but the system most in use 
is that of overhead wires, which is entirely unsuited to 
our country. I applaud the administration of our 
tramways for being in no hurry, and carefully avoiding 
anything experimental, but once they are satisfied, and 
I think the time is coming near when they will be, 
there will be a complete revolution in tramway affairs, 
and I trust my clients and I will be in at the feast of 
fat things.” 


A Broker’s View. 


WE shall publish in a future issue a 
paper recently read at the Chicago 
Electric Club by Mr. T. P. Bailey. 
Mr. Bailey furnishes data of operating expenses for one 
particular road carrying 20 electric cars. These are 
stated to be a little over six cents or three pence per car 
mile, and doubtless include repairs and depreciation. 
The author refers to the fact that there are still some 
complaints of excessive cost for repairs and maintenance 
of the electrical apparatus, but he insists that the 
responsibility for this condition does not altogether rest 
with the manufacturers. The managers of electric 
roads are exacting a greater mileage duty than is 
expected of the ordinary railroad’ steam engine and 
_ under conditions much more unfavourable. If they 
would see that their tracks are in good order, and the 
same care and attention given to the electric motor that 
is-given to the steam engine, they will have little to 
complain of. ‘ How rarely,” exclaims the author, “ do 
you find an electric motor operated on a track like that 
prepared for the steam engine? And how seldom do 


Electriz Traction 
Data, 
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you find a man in charge of the motor who has the 
intelligence, training and experience of the steam 
engineer?” We are fully in accord with Mr. Bailey, 
and we do not hesitate in predicting that the future 
success of electric railways will be due as much to 
skilful manipulation as to good design. Mr. Recken- 
zaun, in his paper on “Electric Traction Data,” has 
shown that the same driver could, after he had acquired 
the necessary experience, under precisely similar con- 
ditions save 25 per cent. of the energy, and it was 
suggested at the time that comparative power tests 
should be made with the purpose of ascertaining the 
skill of the operator. Accidents to motors, switches 
and gearing will be reduced in a similar ratio by 
ordinary care and experience combined with that in- 
telligence which the position of a driver demands, 
but without which no man should be allowed to 
assume the responsibility. 


It is with much pleasure that we 
insert the letter of Mr. A. W. Stokes 
on the subject of his report on Count Mattei’s coloured 
electricities. Our correspondent holds certificates from 
Professors E. Frankland, J. Percy, F. Guthrie and 
several others, and his own letter will show how a 
report, which may have been scientifically accurate, can 
be garbled in the hands of interested or ignorant parties. 
Probably Mr. Stokes does not know how long and 
earnestly we have striven in all directions to put down 
electropathic quackery, but thanks to the aid it receives 
from the daily press it still flourishes. 


A Disclaimer 


WE have received a report by Mr. 
Charles H. Yeaman, electrical engineer 
to the Liverpool Corporation, with 
reference to tests of samples of this cable. The report 
is decidedly full, but we miss several very important 
details. We are told, for instance, the manufacturer’s 
number of the galvanometer and other instruments 
used in making the test, but nothing is said about the 
quality of oil used in the galvanometer lamp, nor are 
we informed by whom the terminal connecting screws 
were supplied, nor whether the emery paper used for 
cleaning the wire connections was supplied by Messrs. 
Oakey—its degree of coarseness is not even given. But, 
seriously, we have seldom, if ever, read a report of . 
a more absurdly bombastic much-ado-about-nothing 
character, and though we have no reason to doubt the 
correctness of the tests, the whole of the letter might 
have been given ina few lines. Of the value of the 
tests it is difficult to judge from the insufficiency 
of information. It is not stated, for example, 
whether all the cables were lead-covered ; if they 
were, the statement that the insulation of a certain 
cable kept in the rain for 10 days was good 
owing to the “impregnation during manufacture with 
a heavy oil” is absurd, it is simply due to the sound- 
ness of the lead-covering, a soundness which is nothing 
remarkable. The only test made of the moisture resist- 
ing properties of the insulated material appears to be 
that of a piece of electric light cable two yards long 
with the lead stripped off soaked in water for 24 hours, 
a test which, of itself, is insufficient to be conclusive. 
We do not say that the cable is not good, but as yet, 
we have heard of nothing which indicates that it is 
better than that of other manufacturers. 


British Insulated 
Wire Co.’s Cable. 
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ELECTRIC LIGHTING AND TRANSMISSION 
OF POWER IN ITALY. 


AN important installation for the transmission of eléc- 
.trical energy for lighting and motive power purposes 
is now being carried out by the Italian Edison Com- 
pany, near Intra, in Italy, for Mr. Carlo Sutermeister. 
This gentleman has a concession of 840 effective H.P. 
situated near the latter town, which is about six 
miles distant from Pallanza. The fall of water is 
135 feet, and the quantity about 440 gallons per 
minute. It is obtained from a canal which is fed 
from the S. Bernardino river, near Cassagno, and 
runs for some distance in tunnels. ‘The installa- 
tion, when completed, will comprise four Girard tur- 
bines, each of 150: H.P.., and each being coupled direct 
to a dynamo having an output of 96,000 watts (32 
amperes at 3,000 volts), and an exciter of 4,000 watts 
capacity (40 amperes at 100 volts), and one Jonval 
turbine of 150 H.P., which also actuates an alternator 
and exciter of the same capacity. The turbines are 
fitted with an automatic regulator recently designed by 
Messrs. Ganz & Co. The plant will be used for supply- 
ing light and power to Intra, Pallanza,and neighbouring 
districts.’ The considerable distance between the gene- 
rating and distributing stations rendered it necessary to 
use the same conductor for transmitting energy for both 
lighting and power purposes. The Edison Company 
therefore adopted the alternators, turbines and motors 
made by Messrs. Ganz & Co., of Buda Pesth, whilst the 
remaining electrical apparatus—transformers, lamps, 
meters, &c.,'are being supplied by the former company. 
The conductor, which is of bare copper wire, is being 
carried overhead on oil insulators, attached to standards, 
and the loss in transmission from one station to the 
other is estimated at 10 per cent. The efficiency of the 
turbines is guaranteed to be 75 per cent., of the alter- 
nators 88 per cent., and the transformers from 90 to 95 
per cent. The motors will range from 3 to 50 H.P. 
Those from 3 to 20 H.P. will be energised from sepa- 
rate transformers, whilst the larger motors will receive 
current from the primary conductor at 3,000 volts, these 
motors being arranged in series. The current will be 
measured by Blathy wattmeters, and the installation is 
to be in full operation in March next. 


THE ELECTRIC LIGHT IN PARIS AND THE 
SMOKE DIFFICULTY. 


THE Council of Hygiene and Salubrity of the Seine 
last week appointed a committee composed of MM. 
Léon Colin (President of the Army Health Council), 
A. Gauthier (Professor of Chemistry to the Faculty of 
Medicine), Leon Faucher (Chief Powder and Saltpetre 
Engineer), Linder (Inspector-General of Mines), and 
Michel Lévy (Chief Engineer of Mines), to study the 
dangers of smoke from a hygienic point of view, and 
to prepare a scheme of regulation. It may be remem- 
bered that in June last the Council expressed the 
opinion, but in vain, that the electricity stations and 
motor force works, which produced a deal of smoke, 
should be placed among establishments which were 
regarded as dangerous, unhealthy, or inconvenient. 

What with the smoke difficulty and the obstruction 
caused to the traffic by the laying down of the canalisa- 
tion, the electric light is receiving quite its fair share of 
attention in Paris. It is also being discussed now from 
another point of view, one of our contemporaries print- 
ing the following article under the heading of ‘“ Pre- 
cautions to Take ” :— 

A beginning has hardly been made to instal the 
electric light in Paris, and already it begins to show 
itself as a cause of accidents. This is nothing sur- 
prising, and is not of sufficient gravity for one to 
deduce therefrom the condemnation of this kind of 
lighting. Side by side with its particular incon- 
veniences it presents great advantages, which are 


quite special to it. But in the facts which were set forth 
at the Municipal Council recently in connection with 
the fire and explosion caused by electricity in a café on 
the boulevards, an accident which was the twenty-first 
which had happened at the same place, one conclusion 
was seen very clearly—an effective surveillance of the 
electrical posts and installations. At the present mo- 
ment, small electrical installations made inside a house, 
when the electro-motor power does not exceed 60 volts 
for alternating currents and 500 for continuous cur- 
rents, escape every kind of surveillance. One is not 
even obliged, before establishing them, to previously 
officially notify the competent authority or the prefec- 
ture of police. 

This is an instance for obtaining an alteration in the 
present state of things ; but as time will be necessary, 
and that maybe the instance will not come to anything, 
there is certainly something else to do. Why should 
not the authorities of the City of Paris introduce into 
the agreements for concessions of electric lighting con- 
ditions of a nature to protect public safety? Why 
should they not require, for instance, the concessionaries 
to agree to an efficacious inspection of al/ their installa- 
tions by a competent administrative service ? Why not 
compel them also to establish their works and stations 
under such conditions that neither smoke, vibrations, 
nor other inconveniences of which complaint has been 
made should arise in the future? The electrical con- 
cessions are a bargain, an agreement between the 
authorities of the city and the concessionary ; no one, 
therefore, could object to the former requiring from the 
latter, in exchange for advantages conceded, certain 
dispositions Which are now recognised as necessary for 
the public safety and health. This is the more neces- 
sary, as the agreement between the city authorities and 
the Gas Company will grant the latter—if it be definitely 
settled—the right of working the electric lighting, and 
the working of the Gas Company will very probably be 
by means of small installations of the nature of those 
which at present escape all species of control. Itis not 
therefore useless, in our opinion, on this particular 
point to call not only public attention, but also that of 
the Third Committee of the Municipal Council and that 
of the Council itself, to the subject. The precaution 
which we indicate would quite naturally find its place in 
the agreement which the Third Committee of the Muni- 
cipal Council has under consideration at the present 
moment. : 


THE ARTIFICIAL LIGHT OF THE) 
FUTURE.* 


By Pror. EDWARD L. NICHOLS. 


AS we review the history of the electric light, we find 
that in two respects there is little cause for congratula- 
tion. When we come to consider the quality of the 
light produced and the efficiency of the apparatus as a 
light-making machine, we find that the incandescent 
lamp of to-day produces the same quality of light which 
the earliest examples of its type were capable of giving. 
It is true that the efficiency of the incandescent lamp 
has gradually risen from 5 to 3 watts per candle, but 
those who have had occasion to trace the discouraging 
life curves of such lamps know how little real progress 
the change implies. We start a well manufactured 
lamp at any temperature we please, provided that we 
do not pass a certain limit, beyond which the life of 
the lamp would be too seriously curtailed. The initial 


efficiency may be made as large as we please, within 


that limit ; but it is only a question of a few days or - 
hours when the lamp will have dropped to the dead 
level of mediocrity, the 5-watt level which seems to — 
mark the confines of permanency in the case of incan- 
descent carbon. 


* Abstract of paper read before the New York Electric Club, 
November 20th, 1890. 
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In some experiments made by me, in the first in- 
stance a lamp was started at the candle-power indicated 
by the maker, and was held at constant voltage by 
means of the current from a storage battery. The 
initial candle-power was 16, which was obtained at the 
expenditure of 3:015 watts per candle. Measurements 
of electromotive force and current were made at in- 
tervals of about 10 hours, during the 800 hours that 
the lamp lasted. The candle-power was redetermined 
at intervals of about 100 hours. The voltage never rose 
more than 0°65 volt above its initial value, and then 
only for a short time. The average electromotive force 
of the entire run was 0°40 volt below the initial value. 
The characteristic features were rapid, followed by 
slower falling off in candle-power, the decrement 
amounting finally to more than 50 per cent., and rapid, 
followed by slower, falling of efficiency, to a final value 
of 5°75 watts per candlé. These changes were accom- 
panied by continuous and marked increase in the re- 
sistance of the filament. 

If it be asked whether this individual case represents 
a state of affairs common to all incandescent lamps, I 
can only say that in my experience, which is certainly 
much less extensive than that of some others, I have 
known of no class of lamps the performance of which 
did not agree approximately with the latter results. 
Mr. W. H. Pierce,t who described extended tests of the 
initial and average efficiency of incandescent lamps in 
a paper read before the Institution of Electrical Engi- 
neers some time ago, recorded no exceptions to this 
rule of decreasing candle-power and efficiency with 
time. 

This falling off in candle-power exhibited by lamps 
maintained at constant voltage can be met by a pro- 
cedure not easily applicable, perhaps, in commercial 
work, but readily carried out where the object in view 
is simply to study the behaviour of the lamp under 
unusual conditions. The method consists in raising 
the electromotive force at short intervals of time by 
amounts sufficient to restore the candle-power to its 
normal value. 

The results of such an experiment performed upon a 
lamp showed that under this treatment the life of the 
same was not quite 100 hours. The total rise in elec- 
tromotive force during the test amounted to about 9 
volts; the efficiency decreased from 3:118 watts per 
candle to 3'468 watts per candle. The resistance of the 
filament rose from 221°6 to 234°8 ohms. During the 
first 50 hours the changes were slight, then occurred a 
sudden increase of resistance, accompanied by marked 
rise in electromotive force and in amount of energy 
consumed. 

The life history of the incandescent lamp at still 
higher temperatures does not differ essentially from that 
which we have just been considering, but the changes in 
question go on much more rapidly. 

In another experiment, a lamp was started at 957 
candles. It was maintained at constant voltage for 11 
hours and 30 minutes, when it went out. During its 
brief life the candle-power fell to 24°6c., and the watts 
per candle increased from 1:58 to 309. The loss 
of candle-power during the experiment was 55 per 
cent., an amount which corresponds very closely with 
the loss suffered by the first lamp tested during the 800 
hours that it lasted. In the case of another lamp, the 
initial candle-power (64 candles) was maintained 
throughout. Its life under these circumstances was 140 
minutes, during which short period it had been found 
necessary to raise the electromotive force from 114-08 
volts to 12953 volts. The efficiency of the lamp fell, 
meantime, from an initial value of 1:33 watts to 1:677 
watts at the end of the first hour ; then more and more 
rapidly to 1 945 watts at the end of the test. 

The conclusion to be reached from these data, and 
from the great mass of experimental results which has 
accumulated since the incandescent lamp has become 
an object of investigation, is only too evident. The 
efficiency of an illuminant in which carbon is the glow- 


+ W. H. Pierce: Transactions of the American Institute of Elec- 
trical Engineers, vol. vi., p. 293. 


ing material is a function of the temperature. It appears: 
that the incandescent lamp is fairly stable only at tem- 
peratures for which its efficiency does not exceed about 
five watts per candle. We have just seen what occurs 
when one attempts to maintain lamps at degrees of in- 
candescence corresponding to a much higher tempera- 
ture. It is, perhaps, not possible to point out with 
perfect definiteness all the causes that are at work to 
reduce the candle-power. The black coating which 
gradually forms on the interior of. the lamp-bulb inter- 
cepts more and more of the light from the filament as 
the age of the lamp increases. 

With regard to the absorbing power of this film, it 
was found that this was very nearly uniform through- 
out the spectrum, so that the blackening of the lamp 
had no appreciable effect upon the light which it 
emitted; also that the absorption at the end of 200 
hours was considerably more than half as great as that 
at the end of 800 hours, and that the total loss of candle- 
power due to blackening was about 22 per cent. 

These measurements enable us to account for rather 
more than one-third of the loss of candle-power 
suffered by the lamp. We are not, with our present 
knowledge, in a position to speak so definitely con- 
cerning the other two-thirds, but the increase in the 
resistance in the carbon indicates another source of 
diminution. That gradual failure of the vacuum which 
the use of the spark coil would unquestionably have 
enabled the observers to detect, may well be answerable 
for the rest. Now, the temperature of an incandescent 
lamp filament at 5 watts per candle is very nearly the 
same as that of the carbon in the light-giving flames 
produced by the combustion of oils and gas, and it 
appears that the attempt to pass this temperature intro- 
duces difficulties of such a nature as to lead to the 
serious question whether we have not reached a de- 
finite limit, bbyond which incandescent carbon ceases 
to be permanent. 

At that limit the efficiency of the lamp is very small 
indeed, 95 per cent. or more of the radiant energy 
emitted being of wave lengths too long to afford light. 

As to the are light, no more encouraging report can 
be made. On the contrary, it is perfectly well estab- 
lished that the quality of the light, instead of in- 
creasing, has fallen off, in the course of the development 
of the lamp from the clock-work regulators of Dubosc 
and Foucault, with their slender carbons, to the com- 
mercial lamps of to-day. 

In the vast accumulation of experience which the 
past years have witnessed, nothing has come to general 
knowledge which looks to the raising of the barrier 
which blocks our progress. It seems only too probable 
that the limiting temperature at which carbon can be 
used for the production of light has been reached, and 
with it the maximum efficiency of artificial illumina- 
tion. 

What is to be the light .of the future? From the 
standpoint of the engineer, I will frankly say that I 
cannot answer that question; but abandoning the 
directly practical point of view, there is something to 
be said. I need offer no apology here for presenting 
facts, the application of which is at best remote, and 
the present importance of which is therefore rather 
scientific than utilitarian ; nor need I remind you that 
all the so-called “forces of nature” which have been 
yoked and impressed into the service of man, were the 
object of scientific curiosity, and the subject of scientific 
investigation long before the idea of a practical appli- 
cation was entertained. 

The number of elements and of compounds capable 
of sustaining a high temperature without dissociation 
or change of state is very large. Carbon is the only 
one of these, the capabilities of which, as a source of 
light, can be said to have been fully tested ; and yet all 
the others, when heated to a proper point, emit light- 
giving radiation. Take for example the metallic oxides. 
We heat the oxide of calcium in our magic lanterns, 
and it gives usa light of great intensity, and but little 
inferior to the are light in whiteness. The exceeding 
clumsiness of our method of rendering it incandescent, 
however, has prevented its adoption, excepting for cer- 
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tain special purposes. We burn magnesium in fire- 
works and for photographic flash lights, and occasion- 
ally we indulge in the luxury of igniting a bit of the 
ribbon, and admiring, for an instant, the intense 
brilliancy of its flame. Now, magnesium is one of the 
most abundant elements on the face of our planet. It 
is a rather costly metal at present, being quoted at 50 
cents an ounce in this country, and at about half that 
price on the continent of Europe. Even under the 
limited demand for it which exists at present, it has 
fallen to about one-tenth of its price of a few years ago, 
and I feel sure that it lies within the power of the elec- 
trician to greatly further reduce the cost of production. 
Among artificial illuminants, magnesium has in one re- 
spect no equal. W.H. Pickering, who studied its spect- 
rum in 1880, found it to approach sunlight in quality 
even more closely than the electric arc light does. 

Weight for weight, magnesium affords more than 30 
times the light obtained from gas, with the develop- 
ment of much less heat. The quality of the light is 
such that merely from the standpoint of illuminating 
power, to say nothing of the additional esthetic value 
of a light which approaches sunlight in whiteness, each 
unit of it must be regarded as the equivalent of rather 
more than 1°25 units of light. 

The study of the radiation of the metallic oxides 
above the red heat reveals the existence of properties 
which lead us to regard them as being luminescent “ by 
heat.” It is from such bodies that radiation of high 
efficiency is to be looked for. We have in magnesium 
oxide a member of this particular class, and when it is 
heated in the process of formation if gives us a light 


a 


the efficiency of which is unapproached by that of other 


artificial illuminants. 

The problem is easily stated. (1) We need a body 

which is rendered vividly luminescent by heat. The 
metallic oxides would seem to offer us many such. (2) 
The material is to be brought to the temperature at 
which its luminescence is most marked. Does it not 
seem probable that the best method, as in the case of 
carbon, will not be that of direct combustion, but of 
heating through the agency of the electric current ? (3) 
The material must be restored from time to time. 
Whether rejuvenation is to be secured through elec- 
trical, chemical, actinic or mechanical means remains 
to be determined. 
- Luminescence “by heat” offers, however, only a 
partial solution of the problem of the highest efficiency. 
However great the efficiency of the luminescent itself, 
it isaccompanied by incandescence of the ordinary kind. 
The ultimate solution is to be sought for along other 
lines. Incandescence is too expensive a means of ex- 
citing luminescence. There are many other ways in 
which it may be generated ; friction, chemical action, 
the impact of light waves, electrical excitation, certain 
vital processes, are known to result in the production 
of light. The physics of these phenomena is, for the 
most part, undeveloped. I know of but two attempts 
to determine the efficiency of this “ light without heat,” 
as it has sometimes been called. The intensity is, as a 
rule, very small, and the -heat has doubtless been re- 
garded as quite below the range of even our most sen- 
sitive apparatus. One of these two cases is of especial 
interest to the electrician. It-is that of the spark dis- 
charge in vacuo. Prof. 8. P. Langley and Mr. F. W. 
Very, in a recent remarkable paper, entitled, ‘The 
Cheapest Form of Light,” speak of the heat generated 
in the Geissler tube as so minute as to seem to defy 
direct investigation. It has, however, been successfully 
measured by Dr. Staub, of the University of Zurich, by 
means of one of the most delicate instruments for the 
measurement of heat—the Bunsen ice calorimeter.* 

In Staubb’s experiments the vacuum tube was smoked 
with lampblack and inserted in the ice calorimeter. 
The ice melted in a given time afforded a measure of 
the total heat generated by the electric discharge 
through the tube. A repetition of the determination 
with the unsmoked tube, under which conditions the 


*G. Staub: Inaugural Dissertation, Zurich, 1890 (See the 
Beiblaetter zw den Annalen der Physik, 14, page 538.) 


light-giving rays could escape, gave the energy of the 
non-luminous radiation. The efficiency was found to 
be 3:268 per cent. The extremely small candle-power 
of light derived from the electric discharge in vacuo, 
may seem to preclude all questions of its utilisation in 
practical illumination. The result is one, however, 
which should not be lost sight of. It suggests a field of 
investigation which may prove unexpectedly fruitful. 

The Geissler tube effect was not the source to which 
Langley and Very applied the term “the cheapest form 
of light.” The subject of their research was the light ofa 
Cuban firefly. Their work cannot fail to excite the highest 
admiration of everyone who is able to appreciate the 
difficulties of such an investigation. The exploration of 
the heat spectrum of so insignificant {a source of light — 
is a task which very few physicists would, I think, have 
considered practicable, but it has been carried through 
by these investigators with complete success. i 

When we study the curve of distribution of energy 
in the spectrum of the fire-fly thus obtained, and com- 
pare it with the corresponding curves for gas light, the 
arc light and sun light, we find the expression, ‘the 
cheapest form of light,” which is applied to the light 
of the fire-fly by Langley and Very, to be fully justified. 
AJl the energy of its spectrum is massed within the 
narrow limits of the visible spectrum, and what is 
more, by far the greatest part of it. is in the form of 
rays which are especially important for the purposes of 
radiation, the particular rays which give us yellow and 
green light. The non-luminous radiation which ac- 
companies the light of the fire-fly seems to be so insig- 
nificant that it was with difficulty that it could be 
estimated, even with the almost inconceivably delicate ~ 
apparatus used by Langley and Very. They give the 
efficiency as about 400 times as great as that of a gas 
flame. It cannot fall appreciably below 100 per cent. 

I have endeavoured to show that the efficiency of 
our present methods is too low to meet the demands 
of the future for economical illumination, and that 
whether we ever succeed in approaching the perfect 
economy of nature’s light-making processes, as exem- 
plified in the fire-fly, or not, there are many sources of 
light which promise high efficiency. 


THE ELECTRIC LIGHT AND THE PARIS 
MUNICIPAL COUNCIL. 


[FROM A CORRESPONDENT. | 


IN the session of November 24th, to which we referred 
in our last number, a discussion took place concerning 
the fire which recently took place at the Grand Cafe. 
It was inquired whether the Popp Company was, or was 
not responsible, and whether it had, in opposition to 
the regulations, established electric centres in the sunk 
storey of the Grand Café? 

The general secretary of the Prefecture of Police 
replied, that according to the inquiries made and the 
declarations ,received from the proprietors and the 
manager of the Grand Café, that the Popp Company 
had installed in an underground hall of the Grand Cafe, 
near the gas meter, three. batteries of accumulators 
destined to light up the Grand Café, and partly also to 
supply a certain number of customers of the Popp Com- 
pany. The proprietor of the Grand Café had given a 
written authorisation to the Popp Company to establish 
a small electric station in their sunk storey, in return 
for a reduction in the charge for lighting up the esta- 
blishment; it is alleged that this station supplied 
about 1,400 lamps outside the café. A continuous 
current Gramme machine, of 350 volts, sent the 
current to charge the accumulators. The attention of 
the council was called to this figure of 350 volts, as of 
great importance. The engineer of the Popp Company 
and the manager of the café have declared that safety 
wires existed in the cables of distribution. As 
regards the supply cables, the declarations are contra- 
dictory. The manager of the café asserts that it is 
at least the twentieth time that fire occasioned by elec- 
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tricity has broken out in the café. Two conclusions 
may be drawn : at present, in most cases, the accidents 
are produced by the melting of the gutta-percha and 
‘the ignition of the wire. A similar accident took place 
‘two days later in the Rue de Montmartre and in the 
place de la Madeleine, the same company having the 
concession. However, such accidents occur with all 
the companies. The section of the safety wires 
is not made proportional to the tensions which 
it supports and the currents by which it is traversed. 
It does not fulfil its function. As soon as the current 
increases in intensity the wire becomes heated, the 
gutta-percha melts, the wire burns, and a fire breaks 
out. 

The secretary also mentioned as a cause of danger, 
that small installations in the interior of one and the 
same property are exempt from the formality of giving 
notice if the E.M.F. of the generator does not exceed 
60 volts for alternating currents, and 500 volts for con- 
‘tinuous currents. Such installations like that at the 
Grand Café can lawfully work in secret. If the com- 
pany burns down the establishment, no one is autho- 
rised to interfere. A modification of the law was 
therefore urgently demanded, and the universal intro- 
duction of safety wires was insisted on. 

Another complaint was brought forward on behalf of 
inhabitants of the Rue Montmartre, who are annoyed 
by the smoke from an electric station fixed in a neigh- 
bouring brewery. Shopkeepers complain that the 
“ blacks ” issuing from the enormous chimney damaged 
their goods. The remedies suggested are the prohibi- 
tion of coal in boiler furnaces, and the use of coke or of 
smoke-consuming arrangements. 

Many difficulties, however, were pointed out; coke 
is expensive, and at the electric stations coal of low 
quality is used from motives of economy. Smoke con- 
sumers are not perfectly satisfactory. 

The secretary of the Prefecture of Police reminded 
the council that the visible smoke is not the entire 
question, as there are injurious gases, such as sulphurous 
acid, given off in quantity which cannot be got rid of 
by ‘smoke consumption” or by the use of coke. 

It appears that the electric stations within the city 
are more especially accused of producing smoke. It 
was at last resolved, on the motion of M. F. Duval, that 
there should be distributed to the members of the 
council, copies of the agreements made with the elec- 
tric companies and of the agreement giving the Popp 
Company the right to establish underground channels 
in Paris.—L’ Electricien. 


SOME FACTS CONCERNING GUTTA-PERCHA. 


(Continued from page 673.) 


The study of the gutta-percha trees, from a botanical 
point of view, the investigation of the conditions sur- 
rounding them from a scientific as well as commercial 
standpoint, may, M. Sérullas says, be divided into two 
periods. The first embraces private exploration con- 
ducted by such well-known names as Lobb, Oxley, 
Maingay, Teysmann, Binnendijk, Beccari, Van Leer, 
and Motley. The second, which may be considered to 
date from 1881, comprises investigations carried out by 
various Governments in the interests, primarily, of 
submarine telegraphy. These include researches 
effected by Seligman-Lui, on behalf of the French 
Government, in 1881 ; Wray, for the English Govern- 
ment, in 1883; Burck, for the Dutch Government, in 
1883 ; and Sérullas, for the French Government, from 
1884 to 1889. 

During this period Morellet, a Frenchman, spent a 
considerable time in Malaysia studying the subject, but 
on a personal and commercial account ; and in 1885-— 
1886 Father Scortichini investigated the various species 
found in the Malay Peninsula. The notes attached to 
his herbarium, now at Calcutta, were intended to have 


been incorporated with a history of the flora of the 
English Straits Settlements. 

Commencing with the earlier history of the gutta- 
percha industry, that is to say, the first period above 
referred to, there appears to have been a considerable 
trade previous to 1842 in the hands of Chinese mer- 
chants at Singapore ; and although in that year Mont- 
gomerie made the existence of the gum known to the 
civilised world, and specimens were brought to Europe 
in 1843 by Joré de Almeida, yet it was not until 1847 
that Thomas Lobb discovered the tree itself, the 
Isonandra, in the interior of the island of Singapore. 
Ten years after this, the species was considered to have 
become utterly extirpated in that island, but M. 
Sérullas discovered a few specimens still surviving in 
the year 1887. . 

Between 1847 and 1857, Montgomerie made known 
that the isonandra gutta was to be found plentifully 
distributed throughout the fo: ~ts of Sarawak (Borneo), 
and in the jungle of the Malay Peninsula. He stated 
that there existed in Malaysia three kinds of gutta, 
apparently similar as to the tree, but very different in 
the qualities of the gums, which were distinguished by 
the natives under the names of gwirek, taban, and 
pertcha. 

Oxley went further; he allotted to Borneo alone, 
‘seven species of gutta-percha trees. The three best 
supplied gulta-taban, and the best of three was recog- 
nised by the yellow colour of the wood. 

Confusion now commenced in nomenclature. The 
native terms were recklessly employed, with the result 
that the same gum came to European markets under ~ 
various designations, while absolutely different perchas 
were labelled with the same name. 

To make confusion worse confounded, explorers in 
search of the Zsonandra in Malaysian forests, returned 
with specimens to which purely local names had been 
given by the natives, the same plant bearing a different 
title according to the dialect of the locality ; and this is 
not all ; it is a fact that during 30 years, these explorers 
brought back with them not one single specimen of any 
value. Leaves were indiscriminately collected without 
regard to the age of the tree, and seldom accompanied 
by samples of gum obtained at the same time as the 
leaf. 

Later on, as the forests became denuded of the better 
varieties, the natives made use of species such as 
payena, bassia, sideroxylon, chrysophyllum, and 
mimusops. Used at first secretly for adulteration, 
these varieties of gum were shortly openly employed 
in mixtures, to which, again, native names have been 
given, regardless as to their just application. For 
instance, the Malaysian name of the payena Leerii is 
gueutta sewndek ; but the guttas-seundek, as known to 
commerce, are nothing but complex mixtures. 

As the above-mentioned varieties became scarce, the 
natives entered upon the collection of varieties such as 
the soughi-soughi of Singalang, in Sumatra (the bassia- 
pallida of Burck) ; the gowrhou of Selangore, in the 
Peninsula, and in Borneo (the bassia motleyana, of 
Clark ; the fonow of Tringalang and Pahang, in the 
Peninsula (the ganua chrysocarpa of Pierre); the 
simpor of Larout and Perak, and the entire south of the 
Peninsula (the sidero-carpus Beccarii of Piérre, or the 
dichopsis maingay? of Clarke). 

Lastly, a fresh series of adulterations have recently 
been entered upon by the employment of the djelowtong 
(dyera luxiflora of Clarke), from Malacca ; the varingin 
bringin. or djerindjing (urostigma benjaminum, of 
Miquel), from the Malay archipelago ; and the pohon 
Saoua (mimusops Kauki), from the Celebes. 

Travellers and botanists have introduced to the 
notice of the gutta-percha industry, as possible suc- 
cessors to the isonandra, a chrysophyllum from Brazil, 
the mimusops balata from Guiana, the bassia Parkiit 
from Sénégal, and the dichopsis Krantzii from Cam- 
bodia and Cochin-China. 

The French Government, in view of the rapid dis- 
appearance of the better gums, and the almost complete 
extinction of the Jsonandra, and considering the 
critical position in which submarine telegraphy was 
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placed owing to no substitute for gutta-percha being 
known, deputed, in 1881, M. Seligman-Lui, an engineer 
‘in the telegraph service, to make a thorough and 
comprehensive examination into the actual con- 
ditions and circumstance attending the gutta-percha 
industry. 

To the general confusion in nomenclature thus estab- 
lished, M. Seligman-Lui’s report to the French Govern- 
ment, which we reviewed in our issue of April 12th, 
1884, bore ample testimony, and, curiously enough, M. 
Seligman-Lui, as we then pointed out, had himself 
fallen into several errors in the classification of various 
species, due, no doubt, to the same causes which had 
led other investigators astray. 

With the mission of M. Seligman-Lui the second 
period may be considered to have commenced. But, 
continues M. Sérullas, this expedition could not, in the 
circumstances, succeed in obtaining any definite or 
conclusive result. How, he asks, could an investiga- 
tion extending over a few weeks only decide questions 
which s0 many explorers, during more than 30 years, 
had been unable to elucidate. 

The voyage, therefore, resolved itself into a search 
conducted in the forests of Assahan, Sumatra, for some 
kind of tree which would supply a gum suitable for 
telegraphic purposes, and any subsequent expedition, 
instead of undertaking the quest of an Isonandra of a 
particular species, would merely have to apply itself to 
an examination of a given gum under a local name, and 
in a forest indicated. 

One of the principal objects of M. Seligman-Lui’s 
mission was to discover a tree giving the desired 
gum, which might be successfully cultivated in 
French territory. In the forest of Singalongan, 
on the river Ayer-Siloh, at the extreme limits 
of the Assahan district, M. Seligman-Lui noticed 
six kinds of trees called mayang, which were 
easily distinguished from one another. Among these 
one variety was found, the mayang taban derrian, 
which supplied a gum of the best quality, and which 
might, without any hesitation, be cultivated, in Cochin- 
China, Another variety, called the gutia-batou, gave a 
second-class gum, while the rest, known to the natives 
as belouk djerindjing, korsik, and kalihara, or kartas, 
produced a sap of no value. Young plants of the re- 
quired species were collected and sent to the French 
colony at Saigon ; and at Siak and Pakan Barhon plants 
of the gutta seundek, and gutta taban were obtained 
and forwarded to the same place. 

The authorities in charge of the botanical gardens 
at Saigon unfortunately lost all these plants, and the 
Government of the British Straits Settlements was ap- 
plied to for assistance in the matter. So urgent were 
the demands, that the Straits Government, convinced of 
the importance of the subject, deputed Mr. Wray to 
thoroughly investigate the gutta-percha industry in the 
State of Perak. 

Mr. Wray was especially well qualified’to undertake 
such a mission. Botanist and chemist, he spoke the 
Malay language perfectly, and in comparing the results 
of his expedition with those attending M. Seligman’s 
voyage, it is only fair to the latter to mention that in 
addition to the advantages above indicated, Mr. Wray 
possessed superior facilities in the matter of time, 
transport, and finance, as well as exercising absolute 
control and authority over the natives. 

‘Specimens of nearly every variety of gum-producing 
tree growing in Perak were collected by Mr. Wray. 
These specimens consisted of branches, flowers, fruit, 
wood, bark, and gum, and sufficient samples were 
obtained to supply the museums of Kew, Calcutta, and 
Taiping (of which Mr. Wray was director) with com- 
plete collections ; a further set of specimens was given 
to Madame Errington Delacroix, who subsequently 
presented the collection to the Paris Museum of 
Natural History. 

Although Mr. Wray’s report was published in De- 
cember, 1883, little or nothing is known of this, in 
every sense remarkable, expedition, either in France or 
Java. M-: Brau de Saint-Pol Lias is credited with the 
discovery of the gueutta taban mérah, and M. Erring- 


ton Delacroix is spoken of having brought to light the 
gueutta taban soutra. 

Yet both these trees, which supply most excellent 
gutta, were discovered by Mr. Wray ; the first men- 
tioned at Oulou Plouss, the second at Oulou Kénéring. 

Besides these two varieties, the following trees, 
whose gums are exclusively used for the purpose of 
falsification and adulteration, were found by Mr. 
Wray :— 

Gueutia Seundek (or Payena Leerii ; from Sapetang 
and the Buto River. There are two varieties in the 
province of Larout. 

Taban Pouteh; from the forest of Larout, Kouala 
Kangsan, Hipoh. Also found in Lahat, Djouang, Tapa, 
Oulou Pahang, &c. SHR ® F 

Taban Tchaier; from the falls of Larout, Perak, 
Pahang, and Patani. There are several varieties of this 


‘species. 


Simpor ; from Oulou Kénéring, Oulou Ploss, Slem, &e. 
Simpor ; another variety from the falls of Larout. 
Dyeloutong ; from Larout. 

Gourbou ; from Larout, . 

The action taken by the Government of the English 
settlements in the Straits, as a result of Mr. Wray’s ex- 
pedition, was to forbid the cutting of any gutta-percha 
trees throughout British possessions. This interdiction 
came, however, too late, as, not long after Mr. Wray’s 
mission, many of the forests explored by him had been 
entirely denuded of gutta-percha trees. 

When M. Serullas visited Malaysia he had the advan- 
tage of being accompanied on one of his trips into the 
forests by Mr. Wray, who appears to have placed his 
notes and reports at the disposal of the author of the 
present article. 

(To be continued.) 


MR. GLADSTONE AND THE TELEGRAPH 
SERVICE. 


THE Right Honourable William Ewart Gladstone has, 
during his eventful and phenomenal career, been com- 
pared favourably and unfavourably to classic mortals 
and immortals of all types and shades, from “the 
wily and familiar conjuror,” and the indefatigable 
hairsplitter of everything argumentative, tothe simple 
“Grand Old Man,” and the modern embodiment of 
much anciently held sacred by Greece and Rome, Hero 
worship, indeed, has caused him to be looked upon by 
many as the Alpha and Omega of nineteenth century 
progress, and no praise has been deemed too extrava- 
gant wherewith to belaud the vigorous and hearty 
octogenarian statesman. Those who have not indulged 
in such perfervid pans, but have gone to the other 
extreme, and heaped abuse and unstinted obloquy on 
the name and fame of the “ people’s. William,” stand 
very much in the position of the negative to the 
positive current—the zinc to the copper, technically 
speaking—and the one seems to be, in a sense, indis- 
pensable to the other. 

It is not our intention to indulge in a political dis- 
quisition in these matters, but it may be interesting to 
our readers to know that in the telegraph service. 
generally, Mr. Gladstone is regarded as a sort of 
political and telegraphic Hannibal, one whose move- 
ments and speeches are regarded by telegraphic clerks 
with peculiar interest, not to say anxiety, for there never 
has been a statesman, nor indeed any public man, whose 
utterances have been so assiduously snapped up by 
journalists, and incontinently hurled, through the me- 
dium of the telegraph service and the press, at the heads 
and hearts of an always inquisitive reading public. 

Into the political aspect of the position of the par- 
liamentary Hannibal we need scarcely enter at great 
length. 

The mighty Carthagenian, the terror of Rome, after 
crossing the bleak and tempest-scourged Alps, and 
descending into the fertile valleys of the Po in making 
his final arrangements for the wonderful campaigns 
which enabled him to maintain himself in aggressive 
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hostility to Rome for fifteen years, destroyed the 
whole of his transport and supplies—a bold and daring 
step—but fortune favoured him, and his victorious 
troops found supplies and spoil in plenty in the camps 
of their routed adversaries. 

The modern political Hannibal, it is said, has aban- 
doned his line of communication and his allies, and 
even now looks with contempt upon those who, in the 
past, helped him to build up the fame which will make 
his name a landmark in English history. 

The allies of the modern political Hannibal, however 
well meaning his intentions may be, are not to be men- 
tioned in the same breath with those faithful warriors 
who followed the amiable and generous-hearted son of 
Hamilcar through his many vicissitudes in Italy. 
Unlike the Carthagenian’s experience, victory has not 
at the outset declared itself for the Old Parliamentary 
Hand, and there is apparently very little or no prospect 
of it in the near future for those who follow his fortunes. 

Returning now to the telegraphic Hannibal, it may 
be said that were the extra labour and skill called into 
play in the telegraph service on the occasion of a 
Gladstone “night” unrewarded, in a pecuniary sense, 
the alarm and consternation with which the news of 
the advent of Hannibal into Italy was received in Rome 
would find a strong professional chord in the heart of 
the apprehensive telegraph clerk. The first and 
greatest Midlothian campaign—that of 1880—pro- 
duced great receptions, great orations, and great 
political results. An army, 80 to speak, of reporters 
plunged into the sea of words, sentences and periods 
were seized as they flowed in exuberant profusion from 
the unwearying lips of the great and popular favourite 
of the million. From the journalist to the telegraph 
clerk is but a family transfer. In Edinboro’, a small 
army of telegraph clerks, or, as they are now termed, 
telegraphists, was engaged unremittingly in preparing 
and sweeping over the wires, north, south, east, and 
west, the sympathetic sentences of the Old Man mili- 
tant. Thousands upon thousands of words were dealt 
with expeditiously and methodically each evening, pro- 
viding close and monotonous work for hundreds upon 
hundreds of men throughout the whole English tele- 
graph system. Abundant in rhetorical resource, as the 
Hannibal of old was inexhaustible in military iutui- 
tiveness, Mr. Gladstone is equally at home on the divine 
blessings of peace, the glories of national freedom, 
Home Rule, Crown Derby, Homer, large potatoes, the 
use of jam, or the study of Moses, it follows that the 
telegraph clerk plays no mean part in the presentation 
of his utterances to the public. After the Midlothian 
campaign came the introduction of the Home Rule 
Bill by Mr. Gladstone in 1886. The scene in the 
Central Telegraph Department was one never to be 
forgotten. The day was dull and dark, auguring no 
good for the gigantic task which the veteran Prime 
Minister had undertaken in the House of Commons. 
He began at about half-past four o’clock, and spoke for 
nearly three hours. 

From 4 o’clock in the afternoon until 3 the next 
morning, upwards of 400 men were engaged in dealing 
with the transmission of press work incidental to the 
propounding of this short-lived scheme alone. Extra- 
ordinary preparations of circuits, extension and making 
up of wires, insertions of relays, repeaters, testing of 
batteries, &c., had been engaging the attention of the 
officials for some days previously. The heads of de- 
partments honoured the scene with a visit, and they 
must have been surprised to find that the noise alone 
made the work seem like that of a factory. The 
number of words telegraphed aggregated fully one and 
a-half millions. The spirit of the moment was fully 
entered into by the staff, and the scene was animated 
beyond all description. Men were seen hurrying here 
and there with work for the hundreds of operators to 
whom the task of preparing slips for the Wheatstone 
automatic had been allotted. Others were to be seen 
deciphering the wretched “copy,” which is generally 
the source of numerous errors, and also of loss of time. 
Everything is done on these occasions of extraordinary 
pressure in a methodical and systematic manner, every 


man falls into his place, and knows what is required of 
him to help the general exodus of business. 
Through all these times of important pressure, the 


_ Sheet anchor of the service, and the only one by which 


monster speeches can be satisfactorily dealt with, is Sir 
Charles Wheatstone’s automatic system of telegraphy, 
improved very much certainly since its introduction by 
the inventor upwards of 20 years ago, but still in prin- 
ciple very much the same beautiful, reliable, and per- 
fect medium of communication. 

It is a common practice in the General Post Office for 
the Postmaster-General to express his thanks to the 
staff for their extremely hard and trying labours at 
Christmastide, Eastertide, and on occasions of great 
strain on the service. There are, unfortunately, very 
few instances where similar compliments have been 
vouchsafed to those performing such trying and harras- 
sing work as telegrapy in times of strain and pressure, 
and such instances not infrequently occur. Every gale 
or disturbance of the elements leaves its mark on the 
material of the service, and the hackneyed remark is 
often passed round that, notwithstanding the general 
improvements effected in the maintenance of wires, 
batteries and circuits, Nature now and again reminds 
us that telegraphy, like some of the other sciences, in 
a measure is still “at the mercy of the elements.” 
Many a disappointment is experienced by the tele- 
graph clerk when these great speeches or great demon- 
strations occur; he has on such occasions to give up 
his science class, his art class, his music, his literature, 
his friends, and the pursuit of pleasure, and it may be 
of knowledge also. ‘“ Duty” is as serious a matter to 
him as it is to the sentry on his lonely guard. How- 
ever, he bears it cheerfully and steadfastly, feeling a 
genuine interest in his duties, and expecting no higher 
reward than to hear that all went well on the occasion 
of the great speech, banquet, or demonstration. 

Mr. Gladstone has had greater attention paid to him 
in the matter of his speeches than any other public 
man during the past 25 years, but this does not mean 
that other statesmen and men of fame and position at 
home and abroad are by any means neglected. It 
simply shows that Mr. Gladstone in office or out of it, 
popular or unpopular, is read, and we may add criticised, 
by the masses of his fellow countrymen to a greater 
extent than is the case with his colleagues past or pre- 
sent—Liberal or Conservative. The recent Midlothian 
speeches also entailed much expensive labour to the 
telegraph service, for it is notorious that press work, 
owing to the absurdly low rate at which it is charged, 
is a source of great loss to the Department, and on 
this point we may have something to say hereafter. 


INDUCTION AND INDUCTION COILS. 


By W. MOON. 


yt 


THE phenomena exhibited by the variation of the 
number of lines of induction through the core of an 
ordinary induction coil may be divided into two parts. 
Firstly, when the discharge is non-oscillatory, and, 
secondly, when it is oscillatory. It is with the former 
of these divisions only that I deal with in this paper. 

If 7, lines of induction, are threaded through the core 
of a coil of 7 turns, joined up to a circuit of resistance 
R, then the quantity g of electricity produced in the 
circuit will be 

nl 

Also, if an E.M.F., capable of producing a steady 
current ©, is put in a circuit, then each time the current 
is started a quantity of electricity 


gas (2) 


will be kept back that would have been generated but 
for the existence of the coefficient L. ! 
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Owing to this factor L impeding the starting of the 
current in the circuit in a similar manner to that in 
which the inertia of a body opposes the force setting it 
in motion, it has been aptly called the electro-magnetic 
inertia of the circuit. 
sive term of inductance is now more generally used. 

The quantity qg in (1) is quite unaffected by the 
presence of any other circuits upon the same electro- 
magnet. For if J, of the same lines of induction are 
threaded through another coil of m, turns, then the 
quantity 

Ly 


Gira Ric (3) 


will be induced in this second circuit while 9 remains 
unaltered. 

Also when the current, ¢, is started in the primary 
circuit the quantity 


q =m = (4) 


will be induced in the secondary circuit, while the 
value g in (2) will also remain unaltered. 
From (1) and (2) we get 
i, j 
PissiG ra (5) 
And, thus, the number of lines of induction threaded 
through a coil can be determined when the inductance 
and number of turns upon the coil are known. 
Also from (3) and (4) 


m 
hse on (6) 
And from (5) and (6) we get 
L, mn 
Wee n,. (7) 


A formula by which can be determined the fraction 
of the whole number of lines of induction generated 
by the primary circuit that are usefully threaded 
through the secondary circuit. 

If 7 equidistant lines of induction cross an area 
a then the tension along those lines of induction, 
that is, the pull across the area a 


i? ele 
~Sra  8xra n (8) 
The energy absorbed from the primary circuit in 
generating the lines of magnetic induction through the 


E 
core of asimple electro-magnet = = where E is the 


H.M.F. of the battery. 
From (1) and (2) 
Hye w= 1 c (9) 


= S «see i sC !—_. 


2 2 2 


To get as great a pull with as little expenditure of 
energy as possible in creating the lines of magnetic 
induction, we must make the quotient of (8) and (9) a 
maximum 

l L 
47acn Aran? oe 

This last expression is useful in the construction of 
rapidly responding apparatus such as telegraph relays. 
But in other apparatus it is necessary to get as great a 
pull with as small a rate of expenditure of heat in the 
coils as possible ; in that case 


L2 
Sranr 
must be made a maximum, where 7 is the resistance 
of the coils of the electro-magnet. 

The energy expended by a battery of E.M.F., 8, 
during a time, ¢, sufficiently long to admit the cur- 
rent arriving at its permanent state 

= H(ct— 9) (11) 


where 4 is the quantity of electricity damped back 
by L on starting the current. 


But the shorter but less expres-- 


Filling the value of g in (2), in (11) the energy 
expended by the battery becomes 


EK? L 
a! ae 2) 
But since from (9) the part of this energy absorbed 
from the primary circuit in creating the magnetic field 
_# 4 
is poe 
It follows that the difference between the values (12) 


and (9) gives the amount expended in heat 


aE (- 3m) 


If there is no secondary circuit this heat will be ex- 
pended by the current in the primary circuit. But if 
a secondary circuit exists part of this heat will be 
expended in that circuit also. 

If the same lines of induction are discharged through 
several secondary coils then the energy embodied in the 
lines of induction will be divided between the several 
coils in proportion to the number of turns of-each, and 
inversely proportional to their resistances. Thus the 
energy expended in the coil of m, turns and resistance 
R, would be 


(13) 


wl 


E2 

R? 

Obviously it is immaterial whether the coil of n 
turns is a secondary or a primary circuit, and since 


E? L ; 
RD is the energy embodied in the lines of induction 


threaded through the two coils, the sum of these last 
two values, or 


Ny n 
wif? +R 
R? 2 nm,  N 

Bi cere 


will represent the energy absorbed from the primary cir- 


cuit on starting the current. 

Thus it will be seen that the whole energy taken 
from the primary circuit on starting the current cannot 
be twice as great as when there is no secondary circuit, 


ei. 
but approaches more closely to that value as" becomes 
1 


cai, 7 
great as compared with cae 


The time of discharge is important in induction 
phenomena, as it is by the variation of this factor that 
the laws of conservation of energy are maintained. Let 
t be a time of sufficient duration to include nearly 
the whole of the discharge. And eand e, the mean 
E.M.F. in the primary and secondary circuits during 
this time, then 


ea) Seeibe 
e= 7 aaa (14) 
1 ae AS (15) 


And the energy given off in the discharge of the 
secondary circuit 


2 1,2 
e210. > 
tR, 
m* c EP nm . 
fe 16 
t Ry R? ¢ R, ue 


By adding this last quantity to the energy expended 
in creating the magnetic field and to that expended in 
heat in the primary circuit, and equating the result to 
the energy expended by the battery, the value of ¢ can 
be determined. 
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For purposes of illustration, the use of differentials 
may be avoided by taking proportionality only. Thus: 


E (E — @) (E — e)? EK? ™m? E? L 
awh ad aoa bie a ee a Tiyees 
R ce h? CR, TRB 
Filling in the value of e = us = . 7 we get 
2 
(‘ : ) m? L 
"eer « get 
R t " RR a 2R 


It can be shown by Helmholtz’s well-known expo- 
nential equation that this value of ¢ is equal tothe time 
occupied by ‘865, or nearly 7°jths of the discharge. So 
that we may say 

Mil 8 mi? 
t= Sale) (17) 


If there is no secondary circuit or if R, is infinite 
L 
t=2-. (18) 


Also if the discharge takes place in the secondary 
circuit when the primary circuit is broken. 


.(19) 


There is an important difference between the dis- 
charge of a condenser and that of a simple electro- 
magnet. 

The current produced by the discharge of a condenser 
for similar phases of the discharge is inversely propor- 
tional to the resistance, and the time of discharge varies 
directly as the resistance. 

But in the case of the discharge of the coil the current 
for similar phases of the discharge is independent of 
the resistance while the time of discharge varies in- 
versely as the resistance. 

So that in the former case the product of the time of 
discharge and the current, that is, the quantity ¢ is 
constant, while in the latter case, the product of the 
resistance and the time of discharge is constant, and 
the quantity of the discharge varies inversely as the 
resistance. 

Again, in the case of the condenser, the E.M.F. at 
similar phases of the discharge is constant, while in the 
case of the coil it is proportional directly to the resist- 
ance and inversely proportional to the time of discharge. 

But while the initial current and current for similar 
phases of the discharge are constant when there is but 
one circuit surrounding the same lines of induction, 
yet this is not the case when there are several such 
circuits. This evidently follows, since the quantity of 
electriciiy of the discharge from each circuit is not in- 
fluenced by the presence of other circuits, while the 
time occupied by the discharge is affected as shown in 
formulas (17), (18), (19). 

Thus, the initial current and current for similar 
phases produced in the secondary circuit on closing 
the primary would be but 


m2 
t= 2 eR 


of that produced in the secondary when the primary 
circuit was broken. 

In the same manner, the initial value of the imagi- 
nary inverse current, or to speak more correctly, that of 
the opposing E,M.F. in the primary circuit, would be 

L? 
R 
Lm? 
R° RI 
of what it would be if no secondary circuit existed, 


Hence the presence of a secondary circuit has the 
effect of making the opposing E.M.F. in the primary 
circuit smaller in amount for similar phases of the dis- 
charge. But the discharge occupies a proportionately 
longer time so as to maintain the quantity y of the 
discharge constant. 

Since the value of the current in the primary circuit, 
where no secondary circuit exists, starts at 0, and rises 
toc. Therefore the imaginary inverse current must 
start at c and fall to O. 

Similarly if the discharge takes place through the 
secondary circuit when the primary circuit is broken, 
the values of the initial current will bs 


n, 1, m 
‘2s fmm fF ene 
nil L 


Hence the initial value of the secondary current on 
closing the primary circuit will be 


m? 
ore ws i The 
L m? L? 

+ 


Rie 


And the initial value of the opposing E.M.F. in the 
primary circuit on starting the current will be 


L2 
R 
b L? m? 
Pan oy 


This phenomena presented by the ordinary spark 
coil depends upon this law of the time of charge and 
discharge of the coil being proportional to the conduc- 
tivity of the circuit surrounding it. 

For when the primary circuit of the coil is closed, 
owing to the primary resistance being very small, the 
time of charging the coil is great, and the E.M.F. in- 
duced in the secondary coil not sufficiently great to 
produce a spark. But when the primary circuit is 
broken there exists an electro-magnet surrounded by a 
secondary coil of many turns, but of very great resist- 
ance owing to the air space between the discharging 
points ; therefore, the lines of induction collapse very 
rapidly and charge the poles of the secondary coil toa 
very high potential. And when the static charge upon 
the poles of the secondary coil reaches a sufficiently 
high potential, a discharge takes place and the energy 
embodied in the lines of induction through the core 
disappears in the spark so produced. 

At any instant of time the ratio of the E.M.F. in- 
duced in the secondary to that induced in the primary 
coil will be 


The length of spark produced in the secondary cir- 
cuit will, however, not depend directly upon the E.M.F. 
induced in the secondary coil, but upon the static 
potential at the discharge points, which will be some- 
what less than the induced E.M.F. owing to the static 
capacity of the ends of the coil and the discharge points. 

It is a familiar induction coil experiment to join a 
condenser to the two poles of the secondary coil, and 
thus, by reducing the static potential of the discharge 
points to obtain shorter sparks, but of greater volume, 
in proportion to the capacity of the added condenser. 

The function of the condenser attached to the primary 
coil of all induction coils, is also, of course, to reduce 
the static potential at the contact points, and thus pre- 
vent sparking. 

In some shocking coils, the severity of the shock is 
regulated by thrusting a copper or brass tube over the 
iron core. The function of this tube is twofold, as 
besides absorbing a portion of the energy given off by 
the primary circuit, it also reduces the rate at which 
the lines of induction through the core collapse, and 
thus reduces the induced E.M.F. in the secondary 
circuit, 
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SMITHFIELD CLUB SHOW. 


AT this show, held during the current week, the lead- 
ing makers displayed some excellent specimens of steam 
engines, specially designed to combine the requisites of 
a good prime motor for electric lighting. At the stand 
of Messrs. Marshall, Sons & Co. is exhibited a 10 H.P. 
nominal compound stationary steam engine, erected 
underneath a locomotive multitubular boiler. The 
equipment includes Hartnell’s patent automatic expan- 
sion gear, automatic sight feed lubricator, and a steam 
trap for draining the cylinder jackets. The engine and 
boiler are constructed of ample strength for a working 
pressure of 140 lbs. to the square inch, and are specially 
adapted for electric lighting. They also showed two 
engines worthy of special attention, one of which is a 
new pattern (Class “ M ”) independent vertical engine, 
cylinder 6} inches by 10 inches, fitted with Moore's 
patent crankshaft governor, and automatic cut-off 
balanced slide valve, and a patent automatic sight feed 
lubricator, &c. The engine is specially adapted for 
electric lighting, there being ample provision for lubri- 

‘ cation, and the governor controlling the engine to such 
a nicety, that there is practically no variation in the 
speed, however much the load may change. The other 
is a self-contained engine of the horizontal type (Class 
“M”), with cylinder 10 inches by 14 inches. The 
equipment of this engine is exactly similar to the ver- 
tical named above, with the addition of forcepump. 
This is also specially adapted for electric lighting or 
other machinery requiring steady running. 

. Messrs. Robey & Co. exhibited a compound “ Robey ” 
engine and locomotive boiler combined, of the type so 
largely used for electric light installations, and for 
driving other machinery where perfectly steady running 
is required. Itis very powerful for the space occupied, 
works with perfect regularity with very varying loads, 
and is extremely economical in fuel, consuming under 
2 lbs. of best Welsh coal per indicated horse power per 
hour. The working parts are perfectly balanced, so as 
to run safely at high speed, and as they have large wear- 
ing surfaces of ample size they run cool under heavy 
loads. It is well lubricated for long runs. At this 
stand is also shown a high speed vertical engine, 
specially designed for working electric light machines 
on board ship, and in flour mills, but it is equally suit- 
able for any other purpose where great power is re- 
quired in small space. It is designed to work with a 
high steam pressure, and may be arranged to run at 
various speeds as may be most suitable for the work 
it hasto do. AJ] the wearing parts have very large sur- 
faces, and it is fitted up with means for self-lubrication, 
so that it may run continuously, without any risk of 
heated bearings. While every part of it is thoroughly 
well lubricated, it is so arranged that no oil is wasted. 
When used for electric lighting it is mounted on a cast 
iron bed plate, the other end of which carries the 
dynamo. The baseplate is provided with lugs and ad- 
justing screws, so that the driving bolt can be tightened 
without stopping the machinery. The engine is per- 
fectly balanced, so as to run at a high speed, without 
excessive wear, and the whole forms a strong, durable, 
and compact motor, which can be thoroughly relied 
upon to work economically and safely during long 
runs, without giving trouble. Another class of engine 
represented is the “long stroke horizontal fixed 
engine,” fitted with patent automatic expansion gear. 
This engine is designed for high pressure of 80 lbs. to 
100 lbs., and is provided with steam-jacketed cylinder, 
with liner made of specially hard close-grained metal, 
extra long crank-shaft, with long bearings, solid end 
connecting rod, and all working parts of ample size and 
strength to work continuously with pressure of from 80 
to 100 lbs. steam. It is fitted with Richardson’s patent 
automatic gear and governor, which gives a range of 
admission from zero to three-quarters of the stroke, and 
a very perfect distribution of steam. A “horizontal 
fixed engine” was also shown, fitted with patent trip 
expansion gear (Class “E”). When steam engines are of 
large size, and work with steam of high pressure, the 


working of the slide valves becomes an appreciable part 
of the load upon the engine, and to obviate this various 
kinds of equilibrium valve gear have been introduced, 
the best known among them being the Corliss, with 
rotating valves, and the Sulzer, with Cornish double 
beat valves, a variety of which is known as the Proell 
gear. All these gears are manufactured by Robey and 
Company, and can be fitted to their engines when re- 
quired ; but their large experience with the different 
varieties has enabled them to discern the weak points 
in each ‘kind, and as a result they have produced a 
patent trip expansion gear, which is the simplest, most 
effective, and most easily worked, and gives the most 
satisfactory results of any hitherto made. 

Messrs. Hornsby and Sons showed one of their under 
type stationary compound engines of 10 H.P., fitted 
with loco. type boiler, which are in use largely 
both at home and abroad for electric lighting owing to 
their economy in consumption of fuel, steadiness of 
running, and the small amount of space occupied. This 
engine is fitted with Hornsby’s patent automatic ex- 
pansion gear, and also feed-water heater. A- vertical 
engine for high speed is also worthy of notice. This 
is of 4 nominal H.P., and is specially designed for 
electric lighting purposes on board ship and other 
places. This engine, when driving a suitable dynamo, 
is capable of running 80 to 100 16-C.P. incandescent 
lamps, and is of course also suitable for any purpose 
where a high speed and great power in small space are 
required. i 

Amongst the engines shown by Messrs. Ransomes, 
Sims and Jefferies, and by Messrs. Ruston, Proctor 
and Co., there were also several particularly adapted 
for driving electrical machinery, of some of which we 
have published full particulars on other occasions. 

' Messrs. Wilcox & Co. made a good display, as usual, 
of machine belting, lubricators, oils, and the large 
variety of engine-room requisites supplied by the firm. 


NOTES ON ECONOMY IN CONDUCTORS IN 
SYSTEMS OF DISTRIBUTION OF ELECTRI- 
CAL ENERGY.* 


In considering what economies it is possible to introduce into a 
system of conductors laid down for the distribution of electrical 
energy, one has at the outset to consider the relative merits of the 
different systems which have been proposed before investigating 
the best proportions to be given to different parts of the system 
fixed upon, and the proper current densities to be employed in 
them. 

With regard to this first question, I do not propose to say more 

than a very few words, or to deal with it in any but the most 
general way. 
- It is important to observe, in the first place, that the pressure to 
be used in houses for lighting by incandescence lamps has been 
practically limited to a maximum of 100 to 120 volts by the makers 
of the lamps, and that the pressure in buildings may not in any 
case exceed the 300 volts fixed by the Board of Trade. - This con- 
sideration, while greatly hampering the system of simple parallel 
distribution, does not affect to any great extent the rival systems 
employing accumulators or secondary generators. . 

In his Cantor lectures before the Society of Arts in 1885, Prof. 
George Forbes gave a very interesting account of various systems 
and their sub-divisions; and he showed that, except for a very 
limited area of compact form requiring a large amount of light 
per unit of area, this system of simple parallel distribution is im- 
practicable on account of the enormous expense of mains to carry 
the large currents necessitated by the use of so low a voltage. 
For a very small and compact area such as a block of buildings, it 
may be worth while to consider the applicability of this system, 
however, on account of its simplicity and the cheapness of the 
class of cable that may be employed. 

No practical use of the series system for general station work 
has been made that Iam aware of, though, of course, it is largely 
in use for outdoor lighting and transmission of power. It has the 
obvious advantage of requiring comparatively small conductors, 
but against that must be put the expenditure necessary for pro- 
viding a complete system of automatic cut-outs for every lamp, 
motor, or other apparatus employed, and the difficulty of regu- 
lating with any reasonable degree of economy for the varying 
numbers of lamps alight on different circuits. ‘The comparatively 


* Paper read before the Old Students’ Association, December 
4th, by Hamilton Kilgour, member, 


THE TELEGRAPHIC JOURNAL AND 


DECEMBER 12, 1890.] 


ELECTRICAL REVIEW. 718 


low efficiency of glow lamps for series lighting is also an important 

reason against the adoption of such a system. 

_ The next system to which attention may be drawn is the 
series-parallel system, of which the modifications known as the 

three-wire, four-wire, and similar systems are the most important. 

These are in general use both in England and abroad, and give 

for certain distributions of lamps a very good result indeed. 

The degree of economy to be obtained with a three, four, or n 
wire system over the simple parallel system depends on the cer- 
tainty or otherwise with which you can rely on a continued balance 
of load between the different sections. This you would secure as 
far as possible by putting as many of each class of consumers 
in each section, and also, if practicable, by insisting upon 
the wiring of all buildings supplied being upon the same system 
as that of the mains, and the total load in every case distributed 
between the sections. 

If you are sure that the loadin any one section will never 
exceed that of any of the others by more than m per cent. of the 
full load of a section, and the system is one of n wires; then if £ 
stands for the percentage reduction in amount of copper used from 
that necessary in an equivalent simple parallel system, 


7a _ 200 + m (n — aN 
# = 100 {1 200 (n — 1 
For example, let m = 25 andn = 3 
then B= 43°8. 


If, as in a case in which all the wiring is done upon the same 
system as that of the mains, we may take m = 10; and supposing 
n = 4, then 


E = 63:3. 
If in the same case we take n = 5, 
Jy (dF 


In considering these systems it is necessary, in any practical 
case, to take into account the increased cost of labour in putting 
them down, and of the conduits or pipes in which they are enclosed. 
In connection with this, it is worthy of remark that with under- 


ground systems of mains—such as are likely to be in vogue in_ 
future—the cost of the actual cables may amount to less than 50 


per cent. of the total cost of the cables laid. 

With regard to systems employing accumulators or secondary 
generators, there is at once a great gain in the allowance of very 
much high pressures in the mains. The cable is, however, very 
much more expensive, and the cost of the accumulators and their 
constant inefficiency must be taken into account in the one case, 
and in the other the cost of the converters and their inefficiency 
on light loads. In the case of accumulators it is necessary to dis- 
tribute the energy from sub-stations upon some one of the low 
tension systems, so that there is only a partial gain in respect to 
copper; and with converters, and especially those for alternating 
currents, it is well known that their cost per kilowatt output 
diminishes to a considerable extent as their size increases, so that 
with these also it may be and is advisable sometimes to employ 
sub-stations, so that the same remark will apply here. 

I have now very briefly alluded to some of the conditions 
affecting the relative economies of the chief systems of distribution 
of electrical energy ; and I have purposely refrained from examina- 
tion of them in detail for the reason that every particular case 
will differ to some extent from any other, and in making a choice 
of the system to be employed to best meet its requirements, a 
special investigation should be made having regard to all the con- 
ditions involved. 

Before taking up any problems, such as those referred to in the 
abstract sent out to members, a word must be said as to the re- 
lation of price to size of cable. Bare wires, as you all know, are 
sold at so much a pound in general ; stranded cables being a little 
more expensive than single wires, and wires smaller than No. 20 or 
22 a little dearer than those above this size. Speaking generally, 
however, cables of bare wire of approximately the same cross- 
sectional area are sold at the same price per pound. Small insu- 
lated wires of a definite thickness of insulation, such as one of two 
layers of cotton or silk, are also often sold at so much a pound, but 
with these we have nothing at present to do, unless it be to re- 
mark that with such wires the insulation resistance necessarily 
decreases as the wire increases in size. 

_ Insulated cables for use in any of the cases we have to consider 
are, I believe, invariably sold by length. 

. For a given class of insulation, and a given insulation resistance 
per mile, you would expect—seeing that for a given insulation the 
mass of the insulator is directly proportional to the mass of the 
copper insulated—that the prices should be very nearly propor- 
tional to the cross-sectional areas of the copper conductors. In 
practice this is very nearly so, for the price of a cable may be 
expressed by the equation 

P=at+t ba, 


where P = cost per mile in pounds 
» A = area of conductor in ,,45ths of one square inch and where 
a and b are constants depending upon the class of insulation and 
the number of strands in the cable, with considerable accuracy 
with the cables of some of the best known makers. 
Taking Silvertown cables for example : 


Class L. 
7 strands Pp = 10°3 + 3:58 a within 2°6 per cent. 
19 ” P= 157 + 3:39 4 A) 3°5 Si 
37 e399 P= 22°5 + 3°32 A ” 07 » 


Class D. 
7 strands Pp = 4°72 + 1:32 4 3s 29 3 
1D. oy i Se7-DBst 1-27'a oy 08 46° > ,; 
37 >» 2B = 12°2 + 1254 srk. 0:4 b 


The percentage errors given above are the maxima, and the 
average are from 3 to 4 these. 

In a similar way the values of the constants for the other classes 
manufactured by the Silvertown Company may be tabulated, but 
I have not thought it necessary to do so here, more especially as 
I have not their most recent price sheet by me. 

With Fowler- Waring cables (lead covered) you would not expect 
this law to hold with the same degree of accuracy, as the thick- 
ness of lead is not proportional to the diameter of the cable. We 
have, however, for seven-stranded cables ep = 25°9 + 2°49 a, with 
a maximum error of 124 per cent. and an average error of 4:8 per 
cent. 

The cables of Messrs. Siemens are not manufactured upon the 
plan of having a given insulation resistance per mile for a given 
class of cable; the insulation resistance of their cables of a given 
class diminishes as the size of the cable increases. For example, 
for their classes L, m, and n, the insulation resistance per mile varies 
from 2,500 megohms for the smallest sizes to 300 megohms for the 
largest. You would not, then, expect to find the price of a cable 
proportional to its size, nor, in fact, is it actually nearly so. 

With all cables, however, which are very nearly of the same 
size the price is, of course, very nearly proportional to the cross- 
sectional area of the copper, and over a narrow range the rule 
p =a + ba still holds, the constants in any case being very 
easily determined by plotting a few points in the neighbourhood 
of the size you want, and drawing the tangent to the curve (or the 
chord through points on either side of the size you estimate is 
about what you require), when the ordinate of the point of inter- 
section of this tangent or chord with the axis of y gives a, and b is 
the trigonometrical tangent of the angle made by the line as 
drawn with the axis of x, it being supposed that prices are plotted 
as ordinates. 

Now, in any case of central station work you can estimate from 
experience what is approximately the cross-sectional area of copper 
you want, so that we may take it that, for our purposes, the 
rule Pp = a + 6a holds universally. This may be regarded in the 
light that you pay asum a for the privilege of being allowed to 
buy the cable you require from the makers you are dealing with, 
and for the rest the price of this cable is directly proportional to 
its size. 


The most economical current density to employ for a constant and 
uniform current circewit working for a given number of howrs per 
annum. 


Let a = current in amperes ; 

nm = number of hours of working per annum ; 

p = resistance of conductor of one square inch sectional 
area in ohms per mile ; 

e¢ = value of the Board of Trade unit in pence ; 

d = sum of the rates of interest, depreciation, and repairs 
on capital laid out in cable ; 

« = sectional area of conductor required in 5,55ths of one 
square inch ; 

D = most economical current density to employ in ampéres 
per square inch ; 

P = a + bwas before; 


then : nC oO 
aa eae 


and 2:4bd 
=: 1,000 
i / vc p 


1 


For copper conductors p = 0°0425, hence 


and bd 
= 13 —— 
| 2.450 a/ ar 
For example, if we take Silvertown class L cable, and 
6 =" 
d= 13 


we shall have the most economical current densities for different 
numbers of hours per annum given by the following table: 


IB 
n 
7 strands, 19 strands. 37 strands. 

400 1,119 1,089 1,077 

600 913 889 880 

800 791 770 762 | 
1,000 708 689 681 
1,500 578 562 556 
2,000 500 487 482 
3,000 408 398 393 
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In this table p has been taken as 0:0446, which is rather higher 
than it should be. 

No account of the increased resistance of the conductor due to 
heating has been taken account of in the foregoing; but as the 
current density to employ in a given case is known approximately 
from previous experience after a little, an allowance can easily be 
made for the probable heating in the value of p you decide to use. 

(To be continued.) 


It is a very striking example of the recuperative action of a 
secondary cell that you can completely discharge it, as you think, 
and then even charge it in the wrong direction, but it will, on 
being insulated, rapidly recover an E.M.F. in the original 
direction. Indeed, we were told of a curious case some time 
back. After the removal of the laboratory employed for testing 
ammeters from one part of a well-known London factory to 
another, it was found that the E P.S. accumulators always ran 
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PROCEEDINGS OF SOCIETIES. 


The Institution of Electrical Engineers. 
(Continued from page 653.) 


As already explained, the constant discharge current of 10 
ampéres was, by the employment of some auxiliary cells, kept 
flowing through the accumulator under test even when its E.M.F. 
became very small. Towards the end of the discharge the fall of 
P.D. at the terminals of the cell under test became extremely 
rapid, so that, for example, on closing the circuit after the 
removal of the plugs at v’ (fig. 2), the P.D. fell from 1:9 to 06 
volts in 33 minutes, as seen from fig. 10. This rapid fall is 
propably due to lead peroxide being formed on the negative platés 
more rapidly than it could be removed by local action, since the 
chemical analysis showed decided evidences of lead peroxide on 
the plugs removed at p’ from the negative plates. At x’ (fig. 2) 
the E.M.F. of the accumulator under test became reversed, but 


rapidly recovered its original direction on stopping the discharge . 


current, as seen from fig. 11. 


down very rapidly whenever an attempt was made to use them, 
in spite of their having been charged in the intervals. As the 
E.M.F. was always in the right direction, it was supposed that 
the cells had become partially short-circuited in the removal, and 
it was not for some time that the true explanation of the refusal 
of the cells to do their work was discovered. The real fact was 
that, in fitting up the new laboratory, the leads from the dynamo 
to the switch had been reversed, so that the unfortunate cells 
were charged in the wrong direction every time the dynamo was 
turned on. 

The preceding incident also forcibly illustrate; the sort of 
attention that secondary cells may receive in practice, and shows 
the necessity for the P.D. and specific gravity being occasionally 
measured even in places where the study of the behaviour of cells 
is not the main business of the factory. 

One of the great defects of the earlier specimens of the E.P.S. 
cells lay in the buckling of the plates. Mr. Capito tells us that 
it was Mr. Collet who noticed that all the plates generally curved 
in one direction, and who suspected that this arose from the 
unequal chemical action on the two sides of the last positive plate 
of the cell.. Mr. Collet therefore proposed putting a negative 
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plate at each end of this cell, and this plan—which has been always 
followed since—of using one more negative than positive plate, has 
had much to do with removal of the buckling difficulty. 


Vv. 
Errect or Rest on CHARGED ACCUMULATORS. 


As the result of a number of tests described in our Edinburgh 
paper, we found that if E.P.S. accumulators be charged with 9 
ampéres and discharged with 10, a number of times without inter- 
mission, between the P.D. limits of 1°8 and 2:4 volts per cell, until 
the cells are brought to a perfectly steady “working state”’ the 
quantity efficiency is about 97 per cent., and the energy efficiency 


87; further, that if the cells be fully charged until the P.D. per . 


cell is 2°4 volts, and then be left perfectly insulated for 16 days, 
the next discharge between the fixed P.D. limits only gives out 
about 65 per cent. of the ampére-hours, and about 57 per cent. of 
the energy put in before the rest. Further, not merely is energy 
lost during the rest of an insulated accumulator, but for several 
subsequent charges and discharges between the same P.D. limits 
after the rest the storage capacity and the quantity and energy 
efficiencies are all lower than before the rest. 

For the purpose of examining into what took place in an 
accumlator, which was left charged, a small E.P.S. cell was 
charged until the P.D. was 2°4 volts, and then the positive plates 
were withdrawn and put into another vessel containing dilute acid 
of specific gravity 1:2, the negatives being left in the vessel in which 
they were charged. Both sets of plates were covered up with 
gutta-percha hoods the edges of which dipped under the liquid, 
and to the top of each hood was fitted, gas tight, a vertical 
graduated glass tube closed at the top. The hoods and the glass 
tubes were first filled with liquid, and the amount of gas that came 
off from the two sets of plates was measured from day to day by 
watching the descent of the liquid in the tubes. 

No gas was seen to come off from the positive plates, but in the 
case of the negatives gas came off very slowly at first, then more 
rapidly, and finally more slowly again. The following table gives 
a record of the amount of gas that came off from the negative 
plates, the gas, on analysis, being found to be hydrogen* :— 


Hydrogen Gas Collected from Charged Negative Plates after Removal 
of Positive Plates. 


Cubic centi- Time of 
Date. Time. metres of gas | collecting gas, 
coilected. in hours, 
: + H M. = 

November 15th ... aaa 11 45 0 | 0 
” 17th ... te 10 O 2 | 46 

fr 709 3 eee Ae 12 O 52 120 

3 21st... ne 10 O 72 142 

Ss 22nd ... ae 10 O 87 166 


If the lead of the positive plate be turned into lead sulphate by 
local action, 87 c.c. of hydrogen liberated corresponds with about 
0°81 gramme of lead turned into sulphate. It is clear, then, that 
the lead of the negative plate is steadily being turned into some 
oxide or salt, and probably the loss of energy which we observed 
in the charged cell left insulated for many days was due to this 
local action at the negative plate. And further, as this action 
takes place apparently only at the negative plate, it is clear that 
in the subsequent discharge the cell will appear to be discharged 
before the positive plate is discharged, and charged up again with- 
out reducing all the lead sulphate on the negative plate. The 
local action at the negative plate while a cell is standing charged 
has, therefore, for the first few discharges and charges after along 
rest, exactly the same effect as if a portion of the negative plate 
had been bodily removed out of the cell. Hence we see that the 
peculiarities observed by us in curves 8 to 23 in our Edinburgh 
paper may be explained by this defective behaviour of the nega- 
tive plates. 

a 


CONSTRUCIION AND Formation or E.P.S. PLatss. 


The question arises why the E.P.S. accumulators are so con- 
structed that the plugs in the positive plates contain some 48 per 
cent. more peroxide of lead than is required to be converted into 
sulphate in the normal discharge. ‘I'wo explanations suggest 
themselves. One is that, since the granules of lead peroxide 
begin, as we find, to be coated with a protecting coating of sul- 
phate early in the discharge, it is impossible, with the present 
torm of plate, for the interior of each granule of lead peroxide to 
be converted into sulphate, and, therefore, it is necessary to 
employ nearly twice as much lead peroxide as is actually needed 
for the chemical action. Another reason is the fear of the positive 
plate crumbling to pieces if it be completely formed; and this 
reason Mr. Capito, who was formerly in the employ of the Elec- 
trical Power Storage Company, thinks, on the whole, is the more 
important. 

In the construction of the original Faure accumulators, as well 
as of the early E.P.S. cells, both the positive and the negative 
plates were pasted with red lead (Pb,0,), and formed together fora 


* Since the preparation of this paper we have noticed that Dr. 
Gladstone and Mr. Hibbert, in their paper communicated this 
summer to the Physical Society, have also observed that hydrogen 
oe off from a charged negative plate of a secondary cell when 
eft idle. ; 


period of some 50 hours. Later on litharge (PbO) was used to. coat 
the negative plate, red lead being used only for the positive one, 
and the plates were formed separately, the negative being much 
more formed at the works than the positive. Some time ago I 
was informed by a very competent authority that the following is 
the modern process of forming employed by the Electrical Power 
Storage Company :— 

Positive Plates.—8%" by 7%’ by }’.. Two ampéres per plate, or 
0028 ampére per square inch, sent for 18 hours. 

Negative Plates.—9” by 93” by -3.”. One and a half to two 
ampéres per plate, i.e., 0°017 to 0°023 ampéres per square inch, for 
120 hours.. 

The actual time of forming either set of plates depends greatly 
on the length of stoppages during the formation. Thisis especially 
the case with the negative plates, therefore they endeavour to 
form the negatives for the 120 hours without any stoppage of 
the current. On the receipt of a cell from the Electrical Con- 
struction Corporation, the purchaser is requested to form it for 40 
hours more with the ordinary charging current used in working, 


which is at the rate of 0°026 ampére per square inch. 


Mr. Capito tells us that, when he was at Millwall, such periods 
of formation as 120 hours were not used; and he thinks that this 
may be due to the fact that formerly the plates were not dried 
after pasting and before formation, as they are at present. This 
drying hardens the plates and produces a better cell; but he 
thinks that, as the paste is itself mixed with sulphuric acid, there 
is probably some sulphating of the negative plates during drying, 
and that several hours in the subsequent formation are probably 
spent in reducing this sulphate. 

The reason, we understand, for the manufacturers only forming 
the positive plates for 18 hours, and leaving the purchaser to form 
them for the remaining 40 hours, is that if positive plates be well 
formed and then dried for carriage, the plugs beoome loose, which 
is not the case if the positive plates be only slightly formed before 
drying. 

We were interested in learning from Mr. Capito whether, 
while superintending the manufacture of many thousands of 
accumulator plates, he had ever tried pasting the positive with 
lead peroxide (Pb O,) in order to avoid the necessity of having to 
form this salt electrically out of the red lead with which the 
positive plates are usually pasted. This idea of applying a paste 
of lead peroxide directly to the positive plate, he told us, he had 
tried, but that the method turned out a failure, from the impossi- 
bility of getting the lead peroxide paste to stick on to the grid 
even when some red lead was mixed with the lead peroxide. He 
also mentioned a very interesting fact—that whereas a paste of 
red lead mixed with dilute sulphuric acid of density 1'1 gives an 
adherent deposit on formation, on the contrary, a powdery deposit 
is produced if the density of the liquid used in making the red 
lead paste be 1:2. We understand the process that has shown 
itself the best is to use dilute sulphuric acid of density 1:1 for 
mixing the red lead paste, and dilute acid of 1:2 for mixing the 
litharge paste for the negative plates. 


Discussion on “The Chemical Action of Secondary Cells,” by 
Prof. W. E. Ayrton, F.R.S., C. G. Lams, B.Sc., and E. W. 
Smirx, and on “ The Working Efficiency of Secondary Cells,” 
by the same authors and M. W. Woops. 


(Authorised abstract.) 


In opening the discussion, Dr. GLApsToNE said he had been 
greatly interested in the points brought out by the authors, and 
in the account of the elaborate experiments described. He was 
rather surprised that taking out so many plugs from the cell had 
not greatly damaged it. The chemical results arrived at, he con- 
sidered, confirmed the views put forward by himself and Mr. 
Tribe about nine years ago, as to the action of cells resulting in 
the formation and reduction of ordinary lead sulphate. Since 
that time, however, many statements had been.made attributing 
important functions to sub-sulphates, but so faras he and Mr. 
Hibbert had investigated the matter, such statements had not 
been confirmed. They now believe that the so-called sub-sulphates 
are probably mixtures of ordinary sulphate and_ peroxide. 
Referring to the difficulty experienced by Mr. Robertson in ~ 
analysing the powdered sulphate, he pointed out that ammonium 
acetate could be used for dissolving out the sulphate. Results 
obtained by this method showed the sulphate to be the normal 
one, and he did not think the solvent would alter any sub-sulphates 
if such were present. In his opinion there could be no doubt but 
that the sulphate surrounding granules of peroxide would act as 
stated in the paper and diminish the capacity of the cell. Speak- 
ing of the gas given off by the negative plate, he said the fact had 
been alluded to ina paper by Mr. Hibbert and himself recently 
published in the Phil. Magazine. They, however, had not observed 
the great differences in the hardness of plugs at different parts of 
the plates. ‘I'his result, he considered, very important, and thought 
it would lead to a modification in the form of plates. 

Mr. Crompron said that for some time past he had been working 
om the subject of secondary cells, and had arrived at results 
similar to those brought forward in the paper. One great advan- 


‘tage, however, of the results contained in the communications 


under discussion, arose from the fact that they were obtained from 
cells of a different type from those he had experimented on, for if he 
himself had brought the results before the Institution, it would have 
been thought that the actions were peculiar to his kind of cell., As 
regards the “ gassing” of cells, he had found it due in a great 
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measure to light. Both sunlight and arc light increased this 
action, and quantitative experiments were now being made. He 
was glad to see the statements of the advocates of secondary 
batteries, as regards efficiency, had been confirmed. They had, he 
eaid, been accused of exaggerating their efficiency, and not with- 


out cause, for the cells themselves behave peculiarly, as, for 


example, the 105 per cent. quantity efficiency mentioned in the 
paper. Such results seem impossible, and showed the necessity of 
‘getting cells into what the authors had called “ the steady working 
state.” He regretted that “ proof plates” had not been used in 
‘the experiments on the running down of cells. He had used them 
for a long time, and always found the negative discharged first. 
If, however, very thick negatives were used, there was no sudden 
drop in the potential difference such as indicated in figs. 2 and 3. 
‘In endeavouring to measure the resistance of cells with a view 
to determining the best proportions of plates and liquid, he had 
met with great difficulties, and he now believed that what is 
usually, measured is of the nature of a back E.M.F.; this he 
supported by saying that the so-called resistance did not seem to 
vary either with the thickness of the plates or their distance apart, 


or with the density of the acid. During his investigations a rosy _ 


colouration of parts of the liquid had been noticed in some cells ; 
the coloured portions may either appear as strata, lines, or in tree- 
like forms, and in some cases resemble the shapes of magnetic 
lines of force. These peculiarities, he hopes, may give some idea 
of the electric stresses and strains within the electrolyte. The 
recuperative power of discharged and reversed cells was very 
marked, for he had observed it in cells that were half charged in 
the reverse direction, and on cutting up the plates, layers of 
‘different materials could be seen. This fact shows how important 
it is to thoroughly charge cells of the Planté type during forma- 
‘tion by reversals. Until quite recently, negative plates had been 
considered faultless, and the positives blamed for defects which 
were in reality due to imperfections in the negatives. He knew of 
no case in which positives had gone bad when their negatives had 
sufficient capacity ; and for this reason the negatives ought to be 
made thicker or larger than the positives. ‘Sick cells,” he said, 
get partially sulphated and the negatives run down; when the 
. E.M.F. falls below 1:3, heavy sulphating of the positive occurs, and 
so-called “irreducible sulphate ” is formed. In his opinion the 
‘reducibility or irreducibility is merely a question of its position, or 
‘ofits contact or want of contact with the conducting material. 
In conclusion, he suggested that E.P.S. cells might be improved 
-by reducing the size of the plugs so as to bring the active 
‘material down to the lead backing. 
‘The discussion was adjourned to the 27th inst. 


NovemMBER 27th, 1890. 


Mr. Crompton directed attention to three diagrams which he 
had prepared since last meeting. One of thee showed the 
character of the colouration seen in the électrolyte when viewed 
from the top curved lines or shells, start fiom the positive plates 
and turn away as if repelled from the cell terminals. In one cel), 
which had its + and — terminals at opposite ends, the lines 
curved towards the middle of the cell, whilst in another, where 
‘the terminals were both at the same end, they bent towards the 
opposite end. The second diagram exhibited the influence of the 
rate of discharge on the capacity of a cell having eleven 5 Ib. 
plates. When discharged at 1 ampére per plate, its capacity was 
300 ampére hours, but at 6 ampéres, only about half. The fall 
of volts was very sudden at the end of each discharge. The third 
diagram related to the discharge of an experimental cell contain- 
ing seven 9 lb. plates, and showed that although the capacities 
were not very different from those of the 11 plate cell, the fall in 
volts was not nearly so sudden. 

Mr. Recxenzaun said the papers under discussion were 
‘very important ones, and contained much that had never 
been published before; many of the facts, however, were 
known to those engaged in the manufacture. The question 
of efficiency, he thought, was not likely to be settled, since, accord- 
ing to the authors, it may vary between 105 and 58 per cent., 
depending on the previous history of the cells. In his own experi- 
ments on the effect of prolonged rest, he had found a similar loss 
of efficiency, and he believed this to be due to sulphating of the 
negatives. ‘The negatives were always played out first, and this 
defect could not be got over by making them abnormally thick, or 
by increasing their surface ; for if thickening be tried, the interior 
is not acted on, whilst greater surface gives no advantage on 
‘account of the material being at different distances. ‘To test the 
deficiency of negative plates, he had discharged cells as low as 
possible, and then put the positive with a newly charged negative ; 
from these a fair E.M.F. and discharge were obtained. He had 
‘also tried amalgamated zinc instead of a newly charged negative, 


_and got 40 per cent. of the original capacity. These facts account - 
for the existence of 39 per cent. of Pb O, in the positive plugs when _ 


the eell was supposed to be completely discharged. In his opinion 
it would be better to say that the negatives discharged about 30 
per cent. too soon. The negatives of Planté cells, especially those 
formed by the nitric acid process, soon lose their virtue, and this 
was attributed to the difficulty in removing all the forming acid. 
In the course of his remarks Mr. Reckenzaun said he had 
received a very interesting diagram from his brother in America, 
showing the E.M.F., current, density of acid, temperature of cell 

_ and of surrounding air, &c., during the charges and discharges of 
a secondary battery ; this diagram he would place in the hands of 
the secretary. 


A communication from Mr. Haut was then read. ‘This related 


_with every other plug in that division of the plate. 


to a_pair of E.P.S. plates recently taken from the battery under 
his charge at the P. and O. Company’s offices, where they had been 
in constant use for 6 years. During that period the cells had 
supplied about 150,000 ampére hours and were still in good con- 
dition, as was indeed evident from the appearance of the plates 
shown. In the working of the battery, the density of each cell 
had been carefully watched, and any defect promptly removed. 
His experience confirmed the observations of the authors on the 
effect of rest. an 

Mr. W. Hisserr referring to the Edinburgh paper said he 
would first deal with the explanation of the high E.M.F. at the 
end of a charge, and its rapid fall on breaking the circuit. Ina 
communication made to the Physical Society last June, Dr. Glad- 
stone and himself had shown reason for believing this to be due to 
concentration of acid about the positive plate and subsequent rapid 
diffusion, and he thought the results plotted in fig. 6 of the paper 
under discussion, showing the effect of making and breaking the 
circuit of a‘charged cell on its E.M.F. and P.D., were consistent 
with this idea. Further on in the same paper the authors say 
that the concentration hypothesis will not explain the rise of P.D. 
in a cell discharging after a long rest; on this point he, Mr. 
Hibbert, said that the reactions in such states were very complex, 
but still he thought it would be possible to find an explanation of 
this phenomenon based on similar lines. Referring to the latter 
paper, he thought the authors had rather exaggerated the effect 
of peroxide on the negative plate in causing the volts to fall, for 
in his own experiments only a small quantity was formed. The 
simultaneous weakening of the acid round the plates would tend 
to give’a rapid fall in the E.M.F.:and the effect of both these 
actions must be studied if the subject is to be properly understood. 

Dr. E. FRanktanp said he had read the papers with great 
interest and considered them most important contributions on the 
subject. In one place the authors deplore the lack of knowledge 
of the chemical action in cells, and not without reason, he, 
however, thought physicists were more to blame than chemists, 
for the physical ‘actions could be readily determined, whereas the 
chemical changes present formidable difficulties. ‘The substances 
used and produced were mixtures, and it was very difficult to 
separate and analyse them, without producing decompositions. A 
valuable part of the communication was that relating to the quantity 
of Pb O, formed and decomposed during the working of cells. On 
this point he thought the values put down for Pb O, may be either 
the sesqui-or the three-quarter-oxide, and, in fact, the crux of the 
whole subject lay in the exact nature of the compounds formed. 
Dr. Gladstone and himself had apparently arrived at different con- 
clusions, but their differences might adinit of explanation, if care 
and time were taken in considering the matter. Another im- 
portant point was the quantity of S O, absorbed during discharge, 
viz., 3:08 grammes per ampére hour. If this be translated into 
hexabasic acid, which he believed to be present, it gives 5°71 
grammes. From his own experiments on a 10-plate cell, he had 
found about 47 grammes of hexabasic acid absorbed per ampére 
hour, whilst discharging at an E.M.F. averaging 1:9 volts, but 
when the cell was run down and discharged at an E.M.F. averag- 
ing 0:3 volt, he found the rate about 33 grammes. He did not 
wish to put these numbers in conflict with those obtained by the 
authors, but he was strongly impressed with the idea that the two 
different quantities 47 and 33, pointed to the existence of two 
distinct chemical reactions, one resulting in an E.M.F. of about 
2 volts, and the other of ‘3 volt. 

Mr. F. Ktye said the results of the tests were very gratifying 
to the makers of cells. He commended the skill and ingenuity 
displayed in devising the automatic apparatus, for the Jabour in- 
volved in working a laboratory day and night without such 
apparatus is enormous. The inequality of current distribution 
over the surface of the plates was, he said, well known, and the 
hanging type of cell was devised to remedy this cefect. The first 
form of this type was abandoned, but more recently they had made 
another form, one of which was exhibited at the meeting. The - 
current is led into the positives at two points on the top and leaves | 
the negatives at the bottom. With this cell they had doubled 
the normal rate of discharge without diminishing the capacity and 
also obtained a longer life. Moreover, the loss of capacity for high 
rates of discharge, due to the shrinkage of the negative paste and 
which is so marked in ordinary types, had been avoided. The 
positive plates somewhat resemble those of the Tudor cell, having 
deep horizontal grooves along each side in which the active 
material is placed. ‘The negatives are made according to Sellon’s 
invention, in which a kind of double grid is used, the parts being 


displaced diagonally so that each plug on one side communicates” 


directly with four plugs on the opposite side and through them 
This con- 
struction causes avy sLrinkage of the paste to bind itself more 
firmly on the grid. Asa result of tests on the new cell it has been 


.found that the capacity is greater after 500 or 600 discharges 


than at the beyinning, whereas that of ordinary cellsis considerably | 
reduced by 400 discharges. The life of negative plates he believed — 
was not well understood, but with reference to positives he said ' 
that those used on tramcars (nine plates 8” x 93”) had a useful — 
lite of 70,000 ampére hours. After one year’s use their capacity is — 
reduced 83 per cent. Speaking of the resistance of battery con- 
nections, he pointed out the advisability of burning the lugs 
together so as to give as complete a metallic surface as possible. 
Respecting the pasting and formation of E.P.S. plates, referred 
to in the second paper, he said that the particulars there given 
were totally wrong. 

Mr. Swinpourne thought there had never been any solid ;eason 
for doubting the formation of normal lead sulphate. The old . 


DECEMBER. 12, 1890.] 


THE TELEGRAPHIC JOURNAL AND 


HLECTRICAL 


REVIEW. 17 


ideas about reduction and oxidation that had obscured the subject 
until Dr. Gladstone and Mr. Tribe brought people to order about 
eight years ago. The difficulty of reducing ordinary sulphate 
electrically had been given as a reason why it could not be formed, 
but now its reduction or non-reduction was known to be a mere 
question of making contact with it. Seven years ago he had 
brought forward a theory that the sulphate is not a secondary 
product at all, and that the output of a cell is mainly dependent 
on the affinity of sulphion for lead. This, together with the other 
chemical actions, leaves some E.M.F. to be accounted for by 
Peltier effects, and these effects would show in the temperature 
coefficient. He was not aware whether calorimetric data had been 
obtained for the subsulphates which Dr. Frankland supposed to be 
present, but, if so, then by working backwards evidence for or 
against their existence might be procured. The action of finely 
divided lead on sulphuric acid had, he had, been known for years, 
and this limited the best strength of acid to about lin 4. As 
regards the equilibrium between the plates of a cell, he was in- 
clined to attribute this either to the absence of Pb O, from the 
positive, or of spongy lead from the negative, rather than to the 
presence of Pb O, on both plates. He also thought the percentage 
of material really active was much less than that stated in the 
paper, for in some experiments of his own he had only found 
abcut 8 per cent. useful. Speaking of Mr. Crompton’s colour 
observation, Mr. Swinburne said they were due to ferric acid 
formed by the action of Pb O, on iron salts in the commercial acid. 
In his opinion the virtue of sulphate of soda had been greatly 
exaggerated, and he believed its action to be due to its enabling 
bad contact sulphate to be reached more easily. 

Sir D. Satomons said he had noticed colouration in one or two 
of his cells, but bad attributed them to impurities. The unequal 
action on different plugs had been to hima subject of common 
remark, and he had taken steps to cqualise the distribution of 
current by burning on strips of lead, with gocd results. The 
bending of negatives could be prevented by building up the 
sections rigidly. His experience with soda differed from that of 
Mr. Swinburne, for he had found caustic soda, in the proportion of 
one ounce to six gallons, very advantageous. Cells supplied with 
this electrolyte had been left charged for six weeks without 
injury, and had commenced to boil freely ten minutes after the 
charging current was started. With ordinary acid, two or three 
hours charging would be required to produce the same results. 
In his opinion, makers give extreme limits for the so-called normal 
working rates of cells, and if these were divided by 2 or 3, better 
results would be obtained, and would be cheaper in the long run. 
As regards efficiency, he thought 70 per cent. to be a very fair 
average. The large amount of Pb O, not acted on, resulted from 
the interior of the plugs being, as it were, waterproofed by the 
sulphate outside. On this account thick plates possessed little or 
no advantage. 
gives more capacity up to a certain point, but when the plates are 
put far apart the loss of volts becomes serious. Speaking of 
pasting positives with Pb O,, he said he had made good plates in 
ve way by using very strong acid (nearly pure) in making the 
paste. 

Mr. Bernarp Drake, whilst adding his testimony to the value 
of the papers, thought he ought to mention one or two points of 
detail which might lead to wrong conclusions. For example, the 
loss of efficiency due to rest might lead clients to suppose that 
their cells ought to be used even when they were away from home. 
This, he said, would be a great mistake, for the loss of vapacity is 
due to the negatives; whereas the repairs were chiefly restricted 
to the positives, whose lives are inversely proportional to the 
amount of use. Ina paper read before the British Association in 
1886, he and Mr. Gorham had shown that the whole success of 
storage cells depended on whether the positives could be made to 
last a reasonable time, and to effect this it had been found neces- 
sary to overcharge them. The actual plates sent by Mr. Hall from 
the P. and O. offices had been badly sulphated some time ago, and 
were condemned ; he, however, recommended overcharging, with 
the result now known. In these cells the density of acid used to 
be from 1,350 to 1,400, and although he did not now recom- 
mend such a _ high specific gravity, yet he thought 
the subject required more attention than it had received. 
As to the proportions of the plates, he said the negatives were 
intentionally made to give out first, so that the positives might 
not be run down, for a kind of protecting coating is formed on the 
positives by charging and this is removed by discharging them 
below a certain point. If this coating is continually reformed the 
plates expand and buckle and the plugs eventually drop out. 
Speaking of the cooling action during discharge and also after 
charging has commenced, he did not see any explanation excepting 
perhaps that it might depend on the same cause as the rise of 
specific gravity which occurs after a charging has stopped. This 
he had found to be due to the heavy acid formed during charging 
falling to the bottom of the cell and afterwards diffusing into the 
general body of the liquid, thus affecting the bydrometer. In 
this connection he enquired whether the temperature was taken 
at the top or bottom of the cells. The rise of E.M.F. during the 
first part of a discharge after rest he attributed to the surface of 
the negatives being coated w th a sulphate which was reduced by 
the discharging current. In reference to the shrinkage of nega- 
tives mentioned by Mr. King. he said that in order to avoid 
blistered negatives » mixture of litharge and sulphate had been 
used for pasting instead of litharge only. This method although 
it prevented blistering, necessarily left the plugs of a porous 
nature, and was liable to permit shrinkage. : 

The discussion was adjourned to the 11th December. 


Increasing the quantity of electrolyte, however, © 


LEGAL. 


Watt v. Maxim-Weston Electric Company,—The 
matter in dispute between Mr. Watt and The Maxim-Weston Elec- 
tric Lighting Company were at last settled, on Monday last, by 
arrangement between the parties. Mr. Watt had claimed £1,623 
for salary, commission on the profits of the company, compensation 
for wrongful dismissal from his position of managing director, pay- 
ment of rent, and other moneys. A cross action was brought by 
the company, and it was alleged that Mr. Watt had been general 
manager upon whose representations the other directors and the 
auditors relied, and that the accounts purporting to be profit and 
loss were made out by him. It was also stated that these accounts 
were untrue, having been made to appear as large as possible so 
that he could draw 5 per cent. commission, and that upon them 
plaintiff received larger sums than he was entitled to. Further, 
it was alleged that he had sent out goods to agents abroad which 
were not sold, but which were treated by plaintiff as actual sales, 
and also that bad debts had been entered as good. At Mr. Justice 
Romer’s suggestion the two actions were treated as one-and tried 
together. 

The hearing of the case lasted three days, and the judge finally 
suggested that this was a case where, instead of going through the 
items one by one, a general sum should be arrived at between the 
parties, and proposed that he should rise for a short time with a 
view of counsel seeing whether that could be done. 

Counsel on both sides assented to the suggestion, and, after an 
absence of half-an-hour, his lordship returned into Court, when 

Mr. Rigby announced that they had arranged everything as 
between the company on the one side and Mr. Watt, whethar pro- 
perly raised in actions or not. Watt was to pay the liquidator 
certain sums standing to his credit in respect of shares purchased 
by the liquidator, and £330 143. which stood to a joint account, 
would be paid to the company, together with the sum of £669 6s. 
standing to a joint account, and making up £1,000. The actions 
had got very much mixed up together, but Mr. Watt would pay 
the taxed costs between party and party in both actions. Mr. 
Watt would not pay any costs in the winding-up, but included as 
proper costs in the action were the costs of the motion, directed by 
the Registrar. The matter was a final settlement of all claims 
down to this date between the company and the liquidators on the 
one side and Mr. Watt on the other, whether properly raised in 
these actions or not, so as to prevent any further litigation. 


REVIEW. 


|: 

Electric Light, its Production and Use; Embodyin 
Plain Directions for the Treatment of Dynamo- 
Electric Machines, Batteries, Accumulators,. and 
Electric Lamps. By G. W. URQUHART. Fourth 
Edition. London: Crosby, Lockwood and Son. 


The third edition of this work was noticed by us in 
January of this year, and in reprinting a fourth, the 
opportunity has been taken of adding two new chapters, 
“‘ Notes on Ship Lighting,” and “ Electrie Light Wiring 
Tests.” Twelve new illustrations have also been added. 
Mr. Urquhart’s books are written for workmen, and 
like most works of the kind, are not free frum errors, 
when judged from a scientic standpoint. They are, 
however, better than most popular works of the same 
class. Referring to the new chapters, the author’s ideas 
of insulated cables are decidedly crude, and his descrip- 
tions of the methods of testing are not likely to afford 
much help. A mistake is made in explaining the lamp 
test for earth leakage, We fear that a good deal of the 
information in these chapters has been derived from 
published papers and articles rather than from practical 
experience. 


Obituary.—M. A. Bede—We regret to announce the 
death, in Brussels, of M. Armand Bede, son of M. FE. 
Béde, the well-known Balgian electrician and engineer, 
The deceased was one of the most distinguished 
engineering students at the Brussels Polytechnic 
School, and had already made himself a name by 
important electrical installations in Russia and Italy 
and also in Belgium, where he was obliged to return 
three years since on account of weak health. This 
gentlemen’s death is the cause of much sympathy 
among Brussels engineers, who had for several years 
unanimously elected him their vice-president. 
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PARLIAMENTARY NOTES. 


Railway Signalling. 


IN the House of Commons, on Friday, in reply to Cap- 
tain Price, Sir M. HICKS-BEACH said : The subject of 
automatic electric signalling on railways has frequently 
engaged the attention of the Board of Trade, and further 
inquiries are now being made. There are many dif- 
ficulties to be contended with, and all I can say at 
present is that the matter will continue to receive atten- 
tion. It may be added that the Norton-Fitwarren col- 
lision would not have been prevented had the system, 
as hitherto carried out, been in force there. 


Licences for Telephone Exchanges. 


In the House of Commons on Monday, Dr. CAMERON 
asked the Postmaster-General whether, in view of the 
fact that the patent for the telephone in use by the 
company which possesses a practical monopoly of tele- 
phonic communication in Great Britain had now ex- 
pired, and in view of the numerous complaints on the 
part of the public as to high rates and faulty service re- 
sulting from that monopoly, he would, with as little 
delay as possible, make known his decision as to appli- 
cations for licenses submitted to the Post Office by pro- 
posed competitors desiring to introduce loud-speaking 
and long-distance telephones, and other forms of im- 
proved instruments. 

Mr. RAIKES: In reply to the hon. member, I have to 
say that I trust that I may be able at an early date to 
announce the decision of the Government with regard 
to licenses for telephone exchanges. It should be borne 
in mind that the patents for the more important tele- 
phones have not expired, and do not expire until July 
in next year. 


Electric Lighting in London. 


Mr. R. CHAMBERLAIN asked the President of the 
Board of Trade whether his attention had been called 
to the long-continued default of the Chelsea Electric 
Supply Company to furnish the statutory current of 
100 volts, and to the serious loss of illuminating power 
sustained by consumers in consequence ; and whether 
he would take steps to compel this company to keep 
faith with the public or forfeit their concession. 

Sir M. Hicks-BEACH: Last winter the hon. member 
complained to the Board of Trade of the deficiency in 
the standard pressure of the current supplied by this 
company. ‘The Board of Trade communicated with 
the company, and were informed that the cause of 
complaint had been removed. Under the regulations 
imposed upon the company under their order they are 
bound to declare to the consumer the constant pres- 
sure at which they propose to supply him with energy, 
and the variation from the pressure so declared must 
not exceed 4 per cent. under a penalty not exceeding 
£5 for each default, and a daily penalty not exceeding 
£5 so long as the default continues. If the regulations 
are not complied with, it is open to the consumer to 
proceed against the company for penalties. 

Mr. R. CHAMBERLAIN asked whether the right hon. 
gentleman’s attention had been called to the fact that 
the variation mentioned was taken advantage of in order 
to supply the consumers, not with an average of 100 
volts, but of 97, in that way taking advantage of the 
concession of the Board of Trade. 

Sir M. HIiCKS-BEACH : However that may be, if the 
company are in default, the consumers have -their 
remedy. It is not for the Board of Trade to enforce 
the law. 

Mr. R. CHAMBERLAIN : I understand from the right 
hon. gentleman that we have no remedy unless they 
get below 96, the 4 per cent. referred to in the answer 
just given. 

Sir M. HICKS-BEACH : Yes, sir, that is so. 


Lighting of Friedek.—The streets of this small town 
in Eastern Silesia were lighted electrically for the first 
time on the 12th ult. 


‘ Publishing Company, Manchester; and 


NOTES. 


The Paris-London Telephone Line,—It is announced 
that the cable will start from the French coast. near 
Calais and terminate at Dover, from which town the 
line will be carried overhead to London. The appa- 
ratus in Paris will be provisionally installed at the 
Bourse, and will subsequently be erected permanently 
in the Hotel des Telephones in the Rue Gutenberg as 
soon as that building is completed. The telephone will 
be available for use both day and night, including 
Sunday, notwithstanding, as a French paper says, “the 
rigorous English custom which desires all work to 
repose on that day.” It is believed that the charge for 
conversation will not be less than 20 frances for five 
minutes, If all goes well, the line is to be opened on 
the 15th of February. 


Count Mattei’s Coloured Electricities—A friend 
writes :—‘“ Referring to the remarks in your journal 
of 28th ult. on Count Mattei’s remedies, you are wrong 
in thinking that the Count attributes any of his un- 
doubted success to electricity. He certainly calls his 
system ‘“ Klectro-homceopathy,” but merely because 
many of them are quick in action as compared with 
homceopathy proper, but has nothing whatever to do 


with actual electricity. I think it is a pity to condemn 


a system which possibly may have some merit—merely 
on an erroneous idea.” 


Portsmouth New Town Hall.—The Portsmouth New 
Town Hall, which has cost £140,000, has an installa- 
tion of the electric light, and the illumination of the 
large hall, in which Madame Patti sang on her recent 
visit to the town, has given great satisfaction. Inorder 
to provide efficiently for charging the accumulators 
with electricity, the Town Hall Committee have been 
advised that another dynamo should be erected. The 
tender for this dynamo was £260, but as there will be 
some other work connected with it, the Town Council 
at a meeting last week authorised the committee to 
expend a sum not exceeding £300. 


Lacombe and Company,—Mr. Holland Dell announces 
that in consequence of increase of business, Messrs. 
Lacombe & Co. have taken ground-floor premises at 7, 
Carteret Street, Westminster, where a sufficient stock 
will be kept of carbon goods to meet pressing demands 
at short notice. Attention is drawn to the fact that 
Messrs. Lacombe & Co.’s works have been enlarged, and 
the plant increased. 


Glasgow Telephone.—The new directory of Glasgow 
subscribers to the National Telephone Company is just 
published, and contains a notice that on and after the 
Ist January next the existing rate of £15 per annum 
for the first connection to the exchange, within the 
half mile radius, will be reduced to £10. Subscribers 
private houses, if within a radius of one mile from the 
nearest switch room, are connected for an annual charge 


of £8 10s. 


Engineers’ Pocket Books,—We have received copies 
of the following publications for 1891.—‘‘ The Practical 
Engineer Pocket Book,” published by the Technical 
“The Me- 
chanical World Pocket Book,” published by Messrs, 
Emmott and Co., of Manchester and London. Bo 
contain a number of tables and items of information th 
the greatest service to engineers, mechanics, draughts- 
men, and others. 


The National Telephone Company and Mr, Erskine 
Muirhead.—We have received some further letters 
from Mr. Muirhead, but as they do not contain 
matter of interest we must decline to print them, and 
must close the correspondence, which reveals a state of 
affairs, on the one hand decidedly high-handed, and on 
the other decidedly deficient in dignity of tone.” 
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Photography.—According to the Amateur Photo- 
grapher, Sir David Salomons, Bart., takes a great 
interest in photography, especially in connection with 
the Tunbridge Wells Amateur Photographic Associa- 
tion. 


Telephony between Germany and Switzerland.— 
Political difficulties have hitherto prevented the esta- 
blishment of telephonic communication between the 
towns on the Swiss-German frontier. These obstacles 
have now been removed, and telephonic lines will 
shortly be erected. 


High Pressure Alternating Mains.—Jndustries says : 
* Reports have of late been freely circulated that the 
Deptford electric light mains show a very much higher 
pressure at the London than at the Deptford end. 
Several eminent scientific men are said to be investi- 
gating this phenomenon. We should like to know 
more about this apparently impossible effect. We may 
mention another fact, which may be foretold on theo- 
retical grounds, and which, while being apparently 
similar, is really quite different from that referred to 
above. For example, if adynamo is excited to give, 
say, 9,000 volts at the terminals before the mains are 
connected, it will give considerably more directly they 
are thrown on, especially if the load is very light, but 
the increased pressure will be at Deptford as well as 
in London. The rise of pressure can be roughly cal- 
culated beforehand if the particulars of the dynamo 
and mains are given. A higher pressure in London 
than Deptford at a given time appears quite incapable 
of explanation with our present knowledge.” 


Tapping Holes in Porcelain with Fine Threads,— 
Messrs. Taylor, Tunnicliff & Co. send us the following 
note :—“ Messrs. Bullers appear to have misconstrued 
the remarks on the above question in your issue of 
November 14th. It is well known that coarse threads 
in porcelain have for a considerable time been made in 
large quantities by the various firms engaged in the 
trade ; but the finer pitch of Whitworth threads of th 
to ith diameter are but of very recent introduction, 
and present considerable difficulty in production in the 
stereotyped methods, as well as uncertainty in the 
finished articles. All we claim is that we have in- 
vented a machine which ensures a solid thread of fine 
pitch and regularity of size, much superior to the 
ordinary hand-made article. We do not think Messrs. 
Buller will deny that this requirement is of but recent 
introduction, and has not been in use the number of 
years their remarks would have you to suppose.” 


Electropathic Belts.—It is surprising to find papers, 
edited by men who have graduated at Oxford or Cam- 
bridge, allowing their columns to be prostituted by the 
advertisements of so-called medical electricians. The 
Whirlwind, the organ of the Hon. Stuart Erskine and 
Mr. H. Vivian, contained on the 22nd ult. what, at first 
sight, appeared to be an article referring to the Rev. 
E. F. Shaw. The eighth line, however, showed con- 
clusively that the article, which was prominently given 
on the front page of that paper, was only an advertise- 
ment of the “ Eminent’s” electropathic belts. The 
editors of the Whirlwind cannot be congratulated on 
‘the results of their schooling. 


Recent Interruptions and Repairs to Submarine: 


Cables and Land Lines, up to 25th November, 1890 :— 
Cables. Interrupted. Repaired. 


Suakim—Perim ; 12th Sept. ... Still interrupted. 
Cape St. Jacques—Thuanan 21st Oct. ... 27th Oct. 


Porthcurno—Vigo ... « Ist Nov.  ... 20th Nov. 
Vigo—Lisbon... Ist Nov. ... 17th Nov. 
Mozambique--Louvengo-Mar- 

‘quez.. llth Nov. ... 11th Nov. 
Mozambique--Louvenso-Mar- 

quez.. .. 18th Nov. ... 19th Nov. 
Trinidad—Demerara_ «. 18th Nov. ... Still interrupted. 
Salina Cruz—Libertad pee OLN NOViee cee RS 

Land-lines, 
Moulmein—Bangkok ». 22nd Oct. ... 24th Oct. 
* ey +. 9th Nov.  ... 10th Nov. 

Dakar—Yof ... +. 27th Oct. ... 29th Oct. 


their own expense. 


The Electrode.—Mr. D. Hillock, of 58, Berners 
Street, W., believes he has made an important 
discovery. He advertises ‘‘The Hlectrode,” by the 
use of which “the blind recover their sight, the 
deaf their hearing, and those who have lost their voice 
regain it.” Electricians do not see, neither do they 
wish to hear, but they raise their voices to protest 
against the use of such bogus statements. 


The City Lighting. — Why the City papers and 
others grumble about the delay in the electric light- 
ing of the City cannot be imagined. A man or a 
company is not likely to complete a contract before the 
close of the’ stipulated period without receiving some 
pecuniary benefit; and yet people talk about the 
‘“ knowing City men.” 


Reduced to the Ranks.—Mr. J. Swinburne has lost 
his German “professorship,” which he only recently 
gained. The EHlektrotechnische Zeitschrift has been 
pleased “ to undress” the (word) “ professor.” 


Fire Brigade Failings,—A representative of Trade, 
Finance, and Recreation has had an interview with 
Captain Arthur Shean on “Fire Brigade Failings.” 
We are acquainted with Captain Shaw and with Mr. 
Simmonds, his second in command, but we scarcely 
think that the author of the following remarks can be. 
attached to the London Fire Brigade; if so, he might 
with advantage take a course of lessons on elementary 
electrotechnics at one of the technical colleges :— 
Q. “ Have the fire brigade any special method of dealing 
with fires caused by the imperfect insulation of the elec- 
tric light?” A. “No, they have neither received any 
instructions with reference to the matter, nor been 
provided with proper implements. A man ought not 
to cut an electric wire with an ordinary hatchet unless 
he wears an India-rubber glove, and yet such a glove 
does not exist in the whole brigade. I was at a theatre 
the other night which is lighted with electricity, and 
I asked the fireman what he would do if the electric 
light were to ignite any part of the building ? I was 
astonished to find that he knew nothing about it, and 
that there-was nothing in the theatre in readiness for 
such a calamity. One of these days we shall have a 
great sensation, because a fire caused by electricity is 
more serious than an ordinary fire, since you have the 
ignitable force fitted all over the building. Up to the 
present there have been several accidents in London 
through electric lighting, and surely we ought not to 
wait till some great disaster occurs before attending to 
the subject.” What does the gallant Captain mean by 
the ignitable force being fitted all over the building ? Is 
not gas fitted all over a building, and when a rupture 
occurs in an electric conductor does not the ignitable 
force vanish at once ? 


Guaranteed Accumulator Maintenance.—The General 
Electric Power and Traction Company, Limited, is 
now offering to tramway companies to supply cars 
and the electrical equipment, and to maintain the 
motors, swithches, gearing, and accumulators at a mile- 
age rate ; the. tramway company operating the road at 
The result of the experience at 
Barking enables this company to undertake electric 
plant maintenance at such a price that, including the 
cost of generating the power, &c., traction by accumu- 
lator cars will be less costly than that of horses; and 
in northern towns, where coal is cheap, the cost will be 
much below that of horse: traction. A recent im- 
provement in the “ E.P.8.” accumulators warrants 
the statement that this form of traction on average 
roads must of necessity be in all cases less than that of 
horse traction.. The company is at present in negotia- 
tion with some of the largest tramway companies in 
the country on these lines. The company is also busily 
employed in the manufacture and erection of mining 
plant for many of the principal collieries in the country. 


This branch of the work is rapidly developing. 
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Tramway Companies and Electric Traction,—The 
North Metropolitan Tramway Company has received 
the consent of the London County Council to run elec- 
tric cars over the northern portion of its line, controlled 
by the Council, during the term of 7 years. The 
tramway company has also given notice of a Bill which 
it intends to introduce into Parliament, asking Parlia- 
ment to compel the local authorities to conform to the 
Act as passed last session, giving the tramway company 
the full term of seven years guaranteed by the Act. 
At present, the West Ham local authorities decline to 
grant more than one year’s license, subject to 24 hours’ 
notice. It is, hoped, however, that they will now 
follow the example of the London County Council, and 
grant the full term of the license, enabling the ‘tram- 
way company to equip two roads on which their lines 
run, and which are in the parish of West Ham, and on 
which it is the intention of the tramway company to 
place electric accumulator cars. 


Automatic Fire Alarms,—On Wednesday, December 
3rd, there took place in the arsenal of the Great Lake, 
Genoa, in presence of the territorial director and vice- 
director of artillery and of various officers of the 
artillery and the military engineers, the first experi- 
ments on the auto-electric fire alarm and signal thermo- 
meter on the Bieberstein-Fois system, which the 
inventors offer in homage to the king. The experi- 
ments succeeded surprisingly : the apparatus combined 
the sensitiveness of the mercurial thermometer and 
gave instantaneous alarms at whatever temperature, 
which result is due in part to the excellent workman- 
ship of the establishment for instruments of precision, 
A. E. Conti (Sant Algo, Genoa), which may;compete for 
such kind of work with the first foreign houses. 


Ironmongers and Sale of Electrical Fittings,—Our 
contemporary Jronmongery, “to give further effect to 
oft-repeated counsel that ironmongers should take up 
electrical fittings as a substantial branch of the trade,” 
purpose commencing in the January number a series 
of practical articles on electric installations, for the 
guidance of those who intend taking up the sale of elec- 
trical accessories. 


The London Electric Supply Corporation. — We 
understand that Mr. Ferranti has shut off the supply of 
electrical energy to the customers of this corporation, 
and that it may be two or three weeks before the cur- 
rent will be turned on again. We believe that the 
mishap, to which we refer in our leading pages, is 
mainly the cause of this temporary stoppage. With 
the apparatus once again in working order, Mr. Ferranti 
does not intend to allow a recurrence of the recent 
disaster. 


Underground Cables.—We have received two im- 
portant communications bearing upon the letter in our 
last issue, ‘ Notes on Electric Lighting from Central 
Stations.” The first is from Mr. Alfred E. Mavor, general 
manager to the Fowler-Waring Cables Company, and 
the second is penned by Mr. Ferranti, and both give 
direct denials to the statements contained in the copy 
of the India Rubber and Gutta-Percha Company’s letter. 
We shall publish these in our next issue. 


A Correction,—In our note on Theatre Lighting 
last week we should have stated that Messrs. C. E. G. 
Gilbert & Co. had secured the contract for lighting the 
Globe Theatre, the name of Messrs. Dickinson being an 
error. 


Montevidean and Brazilian Telegraph.—An extra- 
ordinary general meeting of the Montevidean and 
Brazilian Telegraph Company, Limited, was held on 
Wednesday at Langthorn House, Copthall Avenue, Dr. 
Cameron, M.P., presiding, when resolutions passed at 
an extraordinary general meeting held on November 


25th, and reported in our issue of November 28th, were 
confirmed. 


Popularising the Telephone.—The City Press says : 
“With the New Year it is understood that the Post 
Office authorities will make new arrangements for the 
public use of the telephone, tending to popularise the 
instrument and bring it into general employ.” We 
understand that no important step will now be made 
by the authorities, at least until after the transmitter 
patent of Edison expires next July. 


, Marriage of Captain Khotinsky.—The marriage of 
Captain A. de Khotinsky, of Rotterdam, the inventor 
of the Khotinsky electric system, with Mrs. M. Fuller, 
widow of the late P. Fuller, Esq., of Blackheath, Kent, 
was celebrated in London on the 24th ult. We learn 
that Captain de Khotinsky and his bride sailed, per ss. 
Teutonic, for a tour in the United States, where he 
intends to establish a lamp factory at Boston for the 
manufacture of the Khotinsky lamp and other appli- 
ances used in connection with his system. 


The New West India Cables,—The new cable laid by * 
the Westmeath for the Société Francaise du Télégraphes 
Sousmarin’s between Fort de France, Martinique, 
and Paramaribo, Dutch Guiana, was opened on the 
9th December for international traffic. The provisional 
tariff established by the Société Francaise des Téleé- 
graphes Sousmarins is an addition of 2.20 francs per 
word to the existing rates to Martinique. The Anglo- 
American Company notifies that in consequence of 
certain misunderstandings which have arisen . with 
respect to telegrams sent by post from Mole-St. Nicolas 
to Port-au-Prince, and from Colon to. Barranquilla, it 
is necessary to remind the public that these tele- 
grams carry, in addition to the tariff, a postal tax of 
1.25 francs. 


University College, Aberystwyth.—The workshop 
accommodation of the physical laboratory in the Uni- 
versity College of Wales, Aberstwyth, has recently been 
considerably extended, and arrangements are being 
made for a course of instruction in electrical engineer- 
ing. The recent additions include a high speed gas 
engine, specially adapted for electric lighting, a Cromp- 
ton dynamo (shunt and compound wound), and a 
Crompton D.D. are lamp, &c. 


Extension of Telephony in South Wales.—The South 
Wales Telephone Company have opened communica- 
tion with Port Talbot. 


Improving Insulation.—Perhaps some of our readers 
may know whether the electrolytic method of improv- 
ing insulation, described:in our correspondence columns 
by Mr. A. A. Campbell Swinton, has ever:been pre- 
viously adopted. 


American Company Dividends.—The New York 
Edison Electric Illuminating Company has declared a 
quarterly dividend of 1 per cent., payable January 15th, 
with an extra 5 per cent. in scrip, convertible upon an 
increase in the capital stock, and bearing the same in- 
terest as the present stock ; Bell Telephone, 3 per cent., 
all payable January 15th. 


Electric Lighting at Bognor,—At a meeting of the 
Local Board, last week, a letter was read from the 
secretary of the Electric Trust, Limited, stating that the 
company were prepared to enter into negotiations with 
a view to undertaking the public lighting of Bognor by 
electricity. They would be prepared to supply a 16- 
C.P. lamp for. £4 per annum, and enter into a three 
years’ agreement. The system would be similar to that 
adopted at Woking, and the company invite the board 
to visit the works at that place, when their system of 
working would be fully explained. The matter was 
eventually referred to a special committee, 
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Electric Lighting Fatality—Yet another victim is 
added to the long list of fatal accidents due to electric 
lighting currents. At Chicago, on the 2nd December, 
a linesman was instantaneously killed from coming in 
contact with an electric light wire. Details of the 
mishap are not yet to hand. So long as bare wires are 
employed, or indifferent insulation made use of, un- 
dertakers may rely on electric lighting for some addi- 
tion to their business. 


Cable Subsidy.—In a paper read before the Royal 
Colonial Institute on November llth, Mr. George 8. 
Mackenzie stated that the German Government had 
granted to the Eastern and South African Telegraph 
Company an annual subsidy of £5,000 for the cable 
which this company has just laid between the Island 
of Zanzibar and Bagamoyo, the capital of the German 
Protectorate on the Kast African Coast. 


Good News fur Wine Bibbers,—A new cure for gout 
has, according to the Matin of Paris, been discovered 
_ by Mr. Edison, the American electrician. It is stated 

to consist in the simultaneous use of lithine and 
electricity. 

City and South London Railway.—It is rumoured 
that this railway will be opened on Monday for public 
traffic. 


NEW COMPANIES REGISTERED. 


Marine and General Automatic Company, Limited. 
—Capital £20,040 divided into 4,000 ordinary shares of 
£5 each and 40 founders’ shares of £1 each. Objects: 
To purchase from W. T. Wright Thackeray, Isaac Harn 
and John Davies, the patent rights of improvements in 
automatic electrical tell-tale apparatus, with power to 
purchase other inventions relating to marine and other 
engines. Signatories (with one ordinary share each) : 
J. Davies, East Sheen; G. J. Bridges, Chepstow Rise, 
Croydon; S. Bradford, Kingston-on-Thames; Isaac Carr, 
Walthamstow ; T. E. Colcute, 5, Lancaster Place, Strand ; 
*Lieut. St. John, R.N., 119, Confield Gardens, West 
Hampstead ; H. C. Bridges, 20, Hart Street, W.C. The 
first directors are Lieut.-Colonel F. Despard, Anthony 
McKeand, Lieut. St. John, and Thomas Wilkins, C.E. 
Remuneration—chairman £3 3s., and each director 
£2 2s., for every meeting attended. Registered 29th 
ult. by Andrew Wood & Co., 8, Gt. James Street. 


Plenty & Son, Limited.—Capital £25,000 in £10 
shares. Objects : To take over the business of marine, 
general and mechanical engineers, carried on by 
Plenty & Son, at the Eagle Iron Works, Newbury, 
Berks. To carry on the business of electricians and as 
manufacturers and dealers in apparatus and things re- 
quired for the generation, distribution, supply, accu- 
mulation and employment of electricity. Signatories 
(with one share each): *E. P. Plenty ; E. P. Plenty, 
Jun. ; John Mason, Newbury, Berks ; Laurence Read, 
18, Hanover Street, W.; J. Clarke, Chieveley, Berks ; 
*Karl Russell (electrical engineer), Amberley Cottage, 
Maidenhead ; *H. Wethered, Clifton, Bristol. The 
signatories denoted by an asterisk are the first directors. 
Qualification 50 shares ; the company in general meet- 
ing will appoint remuneration. Registered 29th ult. 
by R. Jordan, 120, Chancery Lane. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


“ Electrician’ Printing and Publishing Company, 
Limited.—The annual return of this company, made 
up to the 28th October, was filed on the 3rd inst.. The 
nominal capital is £10,000 in £10 shares; 940 shares 
are taken up, 800 of which are considered as fully paid. 
Upon 140 shares the full amount has been called and 
paid. 


Woodhouse and Rawson Electric Construction and 
Maintenance Company (Cancashire, Yorkshire and 
Cheshire), Limited,—The tinal winding up meeting of 
this company was held on the 25th ult., when an ac- 
count was given, showing the manner in which the 
winding up has been conducted and the property of 
ne company disposed of. The notice was filed on the 

th inst. 


Electric Tramways, Construction and Maintenance 


Company, Limited.—The annual return of this com-' 


pany, made up to the 2nd July, was filed on the 3rd 
inst. The nominal capital is £250,000 in £1 shares, but 
although the company has been in existence since the 
8th December, 1886, only seven shares have been taken 
up, and upon these no call has been made or paid. 


Electric Wiring and Fittings Company, Limited,— 
An agreement of 24th ult., filed on the 5th inst., be- 
tween Latimer Clark, Muirhead & Co., Limited, and 
this company, provides for the cancellation of 1,500 
fully paid shares allotted to the former under an agree- 
ment of 22nd November, 1889. 


Atlas Engine Company, Limited (engineers, contrac- 
tors and electricians).—The statutory return of this 
company is made up to the 2nd September. The 
nominal capital is £12,000, in £1 shares, but only seven 
are at present taken up, and upon these the full amount 
si been called and paid. Registered office, Poole, 

orset. 


Gordon Electric Traction Syndicate, Limited,—An 
agreement of 18th August between John Gordon, of 13, 
Nettleton Road, New Cross, electrical engineer, pro- 
vides for the purchase from him by the company of a 
system of electric street car traction, provisionally pro- 
tected on the 5th May, No. 6,083. The purchase con- 
sideration is £600 in fully paid £10 shares. Mr. Gordon 
is appointed managing director for two years, at a salary 
of. £4 per week. 


Sheffield Telephone Exchange and Electric Light 
Company, Limited.—An agreement of 9th September 
(filed 6th October) provides for the taking over, by this 
company, of the business carried on there by the com- 
pany in liquidation of the same title. The new com- 
pany will discharge the debts and liabilities of the old 
company, and shall adopt and perform all its contracts 
and engagements now binding. Every shareholder 
other than Mr. John Tasker will be entitled to one new 
share, credited with £8 as paid up in respect of each £10 
share in the old company, and the said Mr. J. Tasker, 
in respect of each of 3,077 shares, with £8 paid up, shall 
have allotted to him, or his nominees, one share in the 
new company, credited with £8 paid up; and he un- 
dertakes to make no claimin respect of 2,000 fully paid 
shares held by him. 


Plymouth and District Pulsion Telephone.—The 
statutory return of this company, made up to the 25th 
ult., was filed 29th ult. The nominal capital is £4,600, 
in £1 shares. 4,150 shares are taken up, upon 3,100 of 
which ls. per share has been called, and upon £1,050, 
33. per share. The calls paid amount to £3,257 10s. 


Woking Electric Supply Company, Limited.—The 
annual return of this company, made up to the 
19th ult., was filed 24th ult. The nominal capital is 
£20,000 in £5 shares. 2,067 shares are taken up, 2,000 
of which are considered fully paid. Upon 60 shares 
5s. per share has been called, and upon seven shares 
£1 5s. has been called, the calls paid amounting to 
£23 15s, 

Nonpariel Electric Syndicate, Limited.—An agree- 
ment of 21st ult. (filed 27th ult.) with J. Tarbottom 


Armstrong, of 8, Suffolk Lane, and J. Mason, of 28, . 


Cardigan Road, Bow (the vendors), provides for the 
purchase by the company of the letters patent No. 1,757, 
dated 12th October, 1880, relating to an improved auto- 
matic coin-freed aj paratus for imparting electric shocks, 
together with the machines and appliances belonging 
to the vendors. The consideration is £4,C00, half in 
cash and half in fully-paid shares. 
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CITY NOTES, REPORTS, MEETINGS, &e. 


Fowler-Waring Cables.—Meetings of electrical com- 
panies have been prolific during the past few days. Fowler- 
Waring Cables shareholders dropped in to their annual meeting 
to ascertain the date of probable dividends. The chairman met 
them with statements of delays (not specified), which were now 
overcome. <A good factory had been secured, an able manager 
was running it, and the directors expected that from that day 
there would be nothing but plain sailing. It is a remarkable fact 
that the position of a company looks brighter and sounder on the 
day of the annual meeting than at any other subsequent or 
previous period. Shareholders were invited to view samples of 
work at the London office, and the machinery at the works. If this 
were done, it was said, they would recognise the sound basis on 
which the company rested. It is to be hoped, and we believe, that 
there is asounder foundation than samples and machines. In the 
course of the meeting it was remarked that the board of directors, 
which is certainly a large one, ought to be reduced. It is said that 
one member, Colonel North, is so impressed with the capabilities 
of his colleagues that he has not deemed it necessary to put in an 
appearance at any single board meeting this year. 


The Electric Construction Corporation.—This cor- 
poration held its first annual meeting on Monday. The chair- 
man (Sir H. Mance) remarked that the company possessed 
patents of undoubted value, which, although undeveloped, would, 
in the hands of subsidiary companies, now formed, prove a solid 
source of income. Upon paper their transactions looked very 
flourishing indeed, but he hoped shareholders would support the 
policy of the directorate in the decision not to apply any profits of 
the sales of patents to the credit account until the patents had 
been written off. They were carrying on, at Wolverhampton and 
Millwall, continuous experiments. A notable one was the ex- 
traction of phosphorus by means of electricity. In view of the 
progress of electric lighting in England, and probable contracts, 

was decided, in order to secure increased business, to make an 
issue of £100,000 of debentures bearing six per cent. 


Reuter’s Telegram Company as an Advertising Con- 
cern.—Reuter’s Telegram Company is taking advantage of that 
clause of articles of association which enables any commercial 
undertaking to make money out of business, as widely different 
as the supply of public electric lighting and the washing of private 
linen. It is intended to take up an international advertising 
agency by means of their cables. 


The National Telephone Company ; another Magna 
Charta.—The National Telephone Company will pay, in a few 
days, a dividend of 5 per cent., which is the last before the ex- 
piry of the patents held by it and its predecessor with peculiar 
injudiciousness for a good many years. During this period, their 
bearing towards customers has slowly, if silently, created a host 
of enemies, whose ill feeling and bitterness may have great in- 
fluence on future developments of this concern. The company’s 
position is analogous to that of King John, and the charter of 
liberty for the users of the telephone may be said to date from 
July of 1891. 


The Giilcher (New) Electric Light and Power Com- 
pany, Limited.—The report of this company and balance-sheet 
to June 30th, 1890—nearly six months after date—are to hand. 
An important feature mentioned in the report is that the 10 per 
cent. debentures, of which class only £400 at present remains un- 
redeemed, has been paid off. We notice that a detailed profit and 
loss account will be submitted to the shareholders at the general 
meeting. As the balance from this account (£201 17s. 7d.) is 
given in the balance-sheet, it is difficult to see why so long a 
period should elapse before the detailed statement is ready. The 
directors state that the heavy interest payable on the second 
mortgage debentures has alone prevented the payment of a divi- 

. dend, and now that these are practically cleared off, we hope that 
this year’s account will prove even much more satisfactory than 
the last. 


The Fowler-Waring Cables Company, Limited. 


Tue first annual report of the Fowler-Waring Cables Company 
was presented to the shareholders on Friday Jast. At the time of 
the statutory meeting they hoped that the buildings and 


machinery would be completed in spring or early summer, but 
there were so many unexpected delays, that only within a recent 
period has it been possible to execute orders at North Woolwich. 
The directors regret that in consequence of these delays they are 
unable to present a favourable balance-sheet, but they are glad to 
be able to state that the work is now proceeding well, and they 
look forward with confidence to the future. 

A transfer of the work from Leeds has been effected, and a por- 
tion of the plant has been taken over, in accordance with the 
agreements made with Messrs. John Fowler and Company (Leeds), 
Limited. 

The following is the general manager’s report :—Since assuming 
the management of the company in the beginning of July, I have 
been mainly occupied with the organisation and equipment of the 
factory, which is now on a thoroughly good working basis. Many 
of the machines, which are of a particularly light construction, 
were, unfortunately, damaged in transport from America, and the 
repairs and renewals have been somewhat tedious, and have neces- 
sarily involved considerable delay. They are now, however, in 
operation, they are highly efficient machines, and it is doubtful if 
their working capacity is rivalled in this country. 

In the selection of suitable foremen for the various departments, 
I have been specially fortunate in securing the services of a 
number of men of long experience in cable manufacture, and the 
quality of the work now produced is most favourably commented 
upon by all who have used or seen our cables. Although the 
orders completed up to date do not represent avery large sum, 
they are still significant as opening business in all the important 
branches of electrical engineering, and in no case is there a failure 
recorded against our company. 

In telephony, we have manufactured a number of important 
cables for the National Company, and one composed of 50 wires is 
now being laid in the tunnels of the Metropolitan Railway. In cost 
and efficiency, I believe we can easily distance all our rivals in 
telephone cables, and there must be an immense development in 
the immediate future of underground telephone systems. 

In telegraphy, we have had opening orders from several of the 
leading railway companies, and our prospects with the Post Office 
Telegraph Department are exceedingly good. We have also 
fulfilled trial orders for several of the Colonial Telegraph Depart- 
ments, and our reports from them foreshadow future business. 

The branch of electrical engineering which is at present com- 
manding most attention is the transmission of power, and it is 
satisfactory that only our cables are employed in the new City 
and South London Subway, which is the first electric railway in 
this country. 

In electric lighting, we have a constantly-increasing business, 
but it is here we meet with the keenest competition. The use of 
lead-covered cables will greatly extend when their value becomes 
more widely known. Rubber covered wires, however, are often 
specified to the exclusion of all others, and we think it advisable 
to meet the large demand for these conductors, and my arrange- 
ments for the manufacture of these are almost complete. It is 
our intention to manufacture all classes of electrical conductors, 
and we are also prepared to contract for carrying out electrical 
operations of every description. 

Every year marks a steady advance in the progress of the elec- 
trical industries, and I am confident that we shall have an impor- 
tant share in the developments of the future. Our factory is 
splendidly situated, and admirably adapted to our requirements. 


At the meeting the Chairman (Mr. W. Fowler) said that 
when he had met the shareholders a year ago he had certainly 
anticipated that they would make further progress during 
that period than had proved to be the case; but they had 
met with unexpected delay, and were consequently not so forward 
has they had hoped to be. He was glad to tell them, however, 
that they had now a factory in most excellent order, and would 
be able to do a large and profitable business in future. They had, 
too, and had had for some months past, a most excellent manager, 
who resided in the factory, and was consequently able to exercise 
a continued supervision. He would like any shareholder who felt 
any doubt about the company to go down and look over the fac- 
tory ; he thought he would agree that the position was a good one, 
the machinery excellent, and the work of the most superior 
quality. As to the quality of the work, an inspection of the 
samples to be seen at their offices in Queen Street would satisfy 
anyone that it was of the most excellent character. With regard 
to the condition of the company’s business, the report—combining 
as it did both the managers’ and directors’—stated that so clearly, 
that it was needless for him to add to it. He would say, how- 
ever, that as the directors had made no profits for the shareholders 
(perhaps they ought not to have expected any the first year) they 
had taken no fees, although they had done a great deal of hard 
work, and had had a great deal to think about. : 

The report was seconded and carried nem. con. 

On the motion to re-appoint the auditors, a shareholder objected 
to the amount of fees (50 guineas per annum) which they received, 
and it was finally resolved that though they should be re- 
appointed, that the directors should confer with them and en- 
deavour to obtain a reduction. 

The same shareholder thought that seven directors were too 
many for so small a company. It would be most invidious for 
him to single out any individual, but he hoped that the board 
would themselves consider this matter, and that when next the 
company was assembled there would be asmaller directorate. 

Lhe sual vote of thanks concluded the meeting. 


ee 
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The Electric Construction Corporation. 


Tue first ordinary general meeting of this corporation was held at 
Worcester House last Monday. 

The Secretary read the notice convening the meeting, and also 
the auditors’ report. 

The Chairman (Sir Henry C. Mance), in going through the 
accounts, said that the £4,061 on account of apportionment of 
profit between the vendor and the corporation, which appeared on 
the credit side of the profit and loss account, represented the 
amount which, after liberal deductions for depreciation, cost of 
experiments, &c., the auditors certified as profits belonging to 
capital, and that, although they had taken over the benefit of the 
work of the company from September, 1888, they were not allowed 
to account as revenue any profits made before the date of the incor- 
poration of the company, but they would understand that though 
they had not these earnings set out as profits, they had them in 
the increased value of the business. The items works, sales, and 
expenses spoke for themselves, and he had only one remark to 
offer—that, in working out the rate of profit, they should deduct 
a considerable part of the £14,000 charged as head office expenses, 
for these expenses covered a period of nearly 16 months—not 
merely 12. In connection with the interest upon temporary loans, 
it had been necessary to obtain temporary advances from their 
bankers in order to complete the agreement with the vendors. 
Part of it might have been charged to capital, but the directors 
had thought the placing of the affairs of the company upon a 
sound financial basis was of more importance than the 
presenting a more favourable balance-sheet. Speaking of 
the expenses they had been put to for advertising, the 
chairman said they would easily understand that adver- 
tising must always be a serious cost. Considerable expense, 
too, had been incurred for goods sent to the Edinburgh 
Exhibition, which was practically another form of advertising, 
and in pursuance of a policy of being always on the safe side, and 
of remembering that returned goods were often much depreciated 
in value, they had written the expense entirely off their books, so 
that if anything came into the funds from it it would be all profit. 
When the corporation had taken over the business there had been 
foreign patents of undoubted but of undeveloped value. The 
patent fees themselves were a heavy charge, whilst the income 
was nominal. The directors had realised these foreign patents by 
handing them over to subsidiary companies and accepting pay- 
ment in shares. Experiments were constantly being made at 
their works at Wolverhampton and Millwall, and the chairman 
anticipated that before very long they would be possessed of a 
means of obtaining phosphorus by means of electricity. It might 


be in the minds of some of the shareholders that the aluminium | 


process had been entirely revolutionised by the application of 
electricity, and he saw no reason why it should not be so with 
phosphorus. Turning to the balance sheet, he regretted that 
calls in arrear should form so large an item, but they had been 
passing through a very difficult and trying time in the City, 
and many gentlemen had had great difficulty in meeting 
the calls made upon them. Liabilities to trade accounts included 
a substantial sum in reserve, which they were not likely to be 
called upon to use, and the liabilities to capital account were 
almost paid off, though there were still considerable liabilities for 
the Bushbury works, and other matters, in course of settlement. 
Their contract for the equipment of Rathbone Place and Man- 
chester Square stations was now almost complete, though there 
was a responsibility for the running of the machinery which would 
not disappear for some time to come. With regard to contingent 
liabilities for calls made by the subsidiary companies, there was 
not much likelihood of their becoming actual liabilities, except in 
case of such a development of the business of these subsidiary 
companies as would be a matter of congratulation to themselves. 
Turning to the credit side, the purchase money, £397,300, had 
been reduced by stock, book debts, &c. This was merely a matter 
of book-keeping, for the items appeared lower down; but the 
further reduction of £100,000 for licenses and sales was not a 
matter of book-keeping, a fact on which they might congratulate 
themselves. Their capital expenditure since the acquisition of the 
business had been practically limited to the laying out of the new 
Bushbury works, the cost of which had been greater than was 
originally contemplated ; but they had felt themselves bound to 
be liberal in this direction for the sake of the increased 
facility in turning out work, for while they warmly desired 
to make profits out of the subsidiary companies, they 
must look for future dividends to their manufacturing profits, 
and their business was to put their company into the 
foremost rank, as they had endeavoured to do. While 
on this subject, it was not enough to have a reputation for 
turning out good work—that they had—they must have a repu- 
tation for turning it out with despatch. During the past year 
they had been obliged to refuse orders because they could not 
guarantee delivery within the time appointed; but now they had 
a factory at their disposal, which would enable them to meet all 
the requirements likely to be made in the future, as the share- 
holders would agree if they would go down and see it for them- 
selves. Looking at the numerous applications made all over the 
country for provisional orders, and the progress already made by 
the different supply companies, they could have no doubt for the 
future of the electric light ; but greatas was this field, he thought 
it likely to be eclipsed by the demand made for electricity for other 
purposes. In America, the motor industry was greater than the 
lighting industry. In this matter they were not only better, they 
were cheaper than any of their rivals. If any of the share- 


holders should visit their works at Bushbury they would find how 
thoroughly the directors believed in the future transmission of 
power by electricity for all the machinery there was worked by 
power communicated electrically. They had been disappointed in 
the matter of train lighting, and gentlemen who owned shares in 
railways were urged to bring pressure to bear upon their directors, 
but they had been more fortunate with electric traction, for a 
series of electric tramcars had been established at Birmingham, 
where they were now working in a very satisfactory manner, and 
this he hoped was only the first of a long series of installations to 
be made all over the country. Seeing these installations coming, 
and having regard to the necessary expenditure on new works, 
he thought the time had now come to ask for more capital. They 
proposed to issue the sum of £150,000, in 6 per cent. debentures. 
They had postponed this as long as possible, but they thought 
now they would be neglecting the interests of their shareholders 
if they did not make the issue at the very latest early next year. 
They hoped these debentures would be mainly taken up by the 
shareholders, while as for the directors they were quite willing to 
take up more than their share. There would, however, be a public 
issue in order to get a quotation on the Stock Exchange. 

Some shareholders having spoken criticising the action of the 
directors in selling so large a part of their business to subsidiary 
companies, as turning into a company promoting what should be 
a manufacturing concern, and one of them having asked whether 
this had anything to do with the retirement of Sir Douglas 
Fox, 

Mr. J. Spencer Balfour stated in reply that there was no reason 
whatever for the retirement of Sir Douglas Fox except the one he 
himself assigned, namely, that he had not time to attend to the 
affairs of the company. As to the policy of the board in selling 
their business to subsidiary companies, it was the wisest course to 
adopt, because it enabled them to give their attention to manu- 
facturing, which would otherwise be neglected. As to the rate of 
interest—6 per cent.—which was proposed to be paid upon deben- 
tures, this was the usual rate, but the debentures could easily be 
issued at 5 per cent. if the shareholders in the corporation would 
take them at that rate. 

The adoption of the report having been moved, seconded and 
carried, the question of the reappointment of the retiring directors 
came up for discussion. Sir Daniel Cooper, with Messrs. Balfour, 
Courtenay and Dibley were reappointed, and Mr. Mander proposed 
that Mr. Thomas Parker, the managing director of the company, 
take the place of Sir Douglas Fox, resigned. This was opposed 
by Sir Daniel Cooper and some shareholders on the ground that 
a seat at the board would be incompatible with his present position 
as servant of the corporation, and the motion was finally with- 
drawn. 

’ The auditors were then re-elected, and a vote of thanks to the 
chairman and board concluded the meeting. 


Reuter’s Telegram Company, Limited. 


On Saturday last, at 12, a special general meeting of the com- 
pany was held at their offices in Old Jewry. The secretary read 
the notice convening the meeting, and two resolutions, the first, 
that the company’s capital be increased to £100,000; and the 
second, altering the provisions of the memorandum of association 
and giving the company power to carry on the business of adver- 
tisement contractors and agents. 

The Chairman (Sir J.C. D. Hay) remarked that the two reso- 
lutions were interdependent upon one ancther, and that unless 
both were carried the other one would be inoperative. Proceed- 
ing, he said that: Before moving the adoption of the resolutions, 
he would explain the objects in view in asking an extension of the 
powers of the company and an increase of capital. They must 
not suppose that the present capital was insufficient for the exist- 
ing business. True, they had to incur considerable expense in 
keeping abreast with the growing demands for telegraphic in- 
telligence, but at present their capital was adequate, so far as 
it was necessaay to provide agents and correspondents with funds ; 
and though it might be found advisable in the interests of 
their subscribers to supplement existing services with special 
accounts of remarkable events, trials, fires, &c., on a larger 
scale than had been hitherto considered necessary, yet these 
would be the subject of further consideration in conjunc- 
tion with the newspapers themselves, and would, no doubt, _ 
be met by the contributions which would recoup the outlay. 
The primary object of the proposed alteration in their me- 
morandum of association, and the increase of their capital, 
was to enable them to undertake the business of collecting adver- 
tisements for the newspapers, who were their supporters. ‘Their 
organisation was particularly adapted for this class of business, 
and the idea had been long entertained by their managing 
director, who had not failed to notice the great expansion of adver- 
tising of late years. The law had until recently regarded a 
memorandum of association as unalterable ; but during last session 
an Act was passed empowering companies, under the sanction of 
the High Court, to enlarge the sphere of their operations, of which 
power they proposed to availthemselves. It was obvious that with 
agencies in all the capitals of the world who were brought into 
direct communication with the newspapers, that the company had 
exceptional means of establishing an international advertising 
business on a large scale, with immense advantage to their sub- 
scribers. Some apprehension had been expressed in certain 
quarters that the working of the advertisement business might 
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prove detrimental to the telegraphic services, inasmuch as the 
latter had to deal with financial affairs, and many things that 
advertisers might influence ; but he would point to their reputa- 
tation, and ask if it were likely that the directors would commit 
the suicidal folly of allowing any advertiser to influence the 
impartiality which had characterised their service since its 
creation. Asa safeguard, however, it was proposed to keep the 
telegrams strictly apart from the advertising branch, which 
would be managed by a separate staff in separate offices. 
They were sanguine that the new business would be found 
a good source of revenue, but shareholders must not look 
for increased dividends at the commencement. The organi- 
sation of an international business took time, and could 
only be accomplished after much negotiation ; but they had taken 
preliminary steps abroad in conjunction with the largest adver- 
tising agency on the continent, and as soon as the shareholders’ 
consent was obtained, and the sanction of the High Court obtained, 
they would be ready to start the new machinery. In addition to 
advertisement business, they believed it might be found profitable 
to undertake telephonic and other services, and to extend their 


' business in many directions, now barred by their restricted memo- 


randum of association. 

The Chairman then put the resolutions, which were seconded 
by Baron de Reuter, and carried nem. con. Another meeting will 
be held, in accordance with the Act, on the 28rd, to confirm them. 


The Ward Electrical Car Company, Limited, 


TuE first annual general meeting of this company took place at 
the depdt, 12, Dacre Street, Westminster, on Wednesday, the 3rd 
December, 1890, Mr. E. R. Cummins in the chair. 

The Chairman reported that the details of the contract for the 
construction of the first line of omnibuses, and for the charging 
station, had now been finally settled with the Electric Construc- 
tion Corporation, Limited, and that the work will be at once pro- 
ceeded with ; also that the Board intended, as soon as this liue is 
running, to form a sub-company for London, to take over the 
station and omnibuses, and to work a large line of vehicles ; that 
the various authorities concerned view with great interest the 
pending introduction of electrical carriages on the streets of 
London ; and that it is intended to form sub-companies for other 
places in the U.K. and abroad. 

The Managing Director then reported having just received an 
order for an electrical van for trade purposes from a firm who 


intend to largely introduce them, and that an important tramway . 


company had practically concluded to place a contract with this 
company. 


The Gilcher (New) Electric Light and Power 
Company, Limited. 


Tue directors in their report state that they have pleasure in pre- 
senting to the shareholders the balance-sheet for the 12 months 
ending 30th June, 1890. 

It will be observed that the preference capital of the company, 
which on the 30th June, 1889, consisted of 12,277 preference 
shares, having £12,241 1s. 4d. paid up, consisted on the 30th 
June, 1890, 50,000 preference shares, having £30,797 8s. paid up. 

It will also be seen that the £10 per cent. 2nd debentures, which, 
on the 30th June, 1889, amounted to £8,862 10s., and which, at the 
date of the last report, had increased to £16,000, were on the 30th 
June, 1890, reduced to £400. 

This satisfactory alteration of the capital account is mainly due 
to the response made by a limited number of shareholders to the 
prospectus issued on the 1st January last, inviting subscriptions 
for the then unissued preference shares. 

The central stations for the public lighting of Wellington, New 
Zealand, upon which, on the 30th June, 1889, the company had 
expended £9,598 18s. 8d. were shortly afterwards completed. On the 
30th June, 1890, this important installation stood as a debtor in 
the company’s books for £13,486 18s. 3d., since which time the 
amount has not been increased. 

The directors, in their last report, pointed out to the share- 
holders that the commercial success of this undertaking 
would depend entirely upon the provision of further capital for 
private lighting. They concluded, however, after careful consi- 
deration, not to lock up so large a portion of the newly-subscribed 
capital as would be necessary to enable the company exclusively 
to provide for this private lighting. A well-supported syndicate 
has accordingly been formed, which will not only provide for the 
private supply of the town but will ultimately take over this com- 
pany’s business in New Zealand, together with the benefit of the 
contract for public lighting, entered into between this company 
and the Mayor and Corporation of Wellington. 

The particulars of the contract between the New Zealand Elec- 
trical Syndicate and this company, and of other contracts under- 
taken and carried out during the past year, will be supplied at the 
general meeting, when a detailed profit and loss account will also 
be submitted to the shareholders. 

_ Inthe autumn of last year this company contributed towards 

the registration of “The South-Western District and Thames 
Valley Electricity Supply Company, Limited,” from which the 
directors have reason to anticipate good results. 

The gross manufacturing profits for the year ending 30th June, 
1890, amounted to £3,097 2s. 4d., which, compared with the manu- 


facturing loss of £1,417 6s. 6d. in the preceding year, must be re- 
garded with satisfaction. 

The heavy interest payable on the second mortgage debentures 
(nearly all of which, however, have been now paid off), has alone pre- 
vented the declaration of a dividend. Since the last general meet- 
ing Mr. Binswanger has resigned his seat at the board. The 
directors, under the powers conferred on them by the articles of 
association, recently elected Mr. C. S. B. Hilton, a large share- 
holder, to assist in the direction of the company. Mr. De Castro 
and Mr. Hilton retire from the board, but, being eligible, offer 
themselves for re-election. 

Mr. Russell Day, the auditor appointed at the last yeneral meet- 
ing, also retires, but offers himself for re-election. 


Tur BaLance SHEET, JUNE 307TH, 1890. 


Dr. £ Sou. ae os Set dy 
To capital, authorised ae C0, 000 sO O 
Issued 20,000 Deferred shares of £1 
each, fully paid 20,000 0 0 
» 12,277 Preference Shares of 
_ leach, 20s called up 12,277 0 0 
» 937,723 Preference Shares of 
£1 each, 7s. 6d. called 
up <i 34 .. 14,146 2 6 
70,000 £26,423 2 6 
Lessunpaid 2,912 5 4 
£23,480 17 2 
Add calls paid in advance 7,316 10 10 
—-—————. 30,797 8 0 
To £6 per cent. First Mortgage 
Debentures ... ae Be 8,000 0 O 
» £10 per cent. Second Mortgage 
Debentures ... Nae i 10,0007 .0. 16 
Less paid off ... 9,600 0 O 
— 400 0 O 
» Bills payable _... ooh Te 393 16 7 
,, Creditors as under :— 
Trade Debts ... 1,561 12 1 
Commissions ... es 1,500 0: 0 
Interest on Debentures 189, 7 10 
Rent, Rates and Taxes 56 19 3 
Law Costs 190 8 4 
Salaries, &c. ... 132) 5eew 
Directors’ Fees 236 15 10 
3,867 8 5 
, National Provincial Bank of 
England, Limited 2,493 7 38 
£45,952 0 3 
», Surplus at 30th June, 1889 405 13 10 
», Balance from Profit and Loss 
Account ... i a Za Way Pare 
203 16 3 
£46,155 16 6 
Cr. £ spate “eee Sams 
By Preliminary Expenses, Balance 
from June, 1889... ee on 800 0 0 
Add Broker’sCommission,&c. 1,600 0 0 
£2,400 0 O 
Less written off ... ake 400 0 O 
a 2,000.0 0O 
» Plant (as valued) aa ay 7,082 18 6 
» Stock in England (as valued)... 17,766 1 6 
»» Stock in New Zealand (at cost) 1,048 6 3 
;, Installation at Wellington, N.Z. 
(at. cost) Ay Ate a 13,486 13 3 
;, Trade Debtors ... r 4,680 17 4 
», Bills receivable ... e ode 69 3 9 
» Cashinhand ... ee iBh 21 15 11 


£46,155 16 6 


I have examined the above balance-sheet with the books and 
vouchers at the offices of the company, and J hereby certify the 
same to be correct. 

RussELut Day, Auditor. 

December 6th, 1890. 


TRAFFIC RECEIPTS. 


The Brazilian Submarine Telegraph Company, Limited. ,The traflic receipts for 
the week ending November 28th were £6,363; and for the week ending 
December 5th were £5,955, 

The Great Northern Telegraph Company, Limited. The receipts for the month of 
November amounted to £23,600 ; Ist January—s0th November, 1890, £256,400 as 
against £252,400for the corresponding months of 1889, and £250,200 for the corre- 
sponding months of 1888, 
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SHARE LIST OF ELECTRICAL COMPANIES. 
Present Stock or Closing Closing Business done 
ear gs Name. Share. Becsnaber 4) (Dereon omen ber en 
Highest. Lowest. 
250,0001| African Direct Telegraph, Ltd., 4 p. c. Deb. Rega and to Bearer 100 98 —101 98 —101 
1,381,3801| Anglo-American ‘lelegraph, Limited a Stock 481— 493 481— 491 
2,809,3101 Do. do. 6p.c. Preferred . Ke ee ee ... | Stock 85 — 86 853— 861 86 854 
2,809,3101} Do. do. Deferred ... "| Stock fay 14 13i— 138 138 13! 
130,000 | Brazilian Submarine Telegraph, Limited .. 10 113— 113 113— 113 113 10Z 
84,5001 Do. do. 5 p. c. Bonds.. 100 101 —103 101 —103 
75,0001 Do. do. 5 p. c. 2nd Series, repayable June, 1996 100 104 —108 104 —108 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416.. 3 agp 1% AE ee 
63,416 Do. do. Preference, Nos. 1 to 63, 416 2 1j— 2 le 
$7,216,000 | Commercial Cable, Capital Stock $100 102 —104 102 —104 1042 
224,850 | Consolidated Telephone Construction and Maintenance, ‘Ltd. 14/- | ne Te koe 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20,000 | Stock 53— 5} 53— 53 
16,000 | Cuba Telegraph, Limited st 10 113— 12 11,— 12 
6,000 Do. do. l0p.c. Preference... 10 ie 18 Tone 174 17 
12,931 | Direct Spanish Telegraph, Limited a (£4 only paid) 5 33— 44 33— 4} 
6,090 Do: do. 10 p.c. Preference... se 1% 5 2 10 9 210 
60,710 | Direct United States Cable, Limited, 1877 20 10g— 103 10g;— 10% 103 ree 
400,000 | Eastern Telegraph, Limited, Nos. 1 to 400,000 10 doy — 14 133— 143 143, 1813 
70,000 Do. 6 p. ¢. Preference 10 143— 15 143— 153 154 143 
200,0001 Do. 5p. c. Debs. (1879 issue), repay. Aug., 1899 100 106 —109 106 —109 1083 
1,200,0001 Do. 4p. c. Mortgage Debenture Stock ... tock 103 —106 104 —107 105% 1053 
250,000 | Eastern Extension, Australasia and China Telegraph, Limited. 10 133— 14 13§— 145 143 1313 
320,0001 Do. 6 p.c. A ae see February, 1891 __.... 100 101 —103 101 —103 
Do. 5 p.c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. reg. —105 tas 
eee 1 to 1,049 3,976 to 4, reg BOiasaes esi 1°°° | Real 
325,2001] Do. do. Bearer Nos. 1,050—8,975 and 4,327—6,400 ... 100 102 —105 102. —105 
; Eastern and South African Tel., Ld., 5 p. c. Mort. Deb., 1900 = jet 
145,3001 { redeem. ann. drawings, Registered Nos. 1 to 2,343 190 eee o* LOL oaae 
198,2001 Do. do. do. to bearer, Nos. 2,344 to 5,500 100 101, —104 101 —104 
201,6007 Do. do. 4 p.c. Mort. Debs. Nos. 1 to 2,016... 100 “ : * 
45,000 | Electric Construction, Limited, Nos. 101 to 45,100 10 ta 8 73— 8} 8.3, 83, 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000... 5 ft 455s 
70,000 | Elmore’s Patent Copper Depositing, Ltd., Nos. 1 to 70,000... 2 fe 4 3g— 4 313 
67,385 | Elmore’s Wire Mfg., Ld., Nos. 1 to 67,385, issued at 1 pm. all pd. 2 g— 24 1j— 23 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,000 ...(£4 only paid) 5 23— 33 24— 3} 
180,227 | Globe Telegraph and Trust, Limited Sa ms _ 10 o3— 9 8i— 9 815 «BE 
180,042 Do. do. 6 p. c. Preference 10 145— 143 141— 143 142 143, 
150,000 | Great Northern Tel. Company of Copenhagen ... 10 153— 163 15%— 163 164 167; 
15,0001 Do. do. 5 p. c. Debs. (issue of 1881) 100 101 —104 101 —104 2 
230,0001 Do. do. do. (issue of 1883) 100 104 —1073 | 104 —107 
9,384i Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 10 11g— 125 113— 125 
5,3341 Do. 7p.c. Cumulative Preference, Nos. 2,667 to 8,000 10 11g— 12 g— 123 
41,800 | India-Rubber, Gutta-Percha and Telegraph Works, Limited . 10 1S7—— 19 183— 193 19} 183 
200,0001 Do. do. 43 p. c. Deb., 1896.. 100 100 —102 100 —102 1014 a 
17,060 | Indo-European Telegraph, Limited.. 25 35 — 37 35 — 37 
11,334 | International Okonite, Ltd, Ordinary Nos. 22,667 to 34, 000 (£10 p. .) 10 9a— 10 a— 10 
11,334 Do. do. Preference Nos. 5,667 to 17,000... 10 93— 10 95— 10 
38,348 | London Platino-Brazilian Telegraph, Limited .. : 10 as ieee 
109,0002 Do. do. do. 6p.c. Debentures 100 105 —10y 106 —109 
43,900 |*Metropolitan Electric Supply, Limited, Nos. 6,101 to 50,000 £8 pa. 10 comme 3 (Bivessi cs 7 
438,984 | National Telephone, Limited, Nos. 1 to: 438,984 ... 5 ag As ct eek 4g 43 
15,000 Do. 6 p. c. Cum. Ist Preference .. 10 124— 123 124— 123% 1235 
15,000 Do. 6 p. c. Cum. 2nd Preference ‘(£8 only paid) 10 i— 104 93—- 104 10 
220,0L0 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) 1 meee 3 § 
9,000 | Reuter’s, Limited é 8 83s— 9 8i— 9 83 
209.750 South of England Telephone, Ltd., “Ordinary, Nos. 1 to 2, 000, 1 3 ey oe 
; "2,501 to 8,500, 93,251 to 300,000 ‘ : . 
20,000 Do. 6p.c. Cum. Pref., Nos. 1 to 20 ,000 (£34 only paid) 5 23— 3 23— 3 
3,381 | Submarine Cables Trust 2 my. Cert. 108 —112 108 —112 1994 109 
78,949 | Swan United Electric Light, Limited (£34 only paid) 5 4g— 5 a fa 4g 43 
37,350 | Telegraph Constiuction and Maintenance, Limited 12 43 — 45 43 — 45 445 443 
150,0C0l Do... do. do. 5 p. c. Bonds, red. 1894 100 100 —102 100 —102 

58,000 | United River Plate Telephone, Limited ... 5 o— 4 3— 4 
146,128 Do. do. 5 p. ¢. Debenture ‘Stock.. Stock 90 — 95 90 — 95 

3,2901 Do. do. 7 p. c. Debs., Nos. 1. to 1 5000 100 vee tes . . 

15,609 | West African Telegraph, Limited, Nos. 7,501 to 23,109... 10 a— 99 Sama 
290,9001 Do. do. do. 5 p.c. Debentures 100 98 —101 98 —101 

30,000 | West Coast of America Telegraph, Limited i 10 . a— 4g 2 23 
150,0001 Do. do. do. 8 p. c. Debs, repay. 1902 100 102 —107 101 —106 

64,174 | Western and Brazilian Telegraph, Limited a 15 10$— 113 10$— 11} 11 10% 
27,673 Do. do. do. 5p.c. Cum. Preferred .. 74 6i— 63 6i— 6} 63 oN 
27,873 Do. do. do. 5p.c. Deferred . 7 43— 5 41— 5 43 
200,0002 Do. do. do. 6p. c. Debentures “Al? 1910. 100 103 —106 103 —106 
250,C001 Do. 6 p. c. Mort. Debs., series “ B” of ’80, red. Feb., 1910 100 103 —106 103 —106 

88,321 | West India and Panama Telegraph, Limited .. 10 23— 3 2g— 33 3 

34,563 Do. do. do. 6 p. c. 1st Preference 10 ij 41g 113— 11¢ 118 

4,669 Do. do. do, 6 p.c. 2nd Preference... 10 ol —.12 11 — 12 

1,336,000 | Western Union of U.S. T'el., 7 p. c. lst Mort (Building) Bonds $1,000 | 120 —125 120 —125 

175,100 Do. do. 6p.c. Sterling Bonds ... 100 :99 —103 29 —103 

42,853 |*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42,953 (£3 only paid) 5 24— 28 2}—-— 23 

* Subject to Founders Shares. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Black}.ool Electric Tramway i apance Limited, £10 (£63 paid), 73—73 .—Elmore Copper Depositing Priorities, 7 —74.—Elmore’s 


French Patent Copper ,Depositing shares of £2 (issued at 10s. premium, £1 10s. paid, including premium, 2}—24.—House-to-House 
Company (£5 paid), 44—53.—London Electric Supply Corporation, Ordinary (£5 paid), 14—2§.—Manchester Edison and Swan 
Company, £9 (£1 paid) 11/- —13/-.-—Woodhouse & Rawson Ordinary of £5 (£2 10s. paid), 28—-23.—Preference, 4 —4. 


Bank Katx or Discount.—5 per cent. (4th December 1890). 
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THE ELECTRO-MAGNET.* 


By Prof. SILVANUS P. THOMPSON, D.Sc., B.A., M.I.E.E. 
(Continued from page 682.) 


Timr ConsTANTS OF ELECTRO-MAGNETS. 


I may here réfer to some determinations made by M. Vaschy,* 
respecting the co-efficients of self-induction of the electromagnets 
of a number of pieces of telegraphic apparatus. Of these I must 
only quote one result, which is very significant ; it relates to the 
electro-magnet of a Morse receiver of the pattern habitually used 
on the French telegraph lines. : 

L, in quadrants. 
0'233 and 0°265 
165 and 1°71 


Bobbins, separately, without iron cores 
Bobbins, separately, with iron cores ... 
Bobbins, with cores joined by yoke, 


coils in series ... ay ae is 6°37 
Bobbins, with armature resting on 
poles... ead 58 ae 10°68 


It is interesting to note how the perfecting of the magnetic circuit 
increases the self-induction. ¢ 

Thanks to the kindness of Mr. Preece, I have been furnished 
with some most valuable information about the coefficients of self- 
induction, and the resistance of the standard pattern of relays, and 
other instruments which are used in the British postal telegraph 
service, from which data one is able to say exactly what the time 
constants of those instruments will be on a given circuit, and how 
long in their case the current will take to rise to any given fraction 
of its final value. Here let me refer to a very capital paper by Mr. 
Preece in an old number of the “Journal of the Society of Tele- 
graph Engineers,” a paper ‘On Shunts,” in which he treats this 
question, not as perfectly as it could now be treated with the 
fuller knowledge we have in 1890, about the coefficients of self- 
induction, but in a very useful and practical way. He showed 
most completely that the more perfect the magnetic circuit is— 
though, of course, you are getting more magnetism from your 
current—the more is that current retarded. Mr. Preece’s mode 
of experiment was extremely simple ; he observed the throw of the 
galvanometer, when the circuit which contained the battery and 
the electrmagnet was opened by a key which at the same moment 
connected the electro-magnet wires to the galvanometer. The 
throw of the galvanometer was assumed to represent the extra- 
current which flowed out. Fig. 56 represents a few of. the 
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Fig. 56.—ELECTRO-MAGNETS OF RELAY, AND THEIR EFFECTS. 


results of Mr. Preece’s paper. Take from an ordinary relay a coil 
with its iron core, half the electro-magnet, so to speak, without 
any yoke or armature. Connect it up as described, and observe 
the throw given-to the galvanometer. The amount of throw 
obtained from the single coil was taken as unity, and all others 
were compared with it. If you join up two such coils as they are 
usually joined, in series, but without any iron yoke across the cores, 
the throw was 17. Putting the iron yoke across the cores, to con- 
stitute a horseshoe form, 496 was the throw; that is to say, the 
tendency of this electro-magnet to retard the current was 496 
times as great as that of the simple coil. But when an armature 
was put over the top the effect: went up to 2,238. By the mere 
device of putting the coils in parallel, instead of in series, the 
2,238 came down to 502, a little less than the quarter value which 
would have been expected. Lastly, when the armature and yoke 
were both of them split in the middle, as is done in fact in all the 
standard patterns of the British Postal Telegraph relays, the 
throw of the galvanometer was brought down from 502 to 
26. Relays so constructed will work excessively rapidly. 
Mr. Preece states that with the old pattern of relay having so 
much self-induction as to give a galvanometer throw of 1,688, the 
speed of signalling was only from 50 to 60 words per minute; 
whereas, with the standard relays constructed on the new plan, 
the speed of signalling is from 400 to 450 words per minute. It is 
a very interesting a very interesting and beautiful result to arrive 
at from the experimental study of these magnetic circuits. 


* Cantor Lecture. 
February 3rd, 1890. 
as Bulletin de la Société Internationale des Electriciens,” 
1886. 


Delivered before the Society of Arts, 


-ment which is true for some cases and not for others. 


SHort CorzEs versus Lone CoREs, 


In considering the forms that are best for rapid action, it ought 
te be mentioned that the effects of hysteresis in retarding changes 
in the magnetisation of iron cores are much more noticeable in the 
case of nearly-closed magnetic circuits than in short pieces. 
Electro-magnets with iron armatures in contact across their poles 
will retain, after the current has been cut off, a very large part of 
their magnetism, even if the cores be of the softest of iron. But 
so soon as the armature is wrenched off the magnetism disappears. 
An air-gap in a magnetic circuit always tends to hasten demag- 
netising. A magnetic circuit composed of along air-path and a 
short iron-path demagnetises itself much more rapidly than one 
composed of a short air-path and a long iron-path. In long pieces 
of iron the mutual action of the various parts tends to keep in 
them any magnetisation that they may possess; hence they are 
less readily demagnetised. In short pieces, where these mutual 
actions are feeble or almost absent, the magnetisation is less 
stable, and disappears almost instantly on the cessation of the 
magnetising force. Short bits and small spheres of iron have no 
“magnetic memory.” Hence the cause of the commonly received 
opinion amongst telegraph engineers that for rapid work electro- 
magnets must have short cores. As we have seen, the only reason 
for employing long cores is to afford the requisite length for wind- 
ing the wire which is necessary for carrying the needful circula- 
tion of current to force the magnetism across the air-gaps. If, for 
the sake of rapidity of action, length has to be sacrificed, then the 
coils must be heaped up more thickly on the short cores. The 
electro-magnets in American patterns of telegraphic apparatus 
usually have shorter cores, and a relatively greater thickness of 
winding upon them, than those of European patterns. 


Lecture IV.—DELIVERED FEBRUARY 10TH, 1890. 


ELECTRO-MAGNETIC MECHANISM. - 


Tue task before me to-night comprises the following matters :— 
First, to speak of that particular variety of the electro-magnet in 
which the iron core, instead of being attached to the coils, is 
movable, and is attracted into them. Secondly, to speak of the 
modes of equalising the pull of electro-magnets of various sorts 
over their range of action. Thirdly, to describe sundry mechanisms 
which depend on electro-magnets, Lastly, to discuss the modes 
of prevention or diminution of the sparking which is so almost 
invariably found to accompany the break of circuit when one is 
using an electro-magnet. 


THE CoIL-AND-PLUNGER. 


First, then, let me deal with the apparatus wherein an iron core 


_ is attracted into a tubular coil or solenoid, an apparatus which, 


for the sake of brevity, I take the liberty of naming as the coil- 
and-plunger. Now, from quite early times, from 1822 at any rate, 
it was known that a coil would attract a piece of iron into it, and 
that this action resembled somewhat the action of a piston going 
into a cylinder—resembled it, I mean to say, in possessing an ex- 
tended range of action. The use of such a device as the coil- 
and-plunger was even patented in this country in 1846 
under the name of “a new electro-magnet.” Electro-magnetic 
engines, or motors, were made on this plan by Page, and afterwards 
by others, and it became generally known as a distinct device.” 
But even now, if you inquire into the literature of the text-books 
to know what are the peculiar properties of the coil-and-plunger 
arrangement, you will find that the books give you next to no in- 
formation. They are content to deal with the thing in very 
general terms by saying: here is a sort of sucking magnet; the 
core is attracted in. Some books go so far as to tell you that the 
pull is greatest when the core is about half way in, a statement 
which is true in one particular case, but false in a great many 
others. Another book tells you that the pull is greatest at a point 
one centimetre below the centre of the coil, for plungers of all 
different lengths—which is quite untrue. Another book tells you 
that a wide coil pulls less powerfully than a narrow one, a state- 
The books 
also give you some approximate rules, which, however, are very 
little to the point. The reason why this ought to receive much 
careful consideration is because in this mechanism of coil-and- 
plunger we have a real means not only of equalising, but also of 
vastly extending the range of the pull of the electro-magnet. Let 
us take a very simple example for the sake of contrasting the 
range of action of the ordinary electro-magnet with the range of 
action of the coil-and-plunger. 

Here are some numbers which are given in a paper with which 
I have long been familiar, a paper read by the late Mr. Robert 
Hunt in 1856 before the Institution of Civil Engineers, and dis- 
cussed, with that eminent engineer, Robert Stephenson, in the 
chair. Mr. Hunt described the various types of motors, and 
spoke of this question of the range of action. He recounted 
some experiments of his own in which the following was 
the range of action. There was a horse-shoe electro-magnet which 
at a distance zerc—that is, when its armature was in con- 
tact—pulled with a pull of 220 lbs.; when the distance was 
made only 5,4,th of an inch (4 mils), the pull fell to 
90; and when the distance was increased to 20 mils (5th of an 
inch), the pull fell to only 36 lbs. The difference from 220 to 36 
was within a range of 4th of an inch. He contrasts this with 
the results given by another mechanism, not quite the simple eoil 
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and plunger, but a variety of electro-magnet brought out about 
the year 1845 by a Dane living in Liverpool named Hjorth, where- 
in a sort of hollow truncated cone of iron (fig. 57), with coils 
wound upon it—a hollow electro-magnet, in fact—was caused to 
act on another electro-magnet, one being caused to plunge into 
the other. Now we have no information what the pull was at 
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Fig. 57.—HsortH’s ELEcTRO-MAGNETIC MECHANISM. 


distance zero with this curious arrangement of Hjorth’s, but at a 
distance of 1 inch the pull (with a very much larger apparatus 
than Hunt’s) was 160 lbs., the pull at 3 inches was 88 lbs., at 
5 inches 72 lbs. Here, then, we have a range of action going not 
over ,th of an inch, but over 5 inches, and falling not from 220 to 
36, but from 160 to 72, obviously a much more equable kind of 
range. At the Institution of Civil Engineers on that occasion, a 
number of the most celebrated men, Joule, Cowper, Sir William 
Thomson, Mr. Justice Grove, and Professor Tyndall discussed 
these matters—discussed them up and down—from the point of 
view of range of action, and from the point of view of the fact 
that there was no means of working them at that time except by 
the consumption of zinc in a primary battery; and they all came 
to the conclusion that electric motors would never pay: Robert 
Stephenson summed up the debate at the end in the following 
words :—“ In closing the discussion,” he remarked, ‘“‘ there could 
be no doubt from what had been said that the application of 
voltaic electricity, in whatever shape it might be developed, was 
entirely out of the question commercially speaking. Without, 
however, considering the subject. in that point of view, the 
mechanical applications seemed to involve almost insuperable 
difficulties. The power exhibited by electro-magnetism, though 
very great, extended through so small a space as to be practically 
useless. A powerful magnet might be compared, for the sake of 
illustration, to a steam engine with an enormous piston, but with an 
exceedingly short stroke; such an arrangement was well known to be 
very undesirable.” 

Well, from the discussion in 1856—when this question of the 
length of range was so distinctly set forth—down to the present, 
there have been a large number of attempts to ascertain exactly 
how to design a long range electro-magnet, and those who have 
succeeded have, as a general rule, not been the theorists; rather 
they have been men compelled by force of circumstances to arrive 
at their result by some kind of—shall we call it—“‘ designing eye,” 
by having a sort of intuitive perception of what was wanted, and 
going about it in some rough and ready way of their own. Indeed, 
I am afraid had they tried to get much light from calculations 
based on orthodox notions respecting the surface distribution of 
magnetism, and all that kind of thing, they would not have been 
much helped. There is our old friend, the law of inverse squares, 
which would of course turn up the first thing, and they would be 
told that it would be impossible to have a magnet that pulled 
equally through any range, because the pull was certain to vary 
inversely according to the square of the distance. I notice that, 
in a report of my second lecture in one of the London journals, I 
am announced to have said that the law of inverse squares did not 
apply to electric forces. I beg to remark that I have said no such 
thing. It is well to be precise as to what one doessay. There has 
been a lively discussion going on quite lately whether sound 
varies as the square of the distance—or rather, whether the 
intensity of it does—and the people who dispute on both sides 
of the case do not seem to know what the law of inverse 
squares means. I have also seen the statement made last 
week in the columns of the Times by one who is supposed 
to be an eminent authority on eyesight, that the intensity of the 
colour of a scarlet geranium varies inversely with the square of 
the distance from which yousee it. More utter nonsense was 
never written. The fact is, the law of inverse squares, which is 
a perfectly true mathematical law, is true not only for electricity 
but for hght, for sound, and for everything elsé, provided it is 
applied to the one case to which a law of inverse squares is applic- 
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able. That law is a law expressing the way in which action ata 
distance falls off when the thing from which the action is pro- 
ceeding is so small compared with the distance in question that it 
may be regarded asa point. The law of inverse squares is the 
law universal of action proceeding from a point. The music of an 
orchestra at 10 feet distance is not four times as loud as at 20 
feet distance ; for the size of an orchestra cannot be regarded as 
a mere point in comparison with these distances. If you can con- 
ceive of an object giving out a sound, and the object being so small 
in relation to the distance at which you are away from it, that it is 
a point, the law of inverse squares is all right for that, not for the 
intensity of your hearing, but for the intensity of that to which 
your sensation is directed. In no case, however, are sensations 
absolutely proportional to their causes. When the magnetic 
action proceeds from something so small that it may be regarded 
as a point compared with the distance, then the law of inverse 
squares is necessarily and mathematically true. 

You may remember that I produced an apparatus (fig. 27) 
which I said was the only apparatus hitherto devised which 
did directly prove experimentally the law of inverse squares for 
the case of a magnetic pole. There was in it a pole, virtually a 
point at a considerable distance from a small magnetic needle, 
which was also virtually a point. x 

The law of inverse squares is true ; but it is not what one works 
with when one deals with electro-magnets having ends of a visible 
size, acting on armatures themselves of visible sizes, and quite 
close to them. If you take a case which never occurs in practice, 
an armature of hard steel, permanently magnetised, so far away 
from an electro-magnet (or rather from one pole only) that the 
distance between the one pole and the armature on which you are 
acting is so very great compared with each of them, that each of 
them may be regarded by comparison as a point, then the law of 
inverse squares may be rightly applied, but not unless. 

Now we want to arrive at a true law. We want to know 
exactly what the law of action of the coil and plunger is. It is 
not a very difficult thing to work out, provided you get hold of the 
right ideas. We must begin with a simple case, that of a short 
coil consisting of but one turn acting on a single point pole. 
From this we may proceed to consider the effect on a point pole of 
a long tube of coil. Then we may go on to a more complex case of 
the tube coil acting on a very long iron core; and, last of all, 
from the very long iron core we may pass to the case of a 
short core. 

You all know how a long tube 2f coil such as this will act on an 
iron core. Let us make an experiment with it. I turn on the 
current so that it circulates around the coil along the tube, and 
when I hold in front of the aperture of the tube this rod of soft 
iron, it is sucked into the coil. When I pull it out a little way it 
runs back, as with aspring. The current happens to be a strong 
one—about 25 ampéres; there are about 700 turns of wire on the 
coil, The rod is about 1 inch in diameter and 20 inches long. So 
great is the pull that I cannot pull it entirely out. The pull was 
very small when the rod was outside, but as soon as it gets in it is 
pulled actively, runs in, and settles down with the ends equally 
protruding. Thetubular coil I have been using is about 14 inches 
long; but now let us consider a shorter coil. Here is one here 
only half-an-inch -from one end to the other, but I have one some- 
where still shorter, so short that the length, parallel to the axis, is 
very small compared with the diameter of the aperture within. 
The wire on it consists of but one single turn. Taking such a 
coil, treating it as only one single ring, with the current going 
once round, in what way does it act on a magnet that is placed on 
the axis? First of all, take the case of a very long, permanently 
magnetised steel magnet, so long, indeed, that any action on the 


Fig. 58.—Acrion oF SInGLE CoIL oN PoINT-POLE ON AXIS. 


more distant pole is so feeble that it may be disregarded altogether, 
and only one pole, say the north pole, is near the coil. In what 
way will that single turn of coil act on that single pole? This is 
the rule, that the pull does not vary inversely as the square of the 
distance, nor as any power at all of the distance measured straight 
along the axis, but inversely as the cube of the slant distance. 
Let the point o in fig. 58 represent the centre of the ring, 
its radius being y. The line, 0 p, is the axis of the ring, and the 
distance from 0 to P we will calla. The slant distance from P to 
the ring we calla. Then the pull on the axis towards the centre 
of this coil varies inversely as the cube of a. That law can be 
plotted out in a curve for the sake of observing the variations of 
pull at various points along the axis. Allow me to draw your 
attention to fig. 59, which represents a section or edge 
view of the coil. At various distances right and left of the coil 
are plotted out vertically the corresponding force, the calculations 
being made for a current of 10 ampéres, circulating once around a 
ring of 1 centimetre radius. The force with which such a current 
acts on a magnetic pole of unit strength placed at the central 
point is 628 dynes. If the pole is moved away down the axis, the 
pull is diminished; at a distance away equal in length to the 
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radius it has fallen to 2°22 dynes. Ata distance equal to twice 
the radius, or one diameter, it is only 0°56 dynes, less than one- 
tenth of what it was at the centre. At 2 diameters it has fallen 


O17 O16 


Fic. 59.—Action atone Axis oF SINGLE CoIL. 


to 0°17 dyne, or less than 3 per cent. ; and the force at 3 diameters 
is only about 2 per cent. of that at the centre. 


(To be continued.) 


NEW PATENTS—1890. 


18491. ‘‘ Improvements in dynamo-electric machines.” R. 
Kennepy. Dated November 17. (Complete.) 

18537. “ Improved method of signalling on railways, and 
appliances connected for electrically operating same.” EK. S.Coox. 
Dated November 17. 

18554. “ Improvements relating to the fixing in insulating 
bases of blocks for connecting electrical conductors.” . H. J. 
Pizrce. Dated November 17. 

18555. “ Improvements in electrical switches.” H. J. Pimrce. 
Dated November 17. 

18556. ‘ Improvements in electrical switches.” H. J. PrERcE. 
Dated November 17. 

18557. ‘“ Improvements in electrical switches.” H. J. Pizrce. 
Dated November 17. 

18558. “ Improvements relating to electrical pendants and 
other portable or movable electrical devices.’ H. J. Pierce. 
Dated November 17. 

18576. ‘‘ Improvements in apparatus for controlling electric 
currents.” R. H.C. Nevinte. Dated November 18. (Complete.) 

18587. “Improved form of electric locomotive.” J. Parr. 
(Communicated by F. W. Dean, United States.) Dated Novem- 
ber 18. 


18589. “ Improvements in electric railway signals.” W. H. 
Wappett. Dated November 18. (Complete.) 
18625. “ Improvements in and relating to apparatus for use in 


electric welding, forging, and other metal-working operations.” 
H. H. Lake. (Communicated by H. Lemp, United States.) 
Dated November 18. (Complete.) 

18631. “ Improvements relating to the welding of metals by 
electricity.” H. H. Lake. (Communicated by E. Thomson, 
United States.) Dated November 18. (Complete.) 

18638. ‘‘ Improvements in electricity meters.” E. Hartmann 
and W. Braun. Dated November18. (Complete.) 

18660. “ An improved terminal for electric’ lampholders.” 
A. J. McGzrocu. Dated November 18. 

18776. “ Electric telegraphic communication between termini, 
intermediate stations, &c., and railway trams or vehicles in 
motion.” A. T. J. Curmorz,and F. H. Bornron. Dated Novem- 
ber 20. 

18890. ‘ Improvements in automatic telephone connectors.” 
J. Y. Jonnson. (Communicated by the Automatic Electric Ex- 
change Company, United States.) Dated November 21. 

18896. ‘* Improvements in the process and apparatus for manu- 
facturing copper tubes, sheets, strips, and wires by electrolysis.” 
A. S. Enmore. Dated November 21. (Complete.) 

18904. “ Improvements in magneto-electric telephonic appara- 
tus.” H.T.O. Fraser. Dated November 21. 

18910. “ Improved apparatus for stopping machinery by elec- 
tricity.” C.F. Josz. Dated November 21. 

18913. “ An improved electrical switch.” 
Dated November 21. 

18969. “ Animproved apparatus for measuring the resistance 
and insulation of electric conductors.” W. A. Pricr and W. E. 
Gray. Dated November 22. 


E. L. Josepn. 


18993. ‘“ Improvements in and relating to electric clocks.” - 


N. Proxuororr and N. Fauupere. Dated November 22. 


(Complete.) 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS 1889. 
11941. “Improvements in switchboards for telephone ex- 


change.” Mix and Genzst and W. OxrsrerRricH, Germany. 
Dated July 27. 8d. Each switch-hole consists merely of two con- 


ducting portions, a socket and a spring, lying against and in- 
sulated from the former by means of ebonite or the like. 4 
claims. 


15963. “Improvements in the manufacture of electrodes or 
plates for electrical batteries.” Dr. Paun Scuoor. Dated October 
10. 6d. A compound soluble lead salt is decomposed by an 
electric current, its constituent parts being deposited upon suit- 
ably-shaped conducting plates or supports. Such a compound 
salt may be prepared by mixing sulpho-glycerine acid or naph- 
thalin-sulpho acid, or both, with sulphuric acid, and adding 
thereto an oxide or carbonate of lead and one or more of the 
alkalies, potash, soda, or ammonia, until the acids are neutralised 
or saturated. 7 claims. 


17521. “ Improvements in the distribution and regulation of 
electric currents.” W. Ciark. (A communication from abroad 
by S. Schuckert & Co., of Niirnberg.) Dated November 4. 11d. 
Consists :—1. In a system of distribution designed for a uniform 
tension of consumption and receiving electric energy from two or 
more current supply circuits (a) to regulate tensions at the ter- 
minals of all the supply leads with variable consumption 
of current, and (6) to allow of unequal falls of tension in the 
several supply leads with a maximum consumption of current. 
2. At places where variation in the intensity of the light is re- 
quired, to allow of the alteration of the tension of the lamps 
according to the brightness desired, both being effected without 
the usnal resistances which consume uselessly a portion of the 
electrical energy, and convert the same into heat. 9 claims. 


18821. “Improvements in electric baths, or apparatus for 
applying electricity for medical or other similar purposes.” Dr. 
Gustav GAERTNER. Dated November 23. 8d. The inventor 
divides the bath into two perfectly separate compartments or cells 
by means of a partition made in two parts. The lower part of 
this partition is permanently united to the sides and to the 
bottom of the bath, but the upper part is capable of being re- 
moved, or of sliding upwards and downwards in guides, so as to 
be capable of joining the lower part, and forming. with the latter 
a partition, making a tight joint with the sides and bottom of the 
bath. Both the upper and the lower divisions of this partition 
are cut away so as to form an opening between them, the edges of 
which are provided with India-rubber cushions or pads. Suitable 
electrodes or metal plates are provided around the interior of the 
bath at the sides, and those in one compartment are connected 
with the positive pole, and those in the other compartment with 
the negative pole of the electric generator or source of electricity. 
pei these electrodes or plates a wood lining may be provided. 
2 claims. 


18939. ‘ Improvements in and connected with railway and 
tramway vehicles and with their propulsion by. means of elec-. 
tricity.” H.P.Houit. Dated November 26. 8d. According to 
these improvements the body of each vehicle is carried on two 
bogies, one at each end of the vehicle; but instead of the bogies 
being entirely below the under-framing, as in ordinary cases, it is 
arranged that the ends only of the vehicles shall rest upon and 
be carried by less than one-half of each bogie. 6 claims. 


1890. 


1037.‘ Improvements in mechanical telephones.” RK. C. M. 
Bowxzs. Dated January 21. 6d. Consists in suspending or 
holding the telephone upon the line wire without other support 
than the wire itself, and then providing means for holding the 
diaphragm of the telephone under a tension equal to, or propor- 
tionate to, that line wire, and it further consists in providing 
means for adjusting the tension of the diaphragm. 4 claims. 


2986. “Improvements in electric lamp sockets and devices 
attached thereto for regulating the light.”” W. F. Wounin and 
E.H. Weeurnz. Dated February 25. 8d. The object of this 
invention is to provide means for controlling the intensity of the 
light of an incandescent electric lamp, so that it may be of any 
degree desired, as is the case with the flame of an ordinary gas 
burner. 7 claims. 


3455. “ Improvements in and relating to electric secondary 
batteries or accumulators.” H. H. Laxe. (Communicated 
from abroad by T. Ewing, of New York.) Dated March 4. 8d. 
Relates first to a new ¢onstruction of storage cell, and consists 
in the combination of the electrodes with the supporting bridge 
pieces of non-conducting material, with the interposed supporting 
and spacing bars of like material, and with the bolts or other 
means af clamping the various parts into a united body; and 
second, in a new method of preparing active material for use in 
storage cells, and preferably in cells of the form set forth. 8 
claims. 


3787. ‘Improvements in electric railways.” H.W. Lissey. 
Dated March 10. 8d. Consists in the peculiar construction of the 
track and its supports, the construction of the car and the manner 
of mounting the same, and also in the construction of the switch 
and the means of shifting a car from an upper to a lower track, 
or vice versd. 10 claims. 


4407. “Improvements in electric railways.” J. B. McGrew. 
Dated March 21. 8d. Relates to underground conduit electric 
railways. 7 claims. 


nt 
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5344. “ Improvements in apparatus for measuring the strength 
and electromotive force of electric currents.” H. H. Laxz. 
(Communicated from abroad by M. M. Garver, of America.) 
Dated April 8. 8d. Consists in apparatus for measuring the 
strength and electromotive force of currents of electricity. In 
accordance with the special construction adopted, the instrument 
may be arranged either as an ammeter or device for measuring the 
strength of a current in ampéres, or as a voltmeter for measuring 
the electromotive force of a current in volts. 10 claims. 


5782. “ An electric lamp for water closets.’ A. Hiorru. 
Dated April 16. 6d. The object of this invention is to provide a 
means for throwing electric light on the seat of water closets by 
raising the lid, thereby allowing the user to ascertain whether 
mee seat is clean and the closet generally in proper order. 1 
claim. 


CORRESPONDENCE. 


Telegraph Statistics. 


The statistical notice in your No. of November 28th, 
“Use of the Telegraph,” is wrong in all figures except 
in those concerning Great Britain. The correct figures, 
showing the number of telegrams for every 100 inhabi- 
tants (1888) are as follows : Great Britain, 140 ; France, 
80; Germany, 42; Italy, 30; Austria, 22; Hungary, 
19 ; Russia, 9. 

The respective figures for 1889, if you care to know, 
are, according to the reports made by the Telegraph 
Administrations to the International Telegraph Bureau 
at Berne are: Great Britain, 163; France, 88; Germany, 
45 ; Italy, 26; Austria, 20; Hungary, 19; Russia, 9. 
The rhapsodic correspondent of La Lumiere Hlectrique 
must tune down his dithyrambic; he may see from 
this that his country’s civilisation, its industrial pro- 
gress and intelligence, are just half way to those of 
Great Britain, and not so very close as he deems fit to 
infer from incorrect figures. : 

F. Hennicke, : 
= Lewppgerstr, 15, G.P.0. 


Berlin, W., December 6th, 1890. 


Count Mattei’s Coloured Electricities. 


My attention has been called to your notice in the 
November 2lst number of your Journal of my pub- 
lished analysis of Count Mattei’s so-called “ Elec- 
tricities.” You very properly take exception to the in- 
accurate statements purporting to show they are not 
electrical. Permit me toexplain. I did not anywhere 
publish the report. Mistakes have occurred in the 
publication. The words “electrical” (except when 
quoted as the name of the preparations) should in every 
case have been printed “ magnetic.” The absence of 
electrical properties was shown by the use of the gold 
leaf electroscope, and by pith-balls. Unfortunately this 
was omitted in the report as published. 

As an old pupil of the late Prof. Guthrie, whose cer- 
tificate I gained at the Royal School of Mines, I am not 
likely to confuse electricity with magnetism, or to be 
anxious, a8 your last words suggest, to bolster up any- 
thing in the way of quackery. 

While pointing out such an inaccuracy of nomen- 
clature, it would have done even greater service to 
science had you further pointed out the utter absurdity 
of pretending to thus bottle up either electricity or 
magnetism in liquids for curative purposes. Your 
Journal is so widely quoted that an authoritative state- 
ment from you would do great good in such a matter. 

To the scientific mind it may seem even puerile to 
attempt to show scientifically that such claims are un- 
true, but, unhappily, it is necessary to do so for the 
benefit of the general public. Who else would believe 
it for want of any attempt at disproof. 


Alf. W. Stokes. 
[We are very pleased to insert this letter, and we 


hope that our correspondent’s disclaimer will meet 
with general publicity.—Ebs. ELEC. REV.] 
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Electric Light on Shipboard. 


In his interesting letter on the above subject in your 
last issue, Mr. Rankin Kennedy says :—“ The lead- 
covered wire, without a continuous insulation of vul- 
canised rubber, is a failure on board ship.” 

As this statement is not borne out by facts—at all 
events so far as my own experience is concerned in the 
lighting of ships of war—it seems to me well that it 
should be questioned. 

The English Admiralty have now for some years 
employed for a large number of their ships lead-covered 
eable, with insulation composed of yarn impregnated 
with bitumen, and as they still continue to specify 
this combination, it is presumable that they find it to 
be satisfactory in practice. 

Messrs. Sir W. G. Armstrong, Mitchell & Co., of 
Elswick, have also employed similarly insulated and 
protected wire and cable throughout a number of war 
vessels, and Iam able to state that with due care in 
jointing, and in seeing that the cable was both pro- 
perly handled during the process of fixing, and well 
made in the first instance, the results have been good. 

With insulation of this class it is, of course, highly 
necessary that the sheathing be made perfectly water- 
tight at all joints ; but this is effected by lapping the 
insulated joint with sheet lead, or covering the joint 
with a lead sleeve and soldering the whole all round. 

Mr. Kennedy’s unsatisfactory experience may have 
been due to this operation having been imperfectly 
performed, or possibly in the cases on which he bases 
his opinion the cables may have been injured in 
erection, or fixed without protection in places where 
they were liable to violent mechanical wear and tear 
sufficient to perforate the lead covering. For such 
localities lead-sheathed cable, however insulated, is ob- 
viously unsuitable unless protected with an additional 
covering of wood or sheet iron. 

Provided the joints are made thoroughly watertight, 
and the lead is maintained intact, the only places where 
moisture can find its way into the insulation is at the 
extremities of the wires. There is, however, no great 
difficulty in properly constructed fittings, suitably 
placed, in arranging that such ends are kept dry, and 
where necessary, the wires can be sealed into the 
fittings, so as to be practically watertight. 

On board ship, even more than in the case of land 
installations, films of condensed moisture are Very apt 
to become deposited on the slate or porcelain bases of 
switches, cut-outs, &c., and ship engineers are very 
liable to attribute the resulting defective insulation to 
bad cables and wires, when these are really in no way 
to, blame. 

I have found that in such instances the deficiency of 
insulation due to this condensed moisture can be re- 
moved by electrolysis, it being sufficient to connect 
one pole of the dynamo to the ship’s plating through a 
safety resistance of one or two lamps, and the other to 
the lamp circuits, and run the dynamo for a few hours. 
This has the effect of decomposing the moisture, 
and the result as regards improved insulation is sur- 
prising. 


December 8th, 1890. 


A, A. C. Swinton. 


The Electro-Deposition of Copper. 


With reference to your answers to the eight points 
selected by me, in which your statements with regard 
to the Elmore process were seriously incorrect, and in 
which you requested me to point out your mistakes, I 
would remark :—l. You accept my correction, but ask 
me for a statement as to the number of tanks and of 
amperes required for depositing 20 tons per week. 
Both these points are given in Dr. Hopkinson’s report 
from which you have quoted, and I would be obliged 
by your inserting it in full. Yet, as the matter still 
seems to present some difficulty to your mind, I give 
the simple calculations. : 

Taking 1:18 grammes as the weight of copper de- 
posited per ampére-hour, then 600 ampéres for 150 
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hours, in 60 tanks, give 1:18 x 600 x 150 x 60 = 6,372 
kilos., or slightly more than 6 tons. 

Four circuits, therefore, of 600 ampéres, or 2,400 
amperes in all, will give about 24 tons per week. By 
a similar calculation, we find that four circuits of 500 
ampéres each will give slightly over 20 tons per week. 

With a current density of 16 ampéres per square foot 
of cathode surface, each tank will require about 32 
square feet of cathode, equivalent to a tube of about 10 
feet.long and 1 foot diameter, while the total cathode 
surface will amount to 7,680 square feet. We have, 
therefore, instead of 287,620 ampéres, and 15,979 square 
feet of cathode surface, as given by you, somewhat over 
2,000 ampéres, and slightly less than 8,000 square feet 
of cathode surface. 

2. I accept your disclaimer, but it is impossible to see 
the object of your calculations, except to support your 
contention, which is absolutely opposed to the ex- 
perience of years, viz., “that to deposit 20 tons per 
week would involve the use of enormous tanks worked 
under conditions that would be impossible, except by a 
heavy outlay for tank space.” 

My 4th, 5th, 7th and 8th points have not been denied 
by you. 

You state, however, that I claim that the Elmore 
process enables the size of the tanks to be reduced. This 
was not my statement. 

A tank must be large enough to contain the article 
which is to be made in it, and this depends entirely 
upon the requirements of the trade. 

I will repeat my statement in slightly different words, 
in order to make it as clear as possible. 

Ceteris paribus, the weight of metal which can be 
deposited in a given time with a given tank plant, 
varies directly with the current density. 

It may be stated with certainty that where coal is 
cheap, as in England, copper refiners would gladly 
work with a higher current density than they generally 
employ, if they could secure a good class of copper. 

With regard to the remaining point (6), you en- 
deavour to weaken the importance of the proofs I have 
brought forward substantiating the other seven points, 
by referring to them as “side issues.” 

I am, however, ready to accept your view that the 
sixth point is the crucial one, 

Now, you quoted from M. Fontaine’s book the cost 
of refining in the Norddeutsche Affinerie as £8 per 
ton, the other two establishments then mentioned 
working at over £12 per ton. You enquire from the 
former whether the figure is correct. The answer is 
just what might be expected. 

They state the figure is incorrect. 

This strengthens my point. 

For as the price for electrically deposited copper in 
the open market is less than £8 per ton, and it is certain 
that they are not working at a loss, we may safely 
assume that it costs them less than £8 per ton. 

Why then is Dr. Hopkinson’s estimate of £5 per ton 
so far wrong ? 

Why, again, should this estimate “be trebled,” as 
contended by you? 

It is hardly consistent on your part to suggest now, as 
you appear to do, that if the price is so low, the Elmore 
Company will find their profit very small, owing to 
competition. 

You fail, also, to distinguish between the price of 
the raw material produced in copper refineries, which 
afterwards has to be worked up into finished articles, 
and the price of the finished article which is produced 
by the Elmore method during the process of refining. 

In auswer to your two queries (@) and (0) on this 
point I would reply :— 

(a) Copper articles produced by the Elmore process 
can compete most advantageously with copper other- 
wise prepared, and this in the case of articles for which 
there is a large demand, and in which the superiority 
of the article produced at once secures a market. 

This point may be determined at once by comparing 
the market prices for articles such as are particularly 
adapted for production by the Elmore process with 
even the exaggerated cost assumed by you. 


(b) The economies of the Elmore process ave such 
as to enable the company to sell a superior article at 
current prices and leave a substantial profit. 


: W. Stepuey Rawson. 
December 9th, 1890. 


P.S.—Referring, separately, to the letter of Mr. 
Desmond G. FitzGerald, I have only to say that as re- 
gards the work done in the tanks themselves it is 
immaterial whether they are in series or parallel; but 
for practical work there is an enormous difference. 

The ‘parallel system ” teems with practical diffi- 
culties, and I do not think it need be seriously dis- 
cussed. 

As I am not responsible in any way for the article 
in the New York Hlectrical Engineer, with which, I 
beg to inform you, I had nothing to do, I will not 
trouble to follow the several arguments by which Mr. 
FitzGerald endeavours to justify the employment of a 
parallel system of electro-depositing. I would simply 
ask him to be so good as to let your readers know 
where dynamos can be obtained which will, with a 
reasonable efficiency, give an output of, say, 100 H.P., 
with a terminal E.M.F. of 1 volt ? 

His letter points to the existence of such a machine, 
although a calculation of its internal resistance appears 
to place it in the same category as “the bath.” Yet as 
the feasibility of a parallel system depends upon its 
existence, he, perhaps, can give us the necessary infor- 
mation. It would appear from Mr. FitzGerald’s letter 
that he is responsible for the calculations in the original 
article, the errors of which I have pointed out, for he 
says (no doubt inadvertently), “ only an outsider would 
suppose fora moment that owr data in relation to a 
single tank were intended to imply, in cass of extended 
operations, the construction of an enormous reservoir.” 


[In the above communication, Mr. Stepney Rawson’s 
familiar 8 points again make their appearance. The 
letter reached us too late to comment upon it at any 
length, but it confirms the impression we expressed 
that the “absurdity ” which was so very apparent in 
Mr. Rawson’s previous letters, recoils on Mr. Rawson 


himself. Our correspondent says we have _ not 
“denied” some of his points, as he previously 
said we had not “answered” some others. They were 


all dealt with by us, and we see no reason whatever 
to add to what we have already said about them. 
On the new points raised in the letter, Mr. 
Rawson takes for granted that a price which is in- 
correct is incorrect in the direction he wants it to be. 
We are not satisfied that the reasons he gives settle the 
question. Many other points assume the success of 
the Elmore process, which is, of course, all very 
well for Mr. Rawson, but may be held under 
reserve by others. We may say, with all respect, 
that, in reply to our crucial questions, we ex- 
pected something more than an italicised “can” 
and “are.” There is a P.S. which shows Mr. 
Rawson to have been a diligent reader of Mr. 
FitzGerald’s letter, We will leave Mr. FitzGerald 
to reply to the questions asked him, and for our 
part we ask Mr. Rawson to kindly refer again to 
Mr. FitzGerald’s letter, where he will see the plural 
number is largely used throughout, as it almost inva- 
riably is in scientific articles or papers dealing with data 
actual or suppositious. Mr. Rawson must try again. 
He should not seize upon such slender data to father 
upon an individual an article for which the Editors of 
the ELECTRICAL REVIEW are alone responsible.—EDS. 
ELEC. REY. ]. 


Reviews. 


I will only so far break through the rules of 
journalistic etiquette as to say that your recent critique 
on my “Practical Electrical Notes,” second edition, is 
somewhat severe. 

But you make a direct misstatement when you say 
that the machines are undescribed. Vide page 164 
et seq. 
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Now, as such a statement is likely to do my book 
real harm, and as it is quite incorrect, I trust you will 
do me the justice of inserting a correction in your next 
issue. 

W. Perren Maycock. 

[Our reviewer admits that there are descriptions, of 
the trade circular description, but they are not full 
enough to be of much value.—EDs. ELEC. REV. ] 


Improvements in Telephone Ex:hange Switchboards. 


The articles in your impressions of October 24th and 
31st on the above subject are, without question, of con- 
siderable interest to all persons connected with tele- 
phonic enterprise in. this country, and- perhaps in a 
greater degree to those who are in charge of foreign 
systems, and have not opportunities of making them- 
selves personally acquainted with the various develop- 
ments and improvements which are from time to time 
being made, 

After carefully reading the two articles in question, 
it seems that something more may with advantage be 


said on the subject of switchboards for small exchanges, 


Without doubt, both the double and single cord systems 
have individual points which are valuable, and which 
cannot easily be obtained by combination, and it there- 


fore becomes a question as to which system gives the 


greatest efficiency. 

When comparing the two systems, it may, in the first 
place, be said that it is objectionable to have in a tele- 
phone circuit more contact points than are absolutely 
necessary. Therefore, in principle, the single cord 
system is preferable, and it remains to be seen whether 
this advantage can be retained in practice satisfactorily. 
I do not hesitate to say that it can, and that other ad- 
vantages can also be obtained. 

The points to be aimed at are :— 

1, A celerity in operation and general efficiency. 

2. Simplicity in the arrangement of the circuits, 
and freedom from more circuit breaks than are necessary, 

With regard to these points— 

1. (@) Mr. Kingsbury claims that the number of 
movements in effecting a connection and disconnection 
of two wires is the same on both boards. On the single 
cord board the three first movements given by Mr. 
Kingsbury are in reality of much less value than is 
attributed to them. They certainly are not equal to 
more than 15, movements, as the plug used is the same 
in each movement, and any one who has been accus- 
tomed to operate both boards will find this to be so. 
Therefore, I make the operating of the single-cord 
board equal to, say, 54 movements, and the double cord 
board to 7 movements. Mr. Kingsbury asserts that the 
double cord movements are done more quickly. I do 
not see what reason he can give, and in practice it is not 
the case. On single cord boards of the latest design 
only four movements are required, if an automatic 
ringing machine is employed, and five if the ring- 
ing has to bedone by hand. Therefore, as far as celerity 
is concerned, the single cord system has the advantage. 

(b) The single cord system has been in use for some 
years, and, when properly fitted, has, as far as I am 
aware, had no objection of importance brought against 
its efficiency. 

2. As to simplicity of circuits, &c—When two lines 
are connected on the single cord board there is only one 
point of contact, 7.¢., that between the called plug and 
the calling jack. On the double cord board there are 
four, 7.e., two plug and spring jack contacts, and two con- 
tacts in the key which is inserted into each pair of 
cords to enable the operator to speak and ring. Every 
practical telephone man will agree that nothing gives 
more trouble than key contacts, and this is why they 
have been entirely done away with on the single cord 
boards. 

It is evident that keys might have been fitted on the 
latter, and that if this had been done the movements re- 
quired to effect a connection and disconnection would 
have been reduced to four as compared with seven on 
the double cord board. . 


Mr. Kingsbury; refers to the size of the single cord 
board described in your article of October 24th, and I 
agree with him that it might be reduced, and this can 
be done without in any way causing the difficulty in 
the plugs as he suggests. This is not an important 
point, however, as it is not usual to place two one 
hundred line boards side by side. From some cause or 
other it is usually found advisable to put in a new board 
when the exchange outgrows the capacity of the exist- 
ing one. The boards are made for 30, 50, 100, and 150 
lines in the style shown in the diagram of October 24th. 
The canopy pattern board is used for larger sizes. The 
“ cross connections ” are therefore never necessary. Mr. 
Kingsbury points out that the double cord board which 
he advocates as being the best is only 23 inches wide, 
and is for 100 subscribers. ‘Thus 500 subscribers 
would occupy a space of less than 10 feet.” I need 
only say that it would be quite impossible to work 500 
subscribers in a space of 10 feet. In the majority of 
exchanges two operators are required for 100 to 130 
subscribers, and seven to ten operators cannot work 
with a sitting space of 16 inches in the one case and 
10 inches in the other. 

I think it has been shown that there is'a saving in 
operators’ work on the single cord system, and that 
other advantages, such as absence of keys and their 
accompanying faults are obtained. 


H. F. Jackson. 
December 3rd, 1890. 


Since writing the above letter I have seen the further 
correspondence in your issue of December 5th. Mr. 
Kingsbury writes at great length in explanation of his 
previous letter, but without, it seems to me, entering 
on any new ground with the exception of the question 
of accessibility. All the working parts of a single 
cord board can readily be reached from the back, 
whereas the operators must be interfered with if any 
fault occurs in the key-board of the double cord 
system. 


December 8th, 1890. 


H. F. Jackson. 


Seeing by Electricity. 


With reference to your note ve ‘Seeing by Blectri- 
tricity,” Phainein means to show. Granted; but we 
want to express not showing, but seeing by electricity. 
The positiveness of the assertion—“ telope,” is certainly 
not right, as “ ope” represents nothing connected with 
the subject—appears crushing ; but its author seems. 
unaware that ops means the eye, and that “OP” is the 
root from which comes the words most commonly used 
in the Greek language with regard to sight, to wit, 
omma, the eye ; opsis, sight ; the fut. aor. pass. and pft. 
mid. of horao; and it would not be surprising if the 
words connected with skopos, which we get in telescope, 
and mean, generally, reflection based upon sight, were 
all derived from the same root. Telephane is a sweet- 
sounding word, but it does not quite fulfil the required 
conditions. Why did so severe a maker of words write - 
optikos nom. mase. sing., and then phanerous acc. masc, 
pl.? Zeleopt would not do, as by itself it might easily 
be supposed to mean—roasted from a distance. 


A. OH 


Incandescent Lamp Breakages. 


Would you kindly inform me if any explanation 
can be offered as to the reason why fully 80 per cent. 
of breakages in lamp filaments occur from 4°,th to }th 
above the spot where the end of the ne is cemented 
to the platinum. 

The lamps to which I refer are . Edison-Swan 55 v. 
8 C.P., and are Brush capped. They are used for ship- 
lighting. Is it possible that vibration may be a prime 
factor as to the cause. 

Hoping you will pardon my troubling you. 

Walter Poyton, 


: Electrician R.M.S., ‘* Oroya.” 
December 7th, 1890.. 


THE TELEGRAPHIC JOURNAL AND 


HLAMOTRICAT REVIEW. 


Vou. XXVII. DECEMBER 19, 1890. No. 682. 
CONTENTS: 
PAGE . PAGE 

Electric Lighting Complaints... 733 Traffic Receipts... ta ass hag Bete ar bs : 
The Experimental Demonstration of Valency by Electricity 736 Share List.of Electrical Companies oe ee Parlin nt gh in ig 
Some Facts Concerning Gutta-Percha (continued) ... 736 Proceedings of Societies :-— 
The Electrolysis by Igneous Fusion of Fluoride of Aluminium 737 The Institution of Electrical Engineers Cait aad ; 
The Complex Nature of Electrolysis _... fa 3 ay 2738 (illustrated) . At ati 2518759 
Underground and Overhead Electric Work .. 739 Physical Society (illustrated). 760 
Notes on Economy in Conductors in Systems of Distribution Vertical High-Speed Engine for Electric Lighting ( illus. ) 761 

of Electrical Energy (continued) (' sila vee = AAO Communications from Italy is 761 
The Electro-Magnet (continued) eect) a eva (hb Lighting of a Powder Mill ae ae wn a 762 
London County Council ... u aa pean (ad Correspondence :— 
Electric Lighting Progress in London . br ately 7s Underground Cables . ie pect! 2762 
Electric Lighting of the New Olympic Theatre ce Rey fay” Improvements in Telephone Switchboards | mad wee, A 68 
Notes .. veo LOG Electric Light on Shipboard Bae x ae .. "764 
City Notes, &c. :—Western Counties Telegraph Company wat fOr ‘The Electro-Deposition of Copper dus Ps vie ¢ 164 


ELECTRIC LIGHTING COMPLAINTS. 


THE recent destructive fire at the Grosvenor Gallery 
station of the London Electric Supply Corporation, 
Limited, followed by a second disaster, which com- 
pletely broke down the partially repaired transformers 
which had been previously damaged in the conflagra- 
tion, has been the means of effectually stopping the 
supply of electrical energy to every customer in the 
district covered by the Corporation. How long this 
delay will continue we are unable to determine; but 
the misfortune which has befallen the supporters of 
the high tension scheme seems likely to be followed 
by a host of minor failures which will probably affect 
electric lighting companies generally. A glance at the 
columns of the 7%mes reveals a state of affairs which 
does not, to a casual observer (that is if the Parlia- 
mentary question of Mr. R. Chamberlain, M.P., into 
the doings of a well-known supply company should be 
successful in throwing dust into the public eye), suggest 
that would-be consumers can yet place a proper degree 
of reliance in the bond fides of electric lighting systems. 
This gentlemen has taken it upon himself to ask in the 
House whether the attention of the Board of Trade 
had been called “to a long continued default of the 
Chelsea Electric Supply Company to furnish the statu- 
tory current of 100 volts, and to the serious loss of 
illuminating power sustained by consumers in con- 
sequence ? ”. 
Board of Trade would take steps to compel the com- 
pany “to keep faith with the public, or forfeit their 
concession ?” Mr. Irving Courtenay, the chairman of 
the Chelsea Company, in a letter which appeared in 
our daily contemporary on Monday last, completely 
demolishes, to his own satisfaction, Mr. Chamberlain’s 
implied charges, but as his communication is directly 
followed by another from the M.P., reiterating his 
Parliamentary statements, the public may not easily be 
able to discriminate between the rights and wrongs of 
the matter at issue. 

Mr. Chamberlain contends that the lamps qupoliad 


He also desired to know whether the 


by the company are intended to be used at 100 volts 
terminal pressure, and he finds that, notwithstanding 
repeated complaints, he gets only 96 to 98 volts. He 
is apparently ignorant of the fact that the Board of 
Trade allows a variation above and below of 4 per 
cent., and it is on this point that the company justifies 
itself. 

Mr. Chamberlain. asserts that, with a pressure 
of, say, 2 to 4 per cent. below the specified 
voltage, he is left in semi-darkness ; but in this 
he exaggerates, for Sir David Salomons has shown 
that for a loss of somewhat more than half the 
light, the fall in voltage must be about 10 per cent., 
whereas double illuminating power can be gained by 
an increase of 4 per cent. over the normal difference of 
potential. It is possible that the company might en- 
deavour to keep nearer to the 100 volts for the sake of 
pleasing its customers ; but, as we imagine the condi- 
tions under which supply is guaranteed are known to 
householders, it will be seen that the complaint, if any, 
Should be directed not against the Chelsea Company 
but against the Board of Trade for having allowed so 
much latitude to suppliers. 

There are other letters complaining of the uncertainty 
of all consumers getting current during the time when 
the London Electric Supply Corporation was gene- 
rating electrical energy, but it is well known that in 
early days the demand was greater than the supply, 
and altogether we fear that the correspondence in the 
Times will have a damaging result upon electric light- 
ing if some steps are not promptly taken to counteract 
its ill effects. : 

We have many times pointed out the difficulties 
which must be encountered in keeping the insulation 
of high-tension apparatus intact, and the interesting 
experiences of Mr. Gisbert Kapp, to which we refer in 
another column, completely bear out our contentions 
with regard to transformers. It will also be remem- 
bered that Mr. Ferranti’ 8 mains have come in for their 
share of criticism at our hands, and we cannot but 
think that the concluding remark in his letter (see our 
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Correspondence columns), with regard to his opinion 
on insulating materials, will not prepossess electricians 
in his favour, but, doubtless, the advocates of the insu- 
lator which he so ruthlessly puts aside will have some- 
thing to say in its defence, although that is hardly 
required. 

India-rubber has been tried and proven, although in 
some instances faulty design of leads, or ignorance of 
the precise purposes for which they were required, may 
have led to failure of insulation ; but the Ferranti con- 
ductors have not yet been through that test of time 
which is necessary in order to show whether they con- 
firm the views of their designer, or come to the end 
which has been prognosticated in other quarters. Mr. 
Ferranti’s belief in his mains is unbounded, but he 
admits the difficulty of insulating both generatore and 
transformers under an alternating difference of poten- 
tial of 10,000 volts ; now that work has been shut down 
for a time, would it be too much to ask the London 
Electric Supply Corporation to carefully consider its 
future, and to seriously entertain some modification in 
its high-pressure method, if that future is to be either 
technically or commercially successful ? 

The Corporation mnst not merely debate its own 
position per se, but it should give due consideration to 
the many firms whose work in wiring and fitting is 
largely dependent on the increasing number of its 
customers, for these contractors suffer as well as the 
public. 

We have often urged that a failure, or even a partial 
stoppage of the Deptford works, would be disastrous 
to the electric lighting industry ; we fear that the truth 
of our warnings, which were then disregarded, are 
beginning to make themselves apparent, and we would, 
as friends, also suggest’ to Mr. Ferranti the absolute 
necessity of thoroughly reconsidering his plans. He 
has now by sheer misfortune got the opportunity 
for which he has always asked, a period of inaction in 
which to bring every part of his producing and distri- 
buting plant into thorough order, and we trust that he 
will, notwithstanding a heavy secession :f consumers, 
neither shorten the time that is necessary for perfect- 
ing his work, nor spare any effort which shall tend to 
render a repetition of the mishaps impossible in so far 
as human ingenuity can be sure. 

To guard against men of Mr. Chamberlain’s stamp, 
we would strongly advise electric light companies to 
hold as near to their undertakings as possible, and not 
to merely keep within the limits of the percentage 
allowance. Judging from the eulogistic terms in which 
some supporters of the Kensington House-to-House 
Electric Supply Company speak, it is not a serious 
matter to give customers exactly what they expect and 
to which they are entitled. 


FOLLOWING the reading of Mr. J. 
Swinburne’s paper on “Alternating 
Current Condensers,” at the Physical 
Society, there was a discussion which drifted from the 
subject of the paper into a speculation on the alleged 
rise of E.M.F. in the Ferranti mains. Prof. Ayrton 


High-Pressure 
Alternating Mains. 


stated, and he was supported by several other speakers, 
that the difference of potential taken from a trans- 
former at Deptford was 80 volts, whereas at the 
Grosvenor end it measured 100 volts. This enormous 
rise seemed inexplicable, and various theories were 
advanced with a view of accounting for the possibility 
of such a phenomenon. Prof. Ayrton referred toa con- 
versation he had had with Mr. Ferranti, which revealed 
the fact that no direct measurements were made at the 
termini of the mains themselves, and it has occurred to 
us since that there might be an error somewhere, and 
it would be both instructive and interesting if the low- 
tension transformers at both ends were transposed, Viz., 
the Deptford one to Grosvenor, and that of the 
Grosvenor to Deptford, and fresh measurements made. 
We have an idea that the results would then turn out 
differently, since it is just possible that the trans- 
formers themselves may be to blame for this variation ; 
they do not always give that which they are “ calcu- 
lated’ to produce, and it seems hardly credible that 
there could be an unexpected rise of 25 per cent. 
entirely due to inductive effects; the dimensions of 
both, transformers, we assume, being similar. Mr. 
Kapp related an interesting experience of his own, 
when he fruitlessly endeavoured to transform 1,000 into 
14,000 volts ; he failed entirely in the attempt, in spite 
of all ordinary care with insulation, the high tension 
transformer breaking down in every case in a remark- 
ably short space of time. Every day it seems to become 
more certain that the 10,000 volt craze is giving way, 
and it seems a great pity that several hundred thousand 
pounds should have been spent in proving that which 
could have been as conclusively shown with as many 
shillings. as 


THE last meeting of the Physical 
Society was unusually attractive. Mr. 
Shelford Bidwell, F.R.S., told us a 
great many useful facts about selenium cells and their 
behaviour, and he. gave several experimental illustra- 
tions, the most effective of which points to practical 
applications. Mr. Bidwell connected one of his sele- 
nium cells with a delicate relay, which in its turn 
caused circuit to be established with an automatic 
switch and an electric lamp. So long as sufficient 
light impinged upon the selenium the electric lamp 
did not act, but directly the gas (or daylight in prac- 
tice) diminished to a certain degree the electric lamp 
shone forth in its glory, and again became extinguished 
when its rival reappeared. The fact of any light’ 
going out could thus be signalled to a distant attendant, 
and this would be useful in case of ships’ lights and 
numerous other purposes. The effect of different 
eoloured glass interposed between the light and the 
cell revealed peculiar results upon the properties of the 
selenium, and Dr. Thompson suggested that one could 
almost imagine the near possibility of seeing by elec- 
tricity if the effects .of colours could be transmitted to 
distances in some analogous manner, 


Experiments with 
Selenium Cells. 


PROF. AYRTON, at the Institution of 
Electrical Engineers, gave his reply to 
the various points raised during the 
discussion of the papers on Secondary Batteries. We 
give an abstract of this reply, and we only refer here 
to certain remarks which fell from the professor’s lips 
about scientific journals. His attention being called to 
a letter which Mr. Swinburne wrote to a contemporary 
a few years ago, Prof. Ayrton said that he could not be 
expected to read all the matter in an electrical journal, 


Professors on the 
Technical Press. 
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considering that he had scarcely time to attend to his 
own correspondence, but almost in the same breath he 
opened a mild attack upon a leading article on 
Secondary Batteries which appeared in the ELECTRICAL 
REVIEW on the 25th July last. Prof. Ayrton devoted 
so much time and attention to this article that we shall 
discuss at an early opportunity the questions touched 
upon at last Thursday’s meeting. 


” 


THAT misfortunes never come singly 
has been amply shown by the lament- 
able results of the recent fire at the 
Grosvenor Station ; and even this is supplemented by a 
serious accident which has occurred at Nancy (France) 
where the Ferranti system is in use. In this case a 
horse was instantly killed through receiving a shock, 
whilst the rider or driver also received a shock, and 
had to be conveyed to the local hospital. The E.M.F. 
of the alternators was 2,400 volts, but the accident was 
not caused by the system employed, it being due to 
the loose method in which it had been carried out. 
The cables used are concentric, insulated with jute and 
hemp, and laid directly in the ground. Where branches 
and connections to subscribers are made, cast iron 
boxes, laid from 20 to 24 inches deep, are provided, and 
after the connections have been made the boxes are 
filled with Drei, which is a kind of tar. Since the 
station was started the insulation of the cables has been 
found to be defective, and numerous “ earths” have 
taken place—and no wonder. Now that a horse has 
been killed, and a man seriously injured, the Nancy 
authorities are investigating the causes of the accident. 


Unsatisfactory Work 
and its Results, 


It is somewhat difficult to under- 
stand how oil or gas engines can be 
conveniently and economically employed for traction, 
tramcar, or fire engine purposes. Yet, of the three 
latest oil engines introduced, the makers of two of 
them state that their engines are very suitable for such 
purposes. In this connection an industrial contempo- 
rary (usually above suspicion), when describing a new 
oil engine a few weeks ago, actually reproduced the 
maker’s statement to the above effect. It is, however, 
satisfactory to note that in the description last week of 
a new oil engine, for which such claims are put for- 
ward by the maker, our contemporary wisely refrains 
from giving them publication. 


Oil Engines. 


THE feverish excitement which fol- 
lowed the floating of the Anglo- 
American Brush Electric Light Com- 
pany is now past history, though doubtless there are 
still many victims who have reason to deplore their 
folly in attempting to become wealthy by a stroke of 
the pen. Though the fever is no longer violent, it still 
shows fitful signs of being in existence, but it is 
steadily diminishing, and a healthier state of things 
has resulted. Amusing accounts which used so fre- 
quently to come to hand of people’s ideas of the electric 
light are no longer met with ; even in the most out-of- 
the-way places a fairly just estimate of the commercial 
value of the electric light seems to be arrived at, the 
inevitable result being thatsound tradeis becoming brisk 
and prospects of a brilliant future for electric lighting 
daily become more certain. The powers being sought 
for by several municipalities for carrying out electric 
light work themselves are certain to lead to others fol- 
lowing in their steps, and must lead to the employment 
of many electrical engineers, of whom there is not likely 
to be any dearth. The last 10 years.has been not alto- 
gether an encouraging time, but those who have had 
the patience and stamina to hold on are now likely to 
_ reap their reward. 


The Rubicon 
Passed, 


OUR American contemporary, the 
Electrical World, in describing an 
arrangement of lamp socket, by which, on turning the 
switch, the amount of light obtainable can be graduated 
by successive steps, as in an ordinary gas burner, 
makes the statement that the amount of heat deve- 
loped (in the graduating resistance) after an hour’s burn- 
ing is not so great as to render the socket unbearably 
warm, so that it will be seen that the loss through heat 
waste has been reduced to a minimum. It is perhaps 
almost unnecessary to point out that this notion is an 
utter fallacy, the amount of heat generated in any case 
is an invariable quantity, and because it is masked, as 
it were, it none the less exists. The users of incan- 
descent lights have often asked, “Can you not furnish 
us a light which is capable of being turned down just 
as gas is?” We believe in most cases the object of 
the consumer in asking for this is not so much to 
diminish the light as to effect an apparent saving in 
money. Probably if he knew what a very small dimi- 
nution in energy is saved when the illuminating power 
of a lamp is cut down to, say, one-half, he would not 
consider it worth while to have the contrivance he asks 
for, though there are cases, of course, where it would 
be useful. 


Lamp Rheostats. 


THE electric light companies of 
London must soon report progress to 
the Board of Trade; that is, they must 
aid stock of themselves up to the last day of this 
month. It is said that there will be no dividends; but 
shareholders are not to trouble on that score, for it is 
believed that the companies have almost reached that 
point after which their receipts will be almost entirely 
clear profit. In other words, the cost of producing 
electrical energy for, say, double or treble the present 
number of lights, will be so little increased in propor- 
tion, that the income derived from future customers 
will be almost wholly available for making the fortunes 
of stockholders. This, at all events, is the purport of 
a long article in the World of Wednesday, and we 
must congratulate Mr. Edmund Yates in being able to 
place the subject so temptingly before his readers, 
many of whom will doubtless rise to the bait. Even 
if they do not move a yard beyond the present areas 
allotted to them, says our contemporary, the companies 
ought to make enormous fortunes over and over again 
before the end of their 42 years. We only hope they may. 


. 


Heavy Dividends 
Coming, 


FURTHER on the World endeavours 
to show that electric lighting is so 
simple that the notion that there is something 
specially dangerous in it is sheer delusion. “ You 
may, if you like, easily blow up your house with gas ; 
the utmost mischief you can do with your electric 
wires is to spoil them.” “The current is s0 weak when 
it enters your house that a baby may play with it.” 
“What danger there is exists only at the central 
stations or at the subsidiary stations where the current 
is ‘transformed’ for customers.” ‘The only damage 
to which customers are liable—that of being left in 
sudden darkness by an accident to the wires—is being 
obviated by double machinery and by connections 
between subsidiary stations.” The World’s electrical 
contributor makes things look bright commercially, 
but when he rises to technical points his remarks make 
one feel sad to think that there is so little to learn after 
all these years of study. 


Simple as A BC, 
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THE EXPERIMENTAL DEMONSTRATION OF 
VALENCY BY ELECTRICITY. 


IT is impossible to proceed very far in the study of 
physics without trespassing upon the domains of the 
sister science, chemistry. Indeed, many of the most 
interesting questions which to-day engage the attention 
of scientists lie just on the borderland, as it were. The 
knowledge which has been acquired respecting the 
character of the “ atom” and the “ molecule” is entirely 
of a physico-chemical nature, and the pursuit of more 
knowledge respecting these obscure entities—if such 
they be—necessarily involves the services of the dis- 
ciples of both sciences. 

Leaving generalities, let us takea particular case. No 
electrican can hope to fully understand all that has 
been learnt respecting the internal working of a galvanic 
battery, much less can he hope to advance knowledge 
in this direction unless he have at least grasped the 
principles of the science of chemistry, and has made 
himself familiar with the various reactions and decom- 
positions which are likely to result when substances are 
placed in intimate relation. And we take the oppor- 
tunity of urging all such as are engaged in those de- 
partments of electricity which are concerned with the 
use of batteries, &c., to combine with their electrical 
knowledge a knowledge of the leading outlines of 
chemistry at the very least. 

Most of our best electricians are tolerably good 
chemists. Few discoveries are now made accidentally ; 
they are the result of intelligent, organised work and 
laborious investigation.. There is, therefore, the greater 
need for thoroughness. 

We have written in this strain more by way of 
apology than with the idea of leading up to a directly- 
interested question, although partly to introduce some- 
thing which is perhaps of a more distinctly chemical 
than of an electrical nature. 

Our readers may remember an illustrated article 
which appeared. in our issue for October 24th on the 
subject of the action of the electric arc upon gaseous 
substances. The apparatus therein described may be 
utilised in order to demonstrate a most important matter 
in chemistry. And we commend it to the notice of 
such of our readers as have already embarked upon the 
right course, and combined with their knowledge of 
physics some knowledge also of the sister science. ~ 

In studying chemistry we are soon confronted with 
mysterious symbois which, to the uninitiated, are 
simply bewildering ; but we soon find out that they 
are the “short-hand” of the science, and, more- 
over, that they assist us to perceive, and, if necessary, 
to explain, with great rapidity, matters which would 
otherwise be difficult to grasp. 

Chemical formule, or symbols, are, to a great extent, 
based upon certain assumptions regarding those proper- 
ties of atoms which are referred to under the name 
valency. It is found that the atomic weight of an 
element is, in some cases, equal to its combining weight, 
whilst in others it: is twice, three times, four times, &c., 
as great. In other words, an atom of. certain elements 
can be substituted for, or can replace, only one atom of 
hydrogen, whereas the atoms of other elements can re- 
place 1, 2, 3, 4, &c., atoms of hydrogen. This difference 
of saturating, or combining power, called by the older 
chemists atomicity, is now appropriately termed 
valency. 

The meaning of this term is rather difficult to ex- 
plain experimentally ; according to Lepsius, in a recent 
paper in the Berichte der Deutschen Chemischen Gesell- 
schafi, the apparatus shown in the article which we 
have already referred to (see page 482) can be used with 
great success for illustrating this peculiar property of 
‘the element. . 

Four such apparatus of dimensions, each 35 mm. in 
diameter and 150, 200, 250, 300 cc. capacity respec- 
tively, are so arranged that the uppermost stop-cocks 
are all at the same leyel. They are then filled with 
‘equal volumes, say, about 100 ce. of the following 
gases : Hydrogen iodide [H 1], hydrogen sulphide 


[H, 8], hydrogen phosphide [H, P], and hydrogen 
carbide (methane) [H,C] respectively, the volume 
being marked on the tube immediately after the intro- 
duction of the gas. 

The are is now ignited by turning on the current in 
each of the four apparatus, either separately or simul- 
taneously ; this decomposes the gases into their several 
elemental constituents. They are then allowed to 
stand at rest for some time in order to allow the con- 
tents of the tubes.to cool and the pressure therein to 
become adjusted. When these conditions are fulfilled 
the volume of the liberated hydrogen in the four tubes 
is seen to be in the ratio of 


1:23 


showing that the formule given above correctly ex- 
press the relations of the constituents of the substances 
experimented on; in other words that iodine is 
monovalent, sulphur is divalent, phosphorus is triva- 
lent, and carbon is tetravalent. 

This apparatus may be advantageously used for 
lecture demonstrations. 


SOME FACTS CONCERNING GUTTA-PERCHA. 


. (Continued from page 708.) 


THE third phase of the second of the two periods into 
which the history and investigation of gutta-percha are 
divided, is indicated by the explorations of M. Burck, 
the director of the botanical gardens at Buitenzorg. 

’ The report of M. Seligman-Lui, on his return to 
France, impelled the French Government to ask the 
permission of Holland for the dispatch of a properly 
equipped expedition to explore Sumatra for the pur- 
pose of obtaining gutta-percha plants, with the object of 
attempting their cultivation in Cochin-China. This 


request was not granted, and the reason given for the 


refusal was that the natives of the interior, the Bataks, 
were divided into many tribes perpetually at war with 
one another, and the Government could not allow itself 
to be placed in a position of moral responsibility 
towards travellers over whom it could exercise no pro- 
tecting influence. Strangely enough, at this very 
moment, M. Burck received instructions from the 
Dutch Government to undertake precisely the same 
investigations. It is to be presumed that the Bataks 


were then temporarily at peace with one another. 


During the course of his explorations M. Burek 
observed 14 varieties of gutta-percha trees, among 
which he was only able to select two having any 
useful properties. These were the Niatouh balam 
tembaga, from Ampaloo, a species he described as being 
new, and giving a gum of excellent quality, and the 
Payena Leerwi, well known already, and supplying a 
gum of second class quality. 

The other specimens belonged to the following 
varieties :— _ . 

Tembaga, from Halaban. 

Bringin and Tembaga, from Soupayang (the Bringin 
is nothing else but the Payena Lerii). 

Dourian, from Halaban and Kayon Tanam. 

Pissang, from Halaban. 

Bindalou, from Halaban and Sagoh mountain. ¢ 

Selindit Pipit, and three varieties of Niatouh balam, 
from Pouar-Dastar, Labouei, and Ampaloo. 

Niatouh balam, from Glougour. 


M. Burck’brought back to the museum in Java the 
flowers and gum-from the niatouh balam tembaga, but 
throughout the forests situated between Sialang and 
Glougour he only succeeded in discovering one adult 
growing specimen of this tree. He found, in every 
direction, nothing but large trunks lying where they 


had been’ cut down, and the natives assured him that 
the same condition of affairs existed in the districts of 


Sidjounjoung. ‘It took M. Burck a whole week to find 
the single specimen above referred to, and the forests 
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he explored were very little frequented, and have only 
recently been taken possession of by the Dutch Govern- 
ment. Some 75 young plants of the niatowh balam 
tembaga were obtained, and sent to the garden at 
Buitenzorg. 

M. Sérullas proceeds to give an account of the cir- 
cumstances which led to his investigations in search of 
a better variety of gutta-percha than discovered by late 
explorers, the idea of the French Government being to 
create a nursery at Saigon, so as to perpetuate, by culti- 
vation, the better classes of percha so rapidly becoming 
extinct. No specimen of the Jsonandra had been met 
with for more than 30 years, and the claims of the 
Buitenzorg gardens to the possession of young plants 
of that species were easily disproved. The plants ob- 
tained from the English and Dutch authorities were 
not of a suitable class, and those collected by M. Selig- 
man-Lui had been lost. 

The author, during the course of long exploration, 
met with a considerable number of adult trees of the 
taban merah and taban soutra among the forests fre- 
quented by wild and independent tribes on the Malay 
peninsula. Suffering from severe attacks of fever, 
M. Sérullas was compelled to seek relief in France, but, 
restored to health, he speedily returned to Malaysia, and, 
after much difficulty, succeeded in transporting to Sin- 
gapore anumber of the young plants of the two species 
above mentioned. While awaiting the decision of the 
Government of Cochin-China as to the disposal of the 
plants, M. Sérullas, greatly to his astonishment and de- 
light, discovered bona fide specimens of the Jsonandra 
gutta Hookeriwi in the ravines of Boukett Timah, in the 
- interior of Singapore. This was indeed a fortunate 
chance, since for forty years the tsonandra gutta had 
been searched for in vain. 

On the communication of this discovery to the 
Governor at Saigon, the order for the transport of the 
young plants of the Zaban Mérah and Taban Soutra 
was revoked, and instructions given to send to Saigon 
the plants of the Jsonandra. This was done, but not- 
withstanding all the careful advice given by M. Sérullas 
as to the treatment of the shoots, they were allowed to 
‘perish through want of attention. The seeds of the 
Isonandra were then obtained, and sent to Saigon, but 
M. Sérullas, in obtaining these seeds, became affected 
with chronic dysentery of so violent a form as to neces- 
sitate his return to France. His mission was abandoned, 
and the French Government ceased to give the matter 
any further attention. The young plants of the taban 
mérah and taban soutra were left in the gardens at 
Singapore. 

In attempting to arrive at some practical conclusion 
as to the results of the explorations undertaken by Go- 
vernment officials, M. Sérullas points out the errors into 
which many investigators have fallen. It has been too 
generally believed that there existed a particular and 
defined substance, possessing certain especial chemical 
characteristics, called gutta-percha, and all endeavours 
have been directed to the search of its vegetable source. 
Instead of looking for a tree whose coagulated sap 
assumed the form of a gum endowed with all the 
qualities required in the most delicate applications, the 
investigators devoted themselves to the elucidation of 
botanical problems, and to the discussion of questions 
of nomenclature and botanical classification. To M. 
Seligman-Lui may be given the credit of directing 
enquiries into the proper channels. The only type of 
gutta-percha possessing the necessary attributes, the 
- Isonandra, was to be found in Singapore alone, and 
had not there been met with for more than a third of a 
century ; under these conditions, it was not the same 
tree which should have been searched for, but a gutta- 
percha gum analogous to that supplied by the Zsonandra. 

But if the questions regarding trees producing gums 
of little value, where submarine telegraphy is con- 
cerned, are put on one side, it may be assumed that 
during the second period, that of official explorations, 
the question has received practical solution. Adult 
trees producing good guttas have been found ; gums, 
together with botanical specimens, have been obtained 
from these trees, and it is known where to find them. 


The only trees in Malaysia supplying a sap whose 
coagulation gives a thoroughly good gutta-percha are :— 

The Jsonandra percha or Isonandra gutta Hookerii, 
from Singapore; the (Gueutta-taban mérah, of 
Malacca ; the Niatouwh balam Tembaga, from Ampaloo 
(Halaban), Sumatra; the Mayang-taban dourrian, 
of Singgaloungan (Assahan), Sumatra ; the Gueutta- 
taban soutra, from the Malay peninsula ; and, finally, 
a tree, to be described later on, which differs but slightly 
from the preceding varieties, and whose trunk is sup- 
ported by numerous aerial roots. 

M. Sérullas states that the foregoing trees are not of 
different species in a botanical sense ; that no consider- 
able difference exists between their respective guttas ; 
and that they may be considered as varieties of the same 
species. 

The following methods for distinguishing in the 
forests these varieties from among other gutta-percha 
producing trees are practical, and are to be absolutely 
relied upon ; (1) all sap which is a gutta-percha of the 
best class coagulates almost immediately it escapes 
from an incision made in the bark. This solidified 
sap becomes a stiff gum, much veined upon cooling 
after handling in hot water for two or three minutes. 

(2) The leaves of these isonandra are covered on the 
under side with a fine, soft, and golden down in young 
plants and in fresh shoots. Later this down often 
becomes copper-coloured, and it sometimes disappears 
altogether in the old branches of large trees. Every 
isonandra, however, whether old or young, will have 
many leaves either gold or copper-coloured under- 
neath. 

(3) Every normal leaf presenting the foregoing 
features, and coming from a tree whose sap behaves as 
above indicated, will be found to have on each side of 
the principal vein from 22 to 35 very delicate and 
scarcely visible secondary veins; they are completely 
buried in the cellular tissue. 

The preceding characteristics are only to be simul- 
taneously found in the species isonandra, and the tree 
in which they appear may be relied upon to produce a 
gutta-percha of the best quality. 

(To be continued.) 


THE ELECTROLYSIS BY IGNEOUS FUSION 
OF FLUORIDE OFJALUMINIUM.* 


By M. ADOLPHE MINET. 
IN the two notest which [ have had the honour of 
presenting to the Academy, I showed that I had pro- 
duced aluminium by the electrolysis of its fluoride in 
a melted state. 

More recent experiments have enabled me to arrive 
definitely at the composition of the electrolytic bath, 
which for given values of the temperature and density 
of the current at the electrodes, corresponds to the best 
rendering obtained from the compound experimented 
upon ; I also succeeded in determining the physical 


_ properties of the mixture of the salts in fusion, and 


establishing the formula which connects the constants 
of the current with those of the electrolyte at various 
periods. 

Composition of the bath, its properties and its regener- 
ation.—The bath is composed of a mixture of chloride 
of sodium and double fluoride of aluminium and 
sodium, corresponding to the chemical formula, ex- 
pressed in equivalents : 

6 Na Cl + Al, = 3.Na Fl; melting point, 675° ; 
boiling point, 1 035° ; density at 820° : 1: 76; coefficient 
of dilatation in a melted state,5 x 10+. Electrical 
conductivity at 870° : 3:1. The electrical conductivity, 
as a function of the temperature, is calculated by the 


equation : 

op S'S ae + 0:0022 G 3 870°)] oats 
* Chitpibe Rendus de V Academie des Sciences. , — que 
+ Comptes Rendus, February 17th, and June 9th; Ty Bu 
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For a current having an intensity of 1,200 amperes, 
the mass of the bath is represented by a weight of 20 
kg. In this case, the density of the current (intensity 
per square centimetre of active surface), at the positive 
pole is 1 ampére, the difference of potential is 5°5 volts 
at the electrodes. The composition of the bath is main- 
tained constant, during the decomposition of the 
fluoride of aluminium by means of the following 
mixture. Hydrate of alumina partly dried : 


6 [Al, O,, 2 H,O] = 416-4. 
Double fluoride of aluminum and sodium : 
Al, Fl3,3 Na Fl = 210°4 


Oxifluoride of aluminium : 
Al, Fl;, 3 AJ, O; = 238-4. 


This mode of alimentation enables the two-thirds of 
the fluor given off at the positive pole to be replaced. 

The bath is kept at the same level by the introduc- 
tion of a mixture of chloride of sodium and double 
fluoride of aluminium and sodium, in the proportions 
given above. 

Relation between the constants of the current and those 
of the electrolyte.—This problem resolves itself into two 
parts. Let « be the difference of potential at the elec- 
trodes ; ¢ the electromotive force of decomposition ; p 
the resistance of the electrolyte, that of the electrodes 
being disregarded ; I the intensity of the current ; 6 the 
maximum density of the current at the electrodes, for 
each period studied. 


A.—The salts composing the bath are chemically pure. 


a. First period, from the point when the density of 
the current at the electrodes is equal to zero, to the 
point when it is such that the electromotive force of 
polarisation is of the same value as the electromotive 
force of decomposition of the electrolyte under con- 
sideration. For the lowest pointe, the difference of 
potential may be expressed by the relation « = K I, the 
temperature remaining constant. Towards the limit of 
density, the value of the difference of potential cannot 
be calculated by a simple formula; I have, however, 
in certain cases, been able to determine the formula 
required. For a temperature of 870°, the maximum 
density of the current at the electrode, corresponding 
to the first period of the electrolysis of the bath experi- 
mented upon, varies between ‘02 and ‘03 of an ampere. 

8. Second Period.—From the moment when the 
electromotive force of polarisation is equal to the 
electromotive force of decomposition of the electrolyte 
under consideration, to the moment when the density 
of current at the positive pole, with our bath of fluoride, 
reaches the value of 1 ampére, the difference of poten- 
tial is expressed by the equation e = ¢e + pI. 

These are the actual figures of the experiment :— 


Temperature s52°, Temperature 890°. Temperature 980°. 
é=2 155 é€ = 2°4, é= 34. 


p= ‘01 p = *0044, p= “0083. 
E € é 
SS i aie Weteeex ste, 222 
I | M Sag oP ch é etie yee I Mea- Calcu- 
4: ssure _ late ' sured | lated : sured lated 
amp. -' volts. |’ volts. | “™@P> | volts: / VOltSso9 (baeue 


130 |, 350] 345] 196 | 326 326] 572| 423 | 4-28 
150 | 3°70] 365| 403] 412 417| 650) 448 | 448 
175 | 395 390] 585} 505) 497] 910] 530] 5:54 
215 430} 430] 885 | 618 629 /1,030| 578 | 5-74 
245'|-460 | 460]. .., ahora oe ie vii 


The density of the current at the negative pole is 
only limited by the dangerous heating due to the passage 
of the current. 

y. Third Period.—F¥or densities of current above 1 
ampere, the value of the difference of potential can no 
longer be calculated as a function of the intensity by a 
simple formula. It rapidly attains a value approaching 
that of an electric arc, or from 30 to 40 volts. 


B. The electrolyte is mixed uith certain proportions 
of foreign salts; salts of iron and of silicium in the 
case we are discussing. When we keep the density of 


- the current at the positive pole within certain limits, 


these salts are decomposed according to Sprague’s law. 
These are the figures obtained with a bath from which 
the salts of iron and of silicium were successively 
eliminated. 


Temperature 810°. 


Temperature 840°. 
(Salts of iron.) 
= "75, 


Temperature 876°. 
(Salts of silicium.) 
e=T137. 


(Salts of aluminium.) 
= "2°15. 


p = "0093, 


p = 70089. p = 70085. 
€ € ; FS 
I Mea- Calcu- I alee alee I Mpa eine 
ss sured lated a sured ate id sure ate 
amp- | volts. | volts, | ®™@P- | volts. | volts. | 2@™P- | volts volts. 


75 1:45 | 1:45 | 65 1:95 | 1:95 | 100 3°00 | 3°75 


147°5| 2°20 | 2°11 |187°5 | 2°65 | 261 | 130 3°28 | 3:00 


225 2°85 | 2°85 |217°5 | 335 | 3°31 | 187) 3°75 | 3:25 


| | 


It is to be remarked that in these last experiments 
the resistance, p, of the electrolyte remained constant, 
the composition of the bath of fluoride of aluminium 
being as indicated at the beginning of this note; the 
salts of iron and silicium, which discoloured it, were 
in very small quantities. 

We have also some observations to make with regard 
to a method of analysing the bath, to the apparatus for 
measuring the temperature and the electric current, to 
the phenomena that are observed when, after the passage 
of the current, the electrolyte re-acts as a secondary 
battery. These points will be treated in subsequent 
notes.— Comptes Rendus, October 27th, 1890. 


THE COMPLEX NATURE OF ELECTROLYSIS. 


FARADAY applied the term electrolyte to those substances 
which, like hydrochloric acid, are resolved into their 
elements by the passage of an electric current. To the 
act of decomposition by the voltaic battery he gave the 
name electrolysis. In most cases, if a liquid permit the 
passage of a current of electricity through it, it is de- 
composed by the conductor, or, in other words, most 
liquids which possess conductivity are also electrolytes. 
Of course there are exceptions to this rule; some 
liquids, such, for instance, as alcohol and ether, although 
they are not absolutely non-conductive, are not capable 
of being decomposed by the passage of.a current. The 
number of these apparent exceptions to the rule is be- 
coming more and more limited as time goes on and they 
become better understood. Once people thought that 
acidulated water was the only liquid which could con- 
duct the electric current ; but now it has been proved 
that a vast number of binary and ternary, and even 
more complex. substances, are amenable to the general 
law. ; 

The decomposition of a binary substance like hydro- 
ehloric acid (H Cl): is comparatively simple. One of 
the elements goes to the positive and the other to the 
negative pole. 

The decomposition of a ternary salt is more com- 
plex. It was formerly explained by saying that 
the acid was liberated at the positive electrode and 
the base at the negative. Thus sodium sulphate, 
Na, O SO, was considered to be resolved into sulphuric 
acid SO, and soda Na, O. But now the way of 
regarding this change has been modified. The 
sodium sulphate is supposed to split up into potassium, 
K, and the electro-negative group, 8 O,; the metal, K, 
being liberated at the negative electrode, decomposes 
the water, and in effecting the solution of the salt, 
forming potash and liberating free hydrogen. Similarly, 
the electro-negative group, S O,, which cannot of itself 
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exist in a free state like C O,, can, for instance, decom- 
pose into free oxygen gas (O) which is evolved, and 
into anhydrous sulphuric acid (S O,), which immediately 
combines with water to form ordinary sulphuric acid, 
thus, 

SO, + H, 0 = H,8 0, 


When we come to deal with still more complicated 
substances, the decomposition which ensue on their 
being subjected to the action of voltaic electricity are 
of a very involved nature. Berthelot, and some of the 
other French scientists of his school, have carried their 
researches into many an unexplored direction, and in 
connection with such research, the names of Kolbe, 
Kaempf, Brazier, Gossleth, Wurtz, Schoslemmer, and 
Kekuli, cannot avoid mention. 

The latest work upon the electrolysis of complicated 
substances is reported from Russia, where, before one of 

the learned societies of St. Petersburg, N. Burp has 
' read an important paper. 

Burp considers that the reaction which takes place 
when fatty acids are subjected to electrolysis is a very 
complicated one, and cannot be represented by a simple 
chemical equation. He does not, however, support 
Kekuli’s views. This scientist represented the decom- 
position of the fatty acids by the following general 
formulz :— 


Cn Hy, (COO M), = M, + 20 0, + CO, Hy, and 
2 On Hyon +1 (C0 0M) = M, + 200, + (Cn Hon + 1)s 


But these equations do not represent facts according 
to Burp. He says the complicated groups are not de- 
‘composed into their negative constituents, but that they 
enter into reaction with water, reforming the original 
acid and oxygen, and that the latter, on being liberated, 
‘oxidises the electrolyte, and thus forms the different 
' products. 

The original paper contains a detailed description of 
RBurp’s apparatus, the preparation of the pure sub- 
stances, and a large set of tabularly arranged analytical 
data of the gaseous products. It is shown also that the 
nature and relative quantity of the products obtained 
_at the anode vary very considerably with varying con- 
centrations, intensity of current, size and surface of the 
electrodes and especially with the temperature of the 
electrolyte. 

The opinion on the complexity of the chemical pre- 
cess in the electrolysis of most substances was first pro- 
nounced by Bourgoni, and Burp says that his experi- 
ments entirely confirm this view. 


UNDERGROUND AND OVERHEAD ELECTRIC 
WORK. 


IN undertaking underground electrical work, it is 
essential to provide a good—and lasting insulating 
covering for the buried wires, and also some means of 
protecting the cables from mechanical injury. This is 
not all that is required, for, so soon as the switch boxes 
and other connections are joined on as part of the 
circuit, an insulation of 500 megohms per mile in the 
cable per se will drop to three or four megohms regist- 
ance, or even less ; besides, after.a time, from various 
causes, a cable may show a perceptible drop in insu- 
lation. This drop will often be permanent. In a cable 
insulated with India-rubber, contact with pitch or 
similar material has been known to lower the resistance 
of the rubber ; but this does not materially damage the 
cable for practical purposes, beyond the lowering of 
insulation, as in other respects it is perfectly sound. 
The big drops in insulation do not arise from this sort 
of mishap, but more frequently, as Mr. Degenhardt 
states in a paper read before the Chicago Electric Club, 
from bad jointing, moisture, and insufficiently insulated 
switch boxes ; and therefore, in selecting men todo the 
difficult work of making joints, it is well to. secure 
those of high class character, and instil into their minds 
the fact that it is not how many joints they can make, 
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but how well they can do them. There is little to 
complain of in the quality of the cables employed, as 
manufacturers supplying them make them to meet the 
varying requirements of their customers, and accom- 
panied with a guarantee. The underground work in 
Chicago is a success, proving what can be accomplished 
by an honest effort to comply with the ordinance of the 
Common Council, ordering all electric conductors to be 
placed beneath the surface of the streets. The area 
ways under the side walks was a favourable circum- 
stance connected with this underground construction, 
practically forming a ready made conduit. Not every 
city in the States has this advantage. The conduits in 
which the cables are placed are of various kinds. viz. : 
iron pipe laid in the earth without any protection ; iron 
pipe laid in concrete ; iron pipe, cement lined, laid in 
concrete and multitubular blocks of bituminous con- 
crete about 4 feet long. Manholes at intervals, with 
watertight double covers. The iron pipe used for the 
conduit is thoroughly reamed at the ends to remove the 
burr. All pipes are also Jaid with a grade to draw 
off condensation water into the manholes. Quite 
an elaborate set of tools and accessories has been 
devised for manipulating the cables. Of course, 
this underground service is not perfect; but we 
have it on the authority of Professor Barrett that 
it is safe, feasible, and practicable. With the ex- 
ception, perhaps, of small cities with small service, 
overhead systems will soon be things of the past. 
The people wish to get rid of overhead high pressure 
wires, so do the electricians, but capitalists do not, The 
electric light people assemble together from time to 
time, and they tear the underground service all to 
pieces. None are so blind as the people who will not 
see ; for instance, some two years back the City of 
New York appointed a delegation to visit Chicago and 


‘examine the underground service in that city. The 


gentlemen forming the delegation called on Prof. Barrett 
at his office, and were offered every facility to view 
the system. They did not avail themselves of the 
opportunity, but promptly returned home. They sent in 
a report stating that they had not seen a list of under- 
ground work in Chicago, which was true. Next year, 
one of them again called on the chief of the Telegraph 
Department, who said to him: “ Do you want to make 
a report on underground work this time?” adding, 


-on receiving an answer in the affirmative, “ You are 


going to see the underground service this time.” The 
delegate was then taken out and deposited in a.man- 
hole. If report may be believed, the above is not the 
only instance of jobbery perpetrated during the long- 
continued battle between the advocates of overhead and 
underground systems. It is charged against the up- 
holders (shall we say the capitalists) of the overhead 
system that in order to bear out their assertion that 
underground electrical work for electric lighting was 
impracticable, they deliberately put down cables which 
they knew would not work, and by their failure pro- 
duced spurious evidence against the rival system. It 
is not unreasonable to conjecture that the celebrated 
pole-chopping incident at New York was the outcome 
of some disclosure connected with this party spirit. 

It is stated that the cost of running underground 
wires for arc lighting purposes, including cost of con- 
duits, interest on investment, cleaning out manholes, 
repairs to and the maintenance of cables, and deprecia- 
tion of the system, is nearly one cent. per hour over the 
cost of wires carrying the same current overhead. In 
the long run, this overcharge will amount to nil; it is 
even questionable whether the difference in cost be- 
tween the two methods is not already overstated, con- 
sidering it appears to be an accepted fact that a larger 
proportion of the electric current reaches its destina- 
tion through the underground mains than by the over- 
head line. 


Telephony in Iceland,—A telephone line, about five 
miles long, has been established in Iceland. It is re- 
garded as a great curiosity, being the first ever estab- 
lished on the island. 
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NOTES ON ECONOMY IN CONDUCTORS IN 
SYSTEMS OF DISTRIBUTION OF ELECTRI- 
CAL ENERGY.* 


(Concluded from page 714.) 


Variable but Uniform Current Circuits. 


If the current in a circuit is not a constant quantity—as in the 
case of series arc lighting—but variable throughout each day, and 
from day to day throughout the year, the value previously obtained 
for the most economical current density to employ refers to the 
square root of the mean square of the current for the year. In 
estimating or planning a system of mains it is more convenient to 
think about the most economical current density referred to the 


maximum current; that is to say, itis better to know that the 


greatest economy will be obtained in a given circuit if the current 
density, when the maxim current is flowing in it, is, say 500 
amperes per square inch, than to know that you obtain the most 
economical arrangement if the current density of the square root 
of the mean square of the current is, say, 300 ampéres per square 
inch. 

It is necessary, then, to consider what the ratio of the maximum 
current to the square root of the mean square of the current is 
likely to be in a given circuit; and the best way to arrive at this 
value is by examination of load diagrams obtained from similar 
districts. 

When Prof. Forbes, in 1885, so strongly advocated the most 
thorough and careful working out of any system of mains to be 
laid down in order to obtain the most economical arrangement 
possible, electrical engineers were necessarily very much in the 
dark as to the ‘data upon which to base their calculations. It is 
absolutely essentia), in order to plan the most economical arrange- 
ment possible, to know beforehand what kind of load diagram you 
are likely to get. Fortunately, we have now a certain amount of 
experience to help us, but there is no doubt that in this respect 

‘the experience of the next 10 years will be most valuable. 

I have worked out one or two load diagrams for a single day in 
order to give an example. For this diagram, which was taken at 
Boston, the ratio of the maximum current to the square root of 
the mean square works out to 2°34, and for this second diagram, 
which was sent out by a town in the West of England in order 
that maintenance estimates might be prepared, the ratio is 3°57, 
and for this third diagram the ratio will be between 2°5 and 3:0. 

With a slide rule and planimeter it is, of course,a very easy 
matter to determine this ratio for any given load diagram. The 
value to be used, however, is that obtained froma complete set of 
diagrams taken at short intervals throughout the year, and in con- 
nection with this it may be mentioned that Dr. Gustav Rasch 
states that the value of this ratio (as obtained by observations at 
different central stations during one year, and taking the average 
value) is 3°41, , 

To take an example, let us suppose that the cost of a Board of 
Trade unit is 3d., that the sum of the rates of interest, deprecia- 
tion, &c., is 15 per cent., that current flows throughout the year 
in the circuit under consideration, that the ratio of the maximum 
current to the square root of the mean square is 3'2, and that the 
cable is 19-stranded Silvertown L. We have thus f 


b = 3°39 
Ca— 

d = 15 
n = 8,760 


3°39 x 15 
8,760 x 3 


In this case, then, the most economical current density is 1,058 
ampéres to the square inch for the maximum current. 

This determination of the most economical current density to 
employ for a given type of cable applies only to cases in which 
the current density is uniform throughout the cable under con- 
sideration. This is so, of course, in feeders, but not in the mains 
proper of a system of parallel distribution. 

In the latter case the current flowing across any section of the 
conductor diminishes as the distance of the section under conside- 
ration increases from the feeding points. If we assume that in 
the mains between two pairs of feeding points the current taken 
‘oft per yard is constant, we can determine a multiplier for the 
most economical current density, obtained on the assumption that 
the current is uniform between the feeding points, which will give 
us what is really the most economical (maximum, or at a section 
very near the feeding points) current density to employ in the 
mains 

In the case we have supposed it is easy to see that this multi- 
plier. is ./3 or 1:7382. Now if we take, as before, 19-stranded 
Silvertown L cable, and make the same assumptions as to the cost 
of energy, &c., we find that the proper size of main to employ is 
that which gives us a current density of 1,832 ampéres to the 
square inch at a section very close to the feeding points, and when 
the maximum current is flowing. 


hence p= 82 x 7,5134/ = 1,058. 


In the’ case of any other law according to which the current © 


* Paper read before the Old Student’s Association, December 
4th, by Hamilton Kilgour, member, 


taken off per yard may vary, it is very easy by constructing, firstly, 
the curve of flow of current along the main, and secondly, the 
curve of the squares of the current, to deduce the proper multi- 
plier by means of a planimeter and slide-rule. : 

The process of making the foregoing calculations for any par- 
ticular case is certainly easy and very fairly rapid, butit is obvious 
that before attempting to design a set of mains for a particular 
district, a thorough canvass should be made to ascertain its special 
requirements. 

It should be remarked that the preceding investigation as to 
the effect of non-uniformity of current in the mains assumes that 
the load diagrams for the different buildings supplied between 
two pairs of feeding points are similar in character, a case which 
in general does not occur in practice, but for which allowance 
must be made either in the selection of an average load diagram 
or subsequently by special calculation. 

I may end this portion of these notes by observing that though 
the current density arrived at may seem sometimes rather great, 
it occurs for such a very limited time that it is not likely to be 
harmful to the cables used. 


Transmission of Power to Stationary Motors. 


The whole of the foregoing relates to general supply of energy 


from central stations, and the conclusions arrived at were all based 
upon the fact that in such work you have to maintain a definite 
pressure at the consumers, so that the current to be supplied is a 
fixed quantity. 

As is very well known, Sir William Thomson first pointed out 
in 1881, that in such cases the current density to be employed is 
independent of the length of conductor through which the energy 
is to be transmitted, and that the proper gauge to employ fora 
definite current is that which makes the value of the annual waste 
of energy per mile equal to the interest, depreciation, &c., on the 
capital laid out in conductor per mile. 

There are, however, a large number of cases to which the 
above does not apply at all, and the transmission of power from a 
source where it is cheap to a distant point where it is valuable, is 


one of the most important of these at present. 


‘In a very important paper read by Profs. Ayrton and Perry 
before the Society of Telegraph Engineers and Electricians, the 
authors gave, among other things, the solution of the following 
problem: What is the most economical current density to employ 


when a certain power, p, has to be furnished at the end of 5 miles, 


and when the pressure at the source has been fixed at v volts ? 
If c is the current in ampéres, r the resistance of the conductor 
per mile in ohms, ¢ a constant—depending on the number of hours 


of working per annum, the cost of the cable per pound of copper, 


the sum of the rates of interest, depreciation and maintenance, and 


_ the value of a Board of Trade unit—and, F (c, 7), the total waste 


of energy per mile reckoned in watts (i.e., with the interest, 
depreciation, &c., on the cable expressed in watts.as well as the 
actual waste of energy in the cable), we have 


2 e 
F(gr=Cr + (i.) 


and further, f (cr) = P — c(v — ner) =0 dhe 5" 


From these two equations we have to determine c and r, and 
hence the current density p, so that F (c, 7) is a minimum. or 

As you know, the values of c and 7, which make F (c, 7) a mini- 
mum, are those obtained from the equations 


fa) G:) - Ge Gee 
and f(a7r)=P—-c(v—necr) =0 (ii.) 


From these we obtain 


2 2 42 ah 

pee wt + ve t?) (iv.) 

v J (v2 + n? t) a 

and eye 23°65 vt (v.) 


1+ JV w+ WP) 


the constant 23°5 being the conductivity of a copper conductor one 
mile long of one square inch sectional area. 


If we put =< = tan ¢, 


c= = (1 + sin 9) _ (vi.) 
and se one ™ sin o ayy 
eo Coe & + sin 3) ea 


I have calculated the following table of values of (1 + sin 9) 


and a) for values of tan ¢ between 0°025 and 4°0, thus 
1 + sin 

embracing all practical cases, I believe. (See Table A.) 

From this table, or from the curves given which have been con- 
structed from it, it is a very easy matter to determine the proper 
current density to employ in any given case without any further 
calculation than that readily performed with a slide-rule. 

With regard to ¢, its value is obtained from the equation 

LQ 


t = 93°6 wy 


a e 
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4 sin 2 sin ¢. sin ¢ 
tan » f1 + sin ¢. Taran 6: tan ¢. 1 + sing ice tan > 1 + sin 1+ sing 
pamre 1 e 1-0000 00000 06 15145 0:3397 18 1:8742 0°4664 
0°025 1°0250 00244 0-7 1°5734 0°3644. 1:9 1°8849 0°4695 
0°05 1:0499 00471 0:8 1°6246 0°3845 2°0 18945 0:4721 
0:075 10748 0:0696 0-9 16689 0°4008 22 1:9104 0°4.765 
01 1:0995 0°0905 1:0 1°7072 0°4143 2°4 1°9231 0°4800 
0°15 1°1482 071291 1 1°7402 0°4254 2°6 19333 0:4828 
0:2 11961 0:1640 1:2 1:7680 0°4.344, 2:8 1:94.17 0°4850 
0:25 1:24.25 0°1952 1°3 1°7924. 0:44.21 3:0 1 9487 0:4868 
0°3 1°2874 0°2232 1-4 18137 0°4486. 3°3 1:9570 0:4888 
0°35 1:3303 0:2483 15 1°8319 0°4541 3°6 1°9635 0°4907 
04 1°3713 0°2708 16 1'8482 0:4589 40 19701 0°4924. 
0°5 1:44.72 0:3090 17, 18619 0°4629 oe) 2-0000 0°5000 
where ; (iii.) v = 2,000 volts. 
L = cost in pence in copper in cable per pound. t = 26. 


N = number of hours in working per annum. 
= sum of the rates of interest, depreciation, and main- 
tenance on capital laid out in cable, 


= cost in pence of a Board of Trade unit. 
If u = cost in £ of copper in cable per ton, the equation becomes 
“ 30-64 /L2. 
t = 30°6 ao 
T have thought it of interest to members that tables and curves 
showing the effects produced in a particular case of varying the 
different quantities, t, v, and n, should be given, and I have there- 
fore taken the following cases : 


n variable between } mile and 50 miles. 


And lastly, 


(iv.) v = 5,600 volts. 


t = 25. 


n variable between one mile and 500 miles. 


(iv.) v = 5,000 t = 25. 


@.) “v= 2,000 volts. 


(ii.) 


nN 


10 miles. 


t variable between 15 and 50. 


n= 10) 


Coase 
v variable between 500 volts and 10,000 volts. 


TRANSMISSION OF PoweEr. 
(i.) P = 87,700 watts. 


Vv = 2,000 volts. 


n = 10 miles. 


t c D P) Py P3 K 
15 47:13 | 351°4 6,559 7,619 | 14,178 7:0 
20 48°21 467°9 8,726 10,655 19,382 9:0 
25 49°29 582°7 10,878 13,958 24,836 110 
30 50°35 696'8 13,009 17,542 30,551 129 
35 51°41 809°8 15,118 21,415 36,533 14-7 
40 52°45 921°3 17,199 25,591 42,790 16°4 
50 54°48 | 1,139 21,270 84,892 56,162 19°5 
: (ii.) n = 10. ¥ = 25. 
v. | Cc. D. P}. Po. P3. K. 
| ' 
500 | 253'8 524°5 39,220 102,681 | 141,901 30°9 
750 | 153°9 556°6 27,732 53,386 81,118 240 
1,000  109°:0 569°4 21,270 34,892 56,162 19°5 
1,500 68°08 579°1 14,418 20,091 34,509 14°1 
2,000 49°29 582°7 10,878 13,958 24,836 11:0 
3,000 31°66 585°3 7,283 8,602 15,885 hy 
4,000 23°29 586°2 5,471 6,198 11,669 59 
5,000 18°42 586°7 4,380 4,840 9,220 |; 48 
7,500 12:08 587°1 2,922 3,123 6,045 3°2 
10,000 8:99 587°3 2,192 2,304 4,496 2°4 
| 
(iii.) v = 2,000. ¢ = 25. 
ts. \ —o. D. P). Po. P3. K. 
25 43°99 587°2 274 276 550 03 
ay 44°12 587.2 548 555 1,103 0-6 
1:0 4440 587°1 1,096 1,124 2,220 1:2 
2:0 44°95 587 0 2,192 2,304. 4,496 2°4 
4:0 46°04 586°5 4,380 4,840 9,220 4°8 
6:0 47°13 585°6 6,559 7,619 14,178 7-0 
8:0 48°21 5843 8,726 10,655 19,381 9°0 
10:0 49°29 582°7 10,878 18,958 24,886 11°0 
15:0 51:98 | 577°1 16,162 23,465 39,627 15°6 
20°0 54°48 569°7 21,270 34,892 56,162 19°5 
25:0 56°93 560°5 26,158 48,397 74,555 23°0 
30:0 59°25 549°9 30,794 70,306 101,100 26°0 
35°0 61°43 538°0 35,152 82,181 117,333 28'6 
40 0 63°46 | 525°3 39,220 102,680 141,900 30°9 
45:0 65°35 §11°9 42,996 125,700 168,700 32°8 
50°0 67°09 498°0 46,481 151,310 197,790 34°6 


n. fake D. Pj. Pg. P3. K. 
1 17°63 587°4 439 443 881 |' 05 

2 17°72 587°4 877 895 1,772 1:0 

5 17:98 587°2 2,192 2,304 4,496 2:4 
10 18°42 587°6 4,380 4,840 9,220 3°7 
20 19°29 584°5 8,727 10,655 19,382 9°1 
50 21°79 569°8 | 21,270 34,892 56,162 | 19°5 
100 25°38 525°4 | 39,220 102,681 141,901 | 30°9 
150 |’ 28:06 469°9 | 52,620 210,480 263,100 | 37°5 


200 29°94 415°4 | 62,013 361,430 423,440 | 41°5 
250 31°24 467°0 | 68,481 556,550 625,080 | 43:9 
300 32°13 325°8 | 72,970 795,990 868,960 | 45°4 
350 32°77 291°4 | 76,140 | 1,079,700 | 1,155,800 | 46°5 
4.00 33°23 262°7 | 78,440 | 1,407,600 | 1,486,000 | 47:2 
450 33°57 238°6 | 80,140 | 1,779,500 | 1,859,700 | 47:8 
500 33°83 2182 | 81,426 | 2,195,500 | 2,276,900 | 48:2 


In each case the power to be transmitted, p, has been 
taken as 87,700 watts, which, with motors of 85 per cent. effi- 
ciency, will give 100 brake H.P. 

The curves (see pp. 500 and 501) and tables show what 
changes are produced in the different quantities tabulated—the 
most economical current density being employed in each case. I 
should mention that in the curves and tables are included Py, Po, Ps, 
and kK where 


Pp, = waste of energy in conductor. 

interest, depreciation, &c., on capital laid out in cable. 

Py = Py + Po. 

K = percentage loss of volts in transmission of the power in 
each case. 


Yow’ will notice that in cases of transmission of power over a 
considerable distance, p,, the power wasted, bears a pretty high 
ratio to p, the power transmitted, so that the power of the genera- 
tors must be considerably in excess of that actually required by 
the motors. j ; 

Now the value of v, and hence oft, depends to a certain extent 
upon the power of the generators (p + P,), and itis not difficult 
to see that this relation can be expressed by the equation 

’ 

: V5 + BP, 
where 4 and B are constants depending on the conditions of the 
case under consideration. 

However, from these tables it is easy to judge approximately 
beforehand what P, will be in any given case, so that P + P, being 
known, t can be then accurately estimated, and cand p obtained as 
before. To take an example, let us suppose that we want to trans- 
mit 100 brake H.P. from a waterfall to # mill at a distance of five 
miles. We will suppose that there is an effective head of 37 feet, 
that the efficiency of the motors is 85 per cent., that the loss in the 
line is about 15 per cent., that the generators have an efficiency 
of 87 per cent.,.that there is a loss of 5 per cent. in belting, and 
that we take 2,000 volts as our working pressure: ie - peneen 

The power to be transmitted to motors will be 87,700 watts, that 
developed by the generators 110,000 watts, and that given out by 
turbines 164 brake H.P. , At tes 

For the water engines I shall suppose that we use 15-inch Victor 
turbines, of which the cost, and also that of the accessories, &c., 
has been kindly furnished me by Mr. Nell, and for the dynamos 
(motors and generators) I shall take the costs of Victoria machines 
in this example.. - | ! is 
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For’the case [wej are considering, then, I estimate the costs as 
under :— 


Machinery and line (including posts, insula- 


tors, &c., but no cable) ... £2,500 
Buildings’ foundations, pipes, &c, ... es 870 
Labour (including running of cable) ... on 750 
Sundries a oy Se eed ; 180 
Total ere £4,300 
Taking then 
17% per cent. cn £2,500 ... £437 10 O 
123 35 y 870 «.. aE 108 15 O 
(ore Pe pene MOD selene pare > vee en OSA AD 
_ 10 - os 180 3. Ae BSE 18 0 0 
gi Total £620 10 0 
‘ Cost of running machinery at both ends, 
_and sundries (say) ; my 150 0 0 
Total £770 10 O . 


The total annual expenditure in the production of 110,000 watts 
is therefore £770 for 2,808 hours (54 hours per week) per annum, 
or U = 0'6d;. hence ¢ = 26°7.very approximately if we assume use 
of bare, wire and take copper at 94d. per pound, and interest, 
depreciation, &c., on cable at}15 per cent. 


Then, since b= 26:7 
v = 2,000 
n = 10, 
tan ¢2= 0°1335 
and c = 49°6 ampéres 


D;= 547 ampéres per square inch. 


The necessary conductor would weigh about 10,120 lbs., per mile 
and cost £390 per mile. In it the loss of power would be about 12 
per cent., so that we rather over-estimated it’when taking this at 
15 per cent. 

The following general notes on conductors may be of ‘some use : 

Of cables of the same class of insulation, and the same insulation 
resistance per mile, and the same cross-sectional area, a single 
wire is the cheapest, and the fewer the number of wires in a strand, 
the cheaper is the cable. For example, take Silvertown class S, 
in which the single wires are about 18 per cent. cheaper than the 
stranded cables of equal cross-sectional area. A concentric cable 
is generally, as you would expect, considerably dearer than two 
separate conductors with the same class: of insulation and the 
same insulation resistance per mile between the going and return 
conductor. 

A cylinder of copper of one square inch area and one mile long 
weighs 20,400 Ibs., or 9°1 tons very approximately, and it has a 
resistance of 0°0425 w per mile at 60° F. 

Such a cylinder 100 yards long weighs 1,160 lbs., or 0°52 tons, 
and has a resistance of 0:0024 w per mile approximately. 

These values apply equally to stranded cables with a high degree 
of approximation. 

‘With stranded cables the effective area of cross-section and the 
weight per mile are about 24 per cent. to 3 per cent. greater, and 
the resistance per mile is 23 per cent. to 3 per cent. less than that 
of a cable composed of the same number of parallel wires. 


THE ELECTRO-MAGNET.* 
By Prof. SILVANUS P. THOMPSON, D.Sc., B.A., M.I.E.E. 
(Continued from page 682.) 


If, then, we could take a very long magnet, we may utterly 
neglect the action on the distant pole. If 1 had a long~steel 
magnet with the south pole 5 or 6 feet away, and the north pole at 
a point 3 diameters (i.e., 6 centimetres in this case) distant from 
the mouth of the coil, then the pull of the current in one spiral on 
the north pole, 3 diameters away, would be practically negligible ; 
it would be less than 2 per cent. of what the pull would be of that 
single coil when the pole was pushed right up into it. But now, 
in the case of the tubular coil, consisting of at least a whole layer 
of turns of wire, the action of all of the turns has to be considered. 
If the nearest of the turns of wire is at a distance equal to three 
diameters, all the other turns of wire will be at greater dis- 
tances, and, therefore, if we may neglect such small quantities 
as 2 per cent. of the whole amount, we may neglect 
their action also, for it will be still smaller in amount. 
Now, for the purpose of arriving at the action of a whole 
tube of coil, I will adopt a method of plotting devised 
by Mr. Sayers. Suppose we had a whole tube coiled with copper 
wire from end to end, its action would be practically the same as 
though the copper wire were gathered together in small numbers 
at distant intervals. If, for example, I count the number of turns 
in a centimetre length of the actual tubular coil which I used in 
my first experiment, I find there are four. Now if, instead of 


* Cantor Lecture. 


{ Delivered before the Scciety of. Arts, 
February 3cd, 1890, 


having four wires distributed over the centimetre, I had 
one stout wire in the middle of that space to carry four times 
the current, the general effect would be the same. This 
diagram (fig. 60) is calculated out on the supposition that the 
effect will be not greatly different if the wires were aggregated in 
that way, and itis easier to calculate. If, beginning at the end of 
the tube marked a, we take the wires over the first centimetre of 


Fig. 60.—Action oF TUBULAR COIL. 


length and aggregate them, we can draw a curve, marked 1, for 
the effect of that lot of wires. For the next lot, we could draw a 
similar curve, but instead of drawing it on the horizontal line we 
will add the several heights of the second curve on to those of 
the first, and that gives the curve marked 2; for the third part, 
add the ordinates of another similar curve, and so gradually build 
up a final curve for the total action of this tubular coil on a unit 
pole at different points along the axis. This resultant curve 
begins about 2} diameters away from the end, rises gently, and 
then suddenly, and then turns over and becomes nearly flat with a 
long level back. It does not rise any more after a point about 23 
diameters along from a; the curve at that point becomes prac- 
tically flat, or does not vary more than about 1 per cent., however 
long the tube may be. For example, in a tubular coil 1 inch in 
diameter and 20 inches long, there will be a uniform magnetic 
field for about 15 inches along the middle of the coil. Ina tubular 
coil 3 centimetres in diameter and 40 centimetres long, there will 
be a uniform magnetic field for about 32 centimetres along the 
middle of the coil. The meaning of this is that the value of the 


magnetic forces down the axis of that coil begins outside the 


mouth of the tube, increases, rises to a certain maximim amount a 
little within the mouth of the tube, and after that is perfectly con- 
stant nearly all the way along the tube, and then falls off sym- 
metrically as you get to the other end. The ordinates drawn to 
the curve represent the forces at corresponding points along the 
axis of the tube, and may be taken to represent not simply the 
magnetising force, but the pull on a magnetic pole at the end of an 
indefinitely long, thin steel magnet of fixed strength. 

The rule for calculating the intensity of the magnetic force at 
any point on the axis of the long tubular coil within this region 
where the force is uniform, is :— nes 


-4 ax the ampere-turns per cm. of length. 


And, as the total magnetising power of a tubular coil is propor- 
tional not only to the intensity of the magnetic force at any point, 
but also to the length, the integral magnetising effect on a piece 
of iron that is inserted into the coil may be taken as practically 


4 
equal to 75 7 x the total number of ampere-turns in that portion 


of the tubular coil which surrounds the iron. If the iron pro- 


_ trudes as much as 3 diameters at both ends, the total magnetising 


force is simply x a x the whole number of ampere-turns. 


Now that case is, of course, not the one we are usually dealing 
with. We cannot procure steel magnets with unalterable poles 
of fixed strength. Even the hardest steel magnet, magnetised so 
as to give us a permanent pole near, or at the end of it—quite 
close up to the end of it when you put it into a magnetising coil— 
becomes by that fact further magnetised. Its pole becomes 
strengthened as it is drawn in, so that the case of an unalterable 
pole is not one which can actually be realised. One does not 
usually work with steel: one works with soft iron plungers, which 
are not magnetised at all when at a distance away, but become 
magnetised in the act of being placed at the mouth of the coil, 
and which become more highly magnetised the further they goin. 
They tend, indeed, to settle down, with the ends protruding 
equally, for that is the position where they most nearly complete 
the magnetic circuit ; where, therefore, they are most completely 
and highly magnetised. Accordingly. we have this fact to deal 
with, that whatever may be the magnetising forces all along a 
tube, the magnetism of the entering core will increase as it goes 
on. We must therefore have recourse to the following pro- 
cedure. We will construct a curve in which we will plot, not 
simply the magnetising forces of the spiral at different points, 
but the product of the magnetising forces into the magnetism of 
the core which itself increases as the core moves in. The curve 
with a flat top to it corresponds to an ideal case of a single pole of 
constant strength. We wish to pass from this to a curve which 
shall represent a real case, with an iron core. Let us still suppose 
that we are using a very long core, one so long, that when the 
front pole has entered the coil, the other end is still a long way off. 
With an iron core, of course, it depends on the size and quality of 
the iron as to how much magnetism you get for a given amount of 
magnetising power. When the core has entered up to a certaip 
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point, you have all the magnetising forces up to that point acting 
on it: it acquires a certain amount of magnetism, so that the pull 
will necessarily go on increasing and increasing, although the in- 
tensity of the magnetic force from point to point along the axis 
of the coil remains the same, until within about two diameters 
from the far end. Although the magnetic force inside the long 
spiral remains the same, because the magnetism of the core is in- 
creasing, the pull goes on increasing and increasing (if the iron 
does not get saturated) at an almost uniform rate all the way up, 
until the piece of iron has been poked pretty nearly through to the 
distant end. In fig. 61, a tubular coi], B a, is represented: Sup- 


Fig. 61.—Diaaram or Force anp WoRK OF CoIL-AND-PLUNGER. 


pose a long iron core is placed on the axis to the right, and that 
its end is gradually brought up toward B. When it arrives at x, 
the pull becomes sensible, and increases at first rapidly, as the core 
enters the mouth of the tube, then gently, as the core travels 
along, attaining a maximum, ¢, about at the further end, a, of the 
tube. When it approaches to the other end, a, it comes to the 
region where the magnetising force falls off, but the magnetism 
is still going on increasing, because something is still being added 
to the total magnetising power, and these two effects nearly 
balance one another, so that the pull arrives at the maximum. 
This is the highest point, oc, on the curve; the greatest pull 
occurring just as the end of the iron core arrives at the bottom or 
far end of the tubular coil: from which point there is a very rapid 
falling off. The question of rapidity of descent from that point 
depends only on how long the core is. If the core is a very long 
one, so that its other pole is still very far away, you have a long, 
slow descent going on over some three diameters,and gradually 
vanishing. If, however, the other pole is coming up within 
measurable distance of B, then the curve will come down more 
rapidly to a definite point, x,. To take a simple case where the 
iron core is twice as long as the coil, its curve will descend in 
pretty nearly a straight line down to a point such that the ends 
of the iron rod stand out equally from the ends of the tube. 
Precisely similar effects will occur in all other cases where the 
plunger” is considerably longer than (at least twice as long 
as) the coil surrounding it. If you take a different case, however, 
you will get another effect. Take the case of a plunger of the 
same length as the coil, then this is what necessarily happens. 
At first the effects are much the same ; but as soon as the core has 
entered about half, or a little more than half its length, you begin 
to have the action of the other pole that is left protruding outside 
tending to pull the plunger back; and although the magnetising 
force goes on increasing the further the plunger enters, the repul- 
sion exerted by the coil on the other pole of the plunger keeps in- 
creasing still faster as this end nears the mouth of the coil. In 
that case the maximum will occur at a point a little further than 
half way along the coil, and from that point the curve will descend 
and go to zero at a; that is to say, there will be no pull when both 
ends of the plunger coincide with the two ends of the coil. If you 
take a plunger that is a little shorter than the coil, then you find 
that the attraction comes down to zero at an earlier period still. 
The maximum pull occurs earlier, and so does the reduction of the 
pull to zero; there being no action at all upon the short core when 
it lies wholly within that region of the tube within which the in- 
tensity of the magnetic force is uniform. That is to say, for any 
portion of this tube corresponding to the flat top of the curve of 
Fig 60, if the plunger of iron is so short as to lie wholly 
within that region, then there is no action upon it; it is not pulled 
either way. Now these things can be not only predicted by the 
help of such a law as that, but verified by experiment. Here is a 
set of tubular coils which we use at the Finsbury Technical Col- 
lege for the purpose of verifying these laws. There is one here 
about nine inches long, one about half that length, another just a 
quarter. They are all made alike in this way, that they have ex- 
actly the same weight of copper wire, cut from the same hank, upon 
them. There are, of course, more turns on the long one than on 
the shorter, because with the shorter ones each turn requres on the 
average a larger amount of wire, and therefore the same weight of 
wire will not make the same number of windings. We use that 
very simple apparatus, a Salter’s balance, to measure the pull 
exerted down to different distances on cores of various lengths. 
You find in every case the pull increases and becomes a maxi- 
mum, then diminishes. We will now make the experiment, taking 
first a long plunger, roughly about twice as long as the coil. The 


pull increases as the plunger goes down, and the maximum pull 
occurs just when the lower end gets to the bottom; beyond that 
the pullisless. Using the same plunger, with these shorter coils, 
one finds the same thing, in fact more marked, for we have now 
a core which is more than twice the length of the coil. So we 
find, taking in all these cases, that the maximum pull occurs, not 
when the plunger is half way in, as the books say, but when the 
bottom end of it is just beginning to come out through the bottom 
of the coil that we are using. If, however, we take a shorter 
plunger, the result is different. Here is one just the same length 
as the coil. With this one the maximum pull does occur when 
the core is about half way in; the maximum pull is just about at 
the middle. Again, with a very short core—here is one about 
one-sixth of the length of the coil—the maximum pull occurs as 
it is going into the mouth of the coil; and, when both ends have 
gone in so far that it gets into the region of equable magnetic 
field there is no more pull on one end than on the other; one end 
is trying to move with a certain force down the tube, and the 
other end is trying to move with exactly equal force up the ttibe, 
and the two balance one another. If we carry that to a still more 
extreme case, and employ a little round ball of iron to explore 
down the tube, you will find this curious result, that the only 
place where any pull occurs on the ball is just as it is going in at 
the mouth. For about half an inch in the neck of the coil there 
is a pull; but there is no pull down the interior of the tube at all, 
and there is no measurable pull outside. 

Now these actions of the coil on the core are capable of being 
viewed from another standpoint. Every engineer knows that the 
work done by a force has to be measured by multiplying together 
the force and the distance through which its point of application 
moves forward. Here we have a varying force acting over a 
certain range. We ought, therefore, to take the amount of the 
force at each point, and multiply that by the adjacent little bit 
of range, averaging the force over that range, and then take the 
next value of force with the next little bit of range, and so consider 
in small portions the work done along the whole length of travel. 
If we call the length of travel x, the element of length must be 
called d,«. Multiply that by f, the force. The force multiplied 
by the element of length, gives us the work d, w, done in that 
short range. Now the whole work over the whole travel is made 
up of the sum of such elements all added together ; thatis to say, 
we have to take all the various values of /, multiply each by its 


own short range d, «, and the’sum of all those, writing of for the 


sum, would be equal to the sum of all the work ; thatis to say, the 
whole work done in putting the thing together will be written : 


w= [fae. 


Now, what I want you to think about is this: Here, say, is a coil, 
and there isa distant core. Though there isa current in the coil 
it is so far away from the core that practically there is no action ; 
bring them nearer and nearer together ; presently they begin to 
act on one another, there is a pull, which increases as the core 
enters, then comes to a maximum, then dies away as the end of 
ccre begins tu protrude at the other side. There is nofurther pull 
at all when the two ends stand out equally. Now there has been 
a certain total amount of work done by this apparatus. Every 
engineer knows that if we can ascertain the force at every point 
along the line of travel the work done in that travel is readily ex- 
pressed by the area of the forcecurve. Thinkof the curve, x, c, x, 
in fig. 61, the ordinates of which represent the forces. The 
whole area underneath this curve represents the work done by the 
system, and therefore represents equally the work you would have 
to do upon it in pulling the system apart. The area under the 
curve represents the total work done in attracting in the iron 
plunger, with a pull distributed over the range x, x). 

Now I want you to compare that with the case of an electro- 
magnet where, instead of having this distributed pull, you have a 
much stronger pull over a much shorter range. I have endea- 
voured to contrast the two in the other curves drawn in fig. 61. 
Suppose we have our coil, and suppose the core, instead of being 
made of one rod such as this, were made in two parts, so that they 
could be put together with a screw in the middle, or fastened 
together in any other mechanical way. Now first treat this rod 
as a single plunger, screw the two parts together, and begin with 
the operation of allowing it to enter into the coil, the work done 
will be the area under the curve which we have already con- 
sidered. Let us divide the iron core into two. First of all put in 
one end of it ; it will be attracted up in a precisely similar fashion, 
only being a shorter bar, the maximum would be a little displaced. 
Let it be drawn in up to half way only; we have now a tube half 
filled with iron, and in doing so we shall have had a certain amount 
of work done by the apparatus. As the piece of iron is shorter, 
the force-curve, which ascends from x to Yj, will lie little lower 
than the curve, x, c, x, ; but the area under that-lower curve, 
which stops half way, will be the work done by the attraction of 
this half core. Now go to the other end and put in the other half 
of the iron. You now have not only the attraction of the tube, 
but that of the piece which is already in place, acting like an 
electro-magnet. Beginning with a gentle attraction, it soon runs 
up, and draws the force-curve to a tremendously steep peak, 
becoming a very great force when the distance asunder is very 
small. We have therefore in this case a totally different curve 
made up of two parts, a part for the putting in of the first half of 
the core, and a steeper part for the second ; but the net* result is, 
we have the same quantity of iron magnetised in exactly the same 
tanner by the same quantity of eléctric current running round 
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the same amount of copper wire—that is to say, the total amount 
of work done in these two cases is necessarily equal. Whether you 
allow the entire plunger to come in by a gentle pull over a long 
range, or whether you put the core in in two pieces—one part with 
a gentle pull, and the other with a sudden spring up at the end— 
the total work must be the same; that is to say, the total area 
under our two new curves must be the same as the area under the 
old curve. The advantage, then, of this coil-and-plunger method 
of employing iron and copper is, not that it gets any more work 
out of the same expenditure of energy, but that it distributes the 
pull over a considerable range. It does not, however, equalise it 
altogether over the range of travel. 

A number of experimental researches have been made from time 
to élucidate the working of the coiland plunger. Hankel, in 1850, 
examined the relation between the pull in a given portion of the 
plunger and the exciting power. He found that,so long as the 
iron core was so thick and the exciting power so small 
that magnetisation of the iron never approached saturation, 
the pull was proportional to the square of the current, and 
was also proportional to the square of the number of turns of 
wire. Putting these two facts together we get the rule—which is 
true only for an unsaturated core in a given position—that the 
pull is proportional to the square of the ampére turns. This 
might have been expected, for the magnetism of the iron core will, 
under the assumptions made above, be proportional to the ampére 
turns, and the intensity of the magnetic field in which it is placed 
being also proportional to the ampére turns, the pull, which is the 
product of the magnetism and of the intensity of the field, ought 
to be proportional to the square of the ampére turns. 

Dub, who examined cores of different thicknesses, found the 
attraction to vary as the square root of the diameter of the core. 
His own experiments show that this is inexact, and that the force 
is quite as nearly proportional to the diameter as to its square 
root. There is again reason for this. The magnetic circuit con- 
sists largely of air-paths by which the magnetic lines flow from 
one end to the other. As the main part of the magnetic reluct- 
ance of the circuit is that of the air, anything which reduces the 
air reluctance increases the magnetisation, and, consequently, the 
pull. Now, in this case, the relutctance of the air-paths is mainly 
governed by the surface exposed by the end portions of the iron 
core. Increasing these diminishes the reluctance, and increases 
the magnetisation by a corresponding amount. Von Walten- 
hofen, in 1870, compared the attraction exerted by two equal 
(short) tubular coils on two iron cores, one of which was a solid 
cylindrical rod, and the other a tube of equal length and weight, 
and found the tube to be more powerfully attracted. Doubtless, 
the effect of the increased surface in diminishing the reluctance 
of the magnetic circuit explains the cause of the observation. 
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Fig. 62.—Von Furnitzscn’s Experiment oN PLUNGERS OF IRON 
‘AND STEEL 


Von.Feilitzsch compared the action of a tubular coil upon a 
plunger of soft iron with that exerted by the same coil upon a 
core of hard magnetised steel of equal dimensions. The plungers, 
fig. 62, were each 10:1 centimetres long; the coil being 29:5 
centimetres in length, and 4°2 in diameter. 
showed a maximum attraction when it had plunged to a depth of 
5 centimetres, whilst the iron core had its maximum ata depth 
of 7 centimetres, doubtless because its own magnetisation went on 
increasing more than did that of the steel core. As the uniform 
field region began at adepth of about 8 centimetres, and the 
cores were 10°1 centimetres in length, one would expect the attract- 
ing force to come to zero when the cores had plunged into 
@ depth of about 18 centimetres. As a matter of fact, the zero 
point was reached a little earlier, 


The steel magnet ~ 


It will be noticed that the_ 


pull at the maximum was a little greater in the case of the iron 
plunger. 

The most careful researches of late years are those made by Dr. 
Theodore Bruger, in 1886. One of his researches, in which a 
cylindrical iron plunger was used, is represented by two of the 
curves in fig. 68. He used two coils, one 3} centimetres long, the 
other 7 centimetres long. These are indicated in the bottom left- 
hand corner, The exciting current was a little over 8 ampéres. 


Fie. 63.—Brucer’s EXPERIMENTS ON CoILs aND PLUNGERS, 


The cylindrical plunger was 39 centimetres long. The plunger is 
supposed, in the diagram, to enter on the left, aud the number of 
grammes of pull is plotted out opposite the position of the entering 
end of the plunger. As the two curves show by their steep peaks 


Fig. 64.—Brucer’s EXPERIMENTS, USING CURRENTS OF VARIOUS 
STRENGTH. 


the maximum pull occurs just when the end of the plunger begins 
to emerge through the coil: and the pull comes down to zero when 
the ends of the core protrude equally. In this figure the dotted 
curves relate to the use of the longer of the two coils. The height 
of the peak, with the coil of double length, is nearly four times as 
great, there being double ampére-turns of excitation, In some 
other experiments, which are plotted in fig. 64, the same 
core was used with a tubular coil 13 centimetres long. Using 
currents of various strengths, 1-5 ampére, 3, 4°8, 6, or 8 ampéres, 
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the pull is of course different, but, broadly, you get the same 
effect, that the maximum pulloccurs just where the pole begins to 
come out at the far end of the tubular coil. There are slight 
differences ; with the smallest amount of current the maximum 
is exactly over the end of the tube, but with currents rather 
larger, the maximum point comes a little farther back. When the 
core. gets well saturated, the force curve does not go on rising so 
far ; it begins to turn over at an earlier stage, and the maximum 
place is necessarily displaced a little way back from the end of the 
tube. That was also observed by Von Waltenhofen when using 
the steel magnet. 
(To be continued.) 


LONDON COUNTY COUNCIL. 


THe weekly meeting was held on Tuesday at Spring Gardens, 
S.W., Sir John Lubbock in the chair. The Highways Committee 
reported the following: . + 

The council on the 30th of September last sanctioned the con- 
tinued employment for three months in the engineer’s department 
of a person, at a salary of £3 3s: a week, who has been since 25th 
February last assisting with the work connected with the business 
of which your committee has charge. ‘he time referred to has 
now elapsed ; but the chief engineer has informed us that the 
assistance-it still required.. We propose to report'again on this 
matter after the Christmas vacation; and in the meantime we 
recommend: That the services of the teniporary assistant now 
employed at a salary of £3 3s. a week in the engineer’s depart- 
ment, be retained until the second meeting of the council in 
January next. 

We have considered a letter from the London Electric Supply 
Corporation, asking that in the case of the service lines from dis- 
tributing mains the one month’s notice specified in the company’s 
order may not be insisted upon, and that a shorter notice may be 
accepted. The company states that the Postmaster-General has 
agreed to accept a 48 hours’ notice, and asks that the council will 
do the same. We are of opinion that, although in the case of the 
laying of service lines, the one month’s notice is not necessary, the 
48 hours’ notice proposed by the company is on the other hand 
insufficient, and that at least four days’ notice should be given by 
the company. We therefore recommend :— 

That the London Electric Supply Corporation be informed with 
reference to the laying of service lines from distributing mains 
already laid, that the council will, until it gives notice to the 
contrary; accept four days’ notice, instead of the one month’s 
notice, required by the company’s order. 

We have considered a notice (Registered No. 139), dated 5th 
December, 1890, from the vestry otf St. Pancras, of electric lighting 
works proposed to be carried out by the vestry in certain streets 
in the parish, under the provisions of the St. Pancras (Middlesex) 
Electric Lighting Order, 1883, as shown upon three plans and six 
drawings submitted with the application. The details shown are 
generally satisfactory, but if any high tension mains are_to be 
used; some precautions appear to be necessary for the prevention 
of accidents. Werecommend—_ - ; 

* That the council do approve the works referred to in the notice 
(Registered +No. 139), of the vestry of St. Pancras, dated 5th 
December, 1890, under the provisions of the St. Pancras (Middle- 
sex) Electric Lighting Order, 1883; and that it be suggested to 
the vestry that where any high tension mains are used the frames 
and the cover of the boxes through which the mains pass should 
be carefully earthed. 

* The Kensington and Knightsbridge Electric Lighting Company 
has given a notice (Registered No. 140), dated 27th November, 
1890, of a proposed extension of mains in Alfred Place West (1 
Pee The works are of the usual description; and we recom- 
mend— 

- That the consent of the council be given to the works referred 
to in the notice (Registered No. 140) of the Kensington and 
Knightsbridge Electric Lighting Company, Dated 27th Novem- 
ber, 1890. Wine 

A notice, dated 2nd December, 1890 (Registered No. 141), has 
been given by the Metropolitan Electric Lighting Company of 
intention to lay mains in Northumberland Avenue, from the Hotel 
Victoria to Whiteball, and thence along Whitehall and Whitehall 
Place to the company’s station in Whitehall Court (1 plan). 
These works are of the same description as those of this company 
already sanctioned ; and although there is a subway in Northum- 
land Avenue, we think it unnecessary that the company should 
be required to lay in the subway the very short lehgth of main 
for that thoroughfare included in the notice. We recommend :— 

That the sanction of the council be given to the works referred 
to in the notice (Registered No. 141), dated 2nd December, 1890, 
of the Metropolitan Electric Supply Company, upon condition 
that the company do give two days’ notice to the council’s chief 
engineer before commencing the works; that the mains be 
enclosed in 5-inch iron pipe and be laid under the footways where- 
ever it is found practicable to do so; that the covers of the boxes 
to be used shall consist of iron frames filled in with material to 
suit the paving; and that the works generally shall be of the 
character approved by the council on Ist October, 1889. 

. The London Electric Supply. .Corpotation has served three 


notices (Registered Nos. 142, 143 and 144), one dated 25th Novem-. 


ber, and two 2nd December, 1890, under section 19 of the com- 


pany’s order of 1889, of works executed or. emergency, in laying 
service lines to No. 15, Clifford Street, Bond Street, and to Nos. 
14. and 42, Curzon Street. There is no reason for objecting to 
these works ; and we report for the information of the council the 
receipt of the notices with regard to them. 


ELECTRIC LIGHTING PROGRESS IN 
LONDON .<* 


By F. BAILEY, Assoc. M. Inst. C.E. 


Tue last paper on electric lighting read before the Society was by 
Mr. R. E. B. Crompton, in 1888, when he placed before you some 
of the difficulties and obstacles which were retarding the progress 
of electric lighting. The rapid progress made within the last 
18 months will, however, show that these difficulties have, to a 
great extent, been removed by a number of supply companies 
having obtained Parliamentary powers to lay mains within certain 
specified areas into which London has been divided. I propose, 
therefore, to place before you, in general terms, the work done and 
in progress by the various companies, as the time at my disposal 
will not permit me to give minute details of generating stations 
and systems. 

Through the kindness of Mr. J. W. Swan, I have the honour to 
show you the first lamp he made. It is to be hoped that this lamp 
will eventually come under the care of one of our great museums, 
in order that future ages may recognise the genius of Mr. Swan. 

I have also to thank Mr. Sydney Morse for the loan of another 
valuable historical lamp, this being the first lamp constructed by 
Edison. ; 

Turning, to the record of general distribution of the electric 
light in London, you all know that practically nothing was done 
under the Act of 1882, but private enterprise provided fields for 
encouraging the efforts of the electrical engineer, and foremost 
amongst these must be mentioned the Grosvenor Gallery station, 
which did such good service in making the capabilities of the light 
known, and in proving the absolute necessity that existed for it; 
for however defective the supply may have been towards the close 
of the existence of the station (owing to the plant being over- 
loaded), we owe a debt of gratitude to Lord Crawford for his 
energetic support to this enterprise, and to those who worked so 
hard to bring it to perfection. Mr. Ferranti, and those who 
worked with him at the Grosvenor, laid the foundation stone of a 
satisfactory transformer system, and asthey had no Parliamentary 
powers to lay down underground mains, overhead lines were run 
in all directions. The perfection to which they brought the details 
of overhead construction is so fully proved by the absence of acci- 
dents, that it is much to be regretted that the overhead conductors 
in the United States were allowed to have been put up with no 
regard to common sense or safety. 

It is frequently stated that. the Electric Lighting Act of-1882 
did much towards stifling inordinate speculation, but in attempt- 
ing to make people wise by this Act of Parliament, a very serious 
check was placed upon the development of electrical progress. 

The enormous strides which have been made under the more 
encouraging Electric Lighting Act of 1888 will convince everyone 
that it was urgently required, and electrical engineers fully realise 
what they owe to Sir Frederick Bramwell for his share in framing 
this Act. One of the consequences of this Act was a deluge of 
applications for provisional orders. A court of enquiry was there- 
fore ordered by the Board of Trade, who appointed Major 
Marindin as their inspector for this purpose. : 

If you carefully read the 18 days’ evidence given, you will pro- 
bably be convinced that every system was the best. The inquiry 
lasted several days, and resulted in the granting of provisional 
orders, confirmed by Parliament in August, 1889, to the companies 
mentioned in the summary on page 54, which also includes other 
information. 

I must here gratefully acknowledge the very cordial assist- 
ance which the engineers of the various companies have given me. 

We will now very briefly go round the stations of the companies, 
commencing with 


The Kensington and Knightsbridge Electric Light Company. 


This company commenced work under the name of the Ken- 
sington Court Electric Light Company in the autumn of 1886, and 
under Mr. Crompton’s able guidance made such rapid progress that 
they commenced to supply current in January, 1887, using under- 
ground mains and running their plant in a temporary building. 


The Board of Trade license under which the work commenced, is 


incorporated in the company's provisional order of 1889, | which 
authorises them to supply a portion of the parish of Kensington, 
St. Mary Abbot, and the detached portion of the parish of St. 
Margaret, Westminster. © 

The direct current is employed in conjunction with “ Howell” 
secondary batteries, the pressure being 200 volts on the 3-wire 
system, with 100 volts in the houses. 

The satisfactory use of secondary batteries in this manner has 
attained its present development mainly through the indefatigable 
labours of Mr. J. C. Howell. 

Two generating stations are erected, one at Kensington Court, 
and the other at Chapel Place, Knightsbridge, the plant consist- 
ing of “ Babcock and Wilcox” boilers and exhaust steam feed 


* Read before the Society of Arts, Wednesday, December 10th. 
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water heaters, “ Willans’s” compound engines combined direct with 
Crompton dynamos and “ Howell” batteries in both stations. 
There is also a battery station situated near the centre of the Ken- 
sington district at Queen’s Terrace Mews, where two. large 
** Howell”? batteries are placed. Jn all cases ample space is pro- 
vided for the fature extension of the plant when required. 
Arrangements are provided on the Kensington Court station 
switchboards to enable any dynamo tv be used for charging the 
distant battery station, to which a pair of charging mains are laid, 
Mr. Crompton also designed for this company a system of mains of 
considerable novelty, which was severely criticised at the time, 
but has since proved most satisfactory. 

Culverts constructed with concrete or brickwork are Jaid under 
the pavements, and bare copper conductors, supported at intervals 
by glass insulators, are placed in these culverts. The conductors 
are composed of copper strips 1” ly 3”, laid one over the other, so 
as to make up the total section required. In cases where there is 
noroom under the pavement in which to build up the culvert, 
wrought-iron gas tubing is. used, and cables insulated with thick 
vulcanised rubber are drawn through and connected to the bare 
conductors. Numerous service boxes are fixed in the pavements 
to enable hou-es to ke connected without opening the ground. 
Four and a half miles of pipes with cables have been laid. 

On the Ist December, lamps were connected to an equivalent 
of 24,850 32-watt Jamps, and Mr, H. W. Miller, the company’s 
engineer, to whom I am indebted for these particulars, informs me 
that the Jamp supply, or maximum number of lamps in use at one 
Moment, is between 30-40 per cent. of the Jamp connection. 


The House-to-House Ilectric Light Supply Company. 


This company covers a large area, which consists of two de- 
detached districts, practically North Kensington and West Bromp- 
ton. The generating station is situated off the Richmond Road, 
‘West Broinpton, and contains space for a very large plant. 

The Lownie-Hall alternating current transformer system is 
adopted, with 2,000 volts:on the mains. Four principal mains at 
present carry the current from the station, the transformers being 


connected tu these mains where required. Cast-iron pipes areJaid — 


to form a conduit into which vuleanised india-rubber “ Silver- 
town”? cables are drawn; suitable manholes, covers, and junction- 
boxes being provided. ; 

At present the demand for light is supplied from a plant, con- 
sisting of :— 

Three ** Babcock and Wilcox” boilers, working at 150 Ibs. per 
square inch. 

Three ‘* Fowler” compound horizontal engines, each of 200: in- 
dicated horse-power. 

Three ‘ Lowrie-Hall ” alternators, each of, 100 units 2,000 volts. 

Three ‘‘ Elwell-Parker ” exciters, each of 3 units. 

The engines work ata gpeed of 88 revolutions per minute, each 
engine driving one alternator by seven cotton ropes, the exciter for 
mee alternator being driven by cotton ropes from the alternator 
pulley. 

The Lowrie-Hall”’ pressure regulator and recording instruments 
are also used. Mr. Hall, the company’s manager, has kindly 
given me this infos mation, and states that on their Jamp connec- 
tions, equivalent to 12,898 Jamps of 8 candle-power, the maximum 
lamp supply is equivalent to 5,430 lamps of 8 candle-power—say, 
42 per cent. 


St. James and Pall Mall Electric Lighting Company. 


This company was formed for the purpose cf supplying the 
whole of the parish of St. James’s, Westminster, and commenced 
to supply current under their provisional orders from thcir station 
in Mason’s Yard, Duke Street, on April 4th, 1889. 

The direct current is employed without batteries. 

At present the above station supplies the southern half of the 
district, the total plant consisting of :— 
rine ‘“‘ Davey-Paxman”’ boilers, working at 150 lbs. per square 
inch. 

Two large Berryman feed water heaters. 

Ten Willans’s compound engines, cach of 200 indicated horse- 
power. 

Two Willans’s compound. engines, cach of 80 indicated horse- 
power. 

Twelve dynamos, ‘‘Latimer Clark, Muirhead & Co.,? and 
“Siemens,” driven direct from the engines. 

‘Fhe whole of this plant is neatly arranged, so as. to occupy the 
least space. 

‘rhe wains consist of a network of conductors ow the three-wire 
system, cupplied at about 100 voits at the station by suitable 
feeders. A cast iron trough or culvert is Jaid under the surface of 
the pavement, and three conductors, cach consisting of a nuwber 
of strips of bare copper, which can be added, to at any time, are 
carried by porcelain bridges, placed at suitable intervals apart. 
‘To avoid any risk of the mains touching each other, porcelain dis- 
tance }icces are placed over the mains. A cast iron lid, with 
water-tight joint, covers the trough. Connection to customers’ 
jiouses is nade by drawing well-insulated cable through gas 
tubing, whiclt is suerewed into the trough. 

On the. Sth Deeember, a total, equivalent to 23,174 Jamps of 
8 candle-power, were connected. Mr. Dobson, the company’s 
engineer, kindly informed me that the maximum lamp supply is 
equal to about 13,222 Jamps of 8 candle-power—say 57 per cent. 


The Westminster Electric Supply Corporation, Limited. 


The district in which this corporation is authorised to supply 
electricity by its provisional order comprises that portion of the 
united parishes of St. Margaret ard St. John, Westminster, which 
lies to the south of the centre Jine of the Metropolitan District 
Railway, and the portion of tle St..George, Hanover Square, 
covering Belgrayia and Mayfair. d 

The system adopted is similar to that of the Kensington and 
Knightsbridge Company, direct. current in conjunction with bat- 
teries used as regulators, and also for supply during hours of 
minimum demand. — 

Three stations are being erected, one at Millbank Street, one 
at Eccleston Place, and one in Davies Street. 

Current is now being supplied from the Millbank Street station 
and from asmall temporary station in Dacre Street. The other 
two are being pushed forward as fast as possible, in order to supply 
from all stations early in the year. 

Mains are being laid for a three-wire distribution, Messrs. 
Crompton being the contractors for the Westminster district, 
where the system adopted is similar to that put down by Mr. 
Crompton for the Kensington and Knightsbridge C: mpany. - 

For other parts of the district Prof. Kennedy, the engineer to 


the, company, has devised the following arrangement: bare 


copper strip rests on stoneware insulators placed from 6 to 8 
feet apart, and bedded in the concrete culvert. The copper is 
stretched _ by a. special tool before being: pulled in, and this 
process gives» it sufficient stiffness not to sag perceptibly 
between the insulators. The total ‘sectional area: of the con- 
ductors can be increased when required by the addition of 
more copper strip. Feeders are used in a most systematic manner, 
and Prof. Kennedy is to be congratulated on the favourable pro- 
spects of this company’s work. There is a large demand for light 
in the district, and the rapid progress of this company justified 
the expectation of a speedy supply from the stations now in pro- 
gress. 


The London Electric Supply Corporation, Limited. 


The Parliamentary powers possessed by this company.cover a 
large arca, comprising the district bordering the south side of the 
Thames from Westminster Bridge to Greenwich, Mayfair, Bel- 
gravia, St, James’s and Pall Mall, St. Martin’s-in-the-Fields, part 
of Westminster, Chelsea, and two isolated areas, namely, Newing- 
ton and Clerkenwell... ey -. ey lenee aie 

The Ferranti system-is employed throughout, alternating cur- 
rent being generated at an extra high pressure and transmitted 
to converting stations, from which it is distributed at high pres- 
sure to the service converters. . 

The corporation has erected a large station at. Deptford, which 
has been admirably designed for the purpose, having road 
frontage, wharfage, and coaling dock. The plant. consists of 24 
** Babcock and Wilcox” boilers, four compvund vertical engines 
by Hick Hargreaves & Co., two of which are 1,500 indicated 
horse-power. each, and. two of 750. indicated horse-power each. 
There is almost unlimited room for future extension. : 

Each of these engines drives a Ferranti dynamo by cotton 
ropes, the exciters being driven direct from indep2ndent engines. | 

In order to:convey the high pressure from Deptford to London, 
Mr. Ferranti devised a special form of main for this purpose, which 
has been frequently described. 

About 28 miles of these mains have been laid, the distributing 
mains from the converting stations being of various kinds. This 
company’s Grosvenor Gallery station having lately been closed, a 
hurried change has had to be made in order to enable the corpo- 
ration to supply from Deptford. 


Chelsea. Electricity Supply Company. 


This company’s provisional order covers the whole parish of 
Chelsea, a portion of which the company is now supplying. 

Direct current is employed with accumulators, but, unlike the 
other companies in London, in this case the accumulators are 
charged. with a high pressure current, and discharge direct at 
low. pressure into the imains. Iam not in possession of any in- 
formation of this company’s progress. From published descrip- 
tions you will doubtless be aware that the generating station is 
situated at Draycot Place, with battery stations at Clabon Mews, 
Egerton Mews, and Pavilion Road. 


The Electricity Supply Corporation. 


This company obtained a provisional order in 1889 for supplying 
the whole of the parish of St. Martin’s-in-the Fields. Direct cur- 
rent, without batteries. The station is placed just off the Strand, 
and was laid down some years ago by Messrs. Gatti, to supply the 
Adelaide Gallery and the Adelphi 'Cheatre; it is now being ex- 
tended. At present the plant consists of :— i Re 

Four “ Babcock and Wilcox” boilers. 

Five Willans’s. engines, amounting to 600 indicated horse- 

ower. 
: Five “ Edison-Hopkinson ” dynamos, each being driven direct 
from one engine. Callender mains are Jaid down in Callender- 
Webber casing. ; ‘ 
St. Pancras Vestry. “Es 

The vestry have decided to carry out the electric lighting of the 
parish themselves, and have secured the able services of Prof. 
Robinson as their engineer. ‘The direct current system will be 
adopted, and a station is)now being erected in Stanhope Street, 
Kuston Hoad, for the supply of the south-west portion of the 
parish, Ms Boeke 
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Notting Hill Electric Lighting Company. 


The provisional order granted to this company includes the 
district of Notting Hill, which comes withiu part of the parish 
of Kensington, St. Mary Abbot. me 

The system is similar to that adopted by the Kensington and 
Knightsbridge Company. a: 

The first generating station, situated off Nigh Street, Kensing- 
ton, is now approaching completion, the plant consisting of Bab- 
cock and Wilcox boilers, Willans’s engines, Crompton dynamos, 
and Howell batteries ; Crompton’s mains are also laid. 


The Metropolitan Electric Supply Company. 


The Parliamentary powers of this company include the large 
and important districts of Paddington and Marylebone parishes, 
with part of St. Martin’s-in-the-Fields, the Holborn and Strand 
district, and St. Giles’s Board of Works. 

Various systems are employed by this company, both the alter- 
nating and direct current systems being adopted. 

The company is at present supplying from four stations, and it 
may perhaps be better to describe them separately. 


The Whitehall station, situated in Whitehall Avenue, is a direct 


current station which possesses no novelty, aud supplies the sur- 
rounding locality, the plant consisting of Hick Hargreaves’ 
boilers, Willans’s engines, and Siemens’ dynamos. Callender mains 


are laid down the Northumberland Avenue Subway and elsewhere... 


The Sardinia Street station contains a complete plant on the 
Westinghouse alternating current system, consisting of twelve 
Babcock and Wilcox boilers, working at 150 lbs. per square inch ; 
twelve Westinghouse: alternators, each being belt-driven by a 
Westinghouse compound engine.. There are also three exciters, 
each being belt-driven by its own,engine. 

' The Manchester Square station contains nine Babcock and Wil- 
cox boilers, ten Parker alternators, egch driven direct by a 200 
horse-power Willans’; engine. There are also four exciters, each 
being driven direct by a Willans’s engine The steam piping is 
arranged on a method devised by Mr. J. H. Rosenthal, the London 
manager of the Babcock and Wilcox Boiler Company, and pos- 
sesses many advantages. 

The Rathbone Place station contains plant of a similar kind, 
there being five boilers, six alternators and engines, two exciters 
and engines. 

The system of distribution from the three latter alternating 
current stations is of a simple description—cast-iron pipes laid 
underground form conduits, into which “Silvertown”? vulcanised 
rubber cables have been drawn when required. Split T-pieces are 
inserted in the pipes for connection to customers’ premises. These 
mains are looped from house-to-house, returning to the station, so 
as to form complete rings. Each customer has, therefore, a 
duplicate supply, thus enabling new customers to be connected 
to the system without interrupting the supply on the circuit. 

All these three stations are connected together by trunk mains, 
which enable one station to assist another, or take the whole load 
of the district during the hours of least demand. ‘he current 
leaves each of these stations at a pressure of 1,000 volts, this 
moderate pressure being adopted as thenumber of supply stations 
reduces the distance to which each cable has to be laid to meet 
the demand. ‘The whole supply is distributed by a number of 
small cables, which can be easily replaced when required. 

The demand for light has been very encouraging; and, as you 
will.see from the table,* the progress of the Jawp connection to 
these stations has been very rapid. I regret, however, tosay that, 
although this company at present supplies light to 12 public- 
houses, only four churches are, so far, connected with the system. 

Having now completed our tour of the stations of the various 
companies, we have seen how the streets of London have lately 
been disturbed in order to lay all these mains ; no doubt a certain 
amount of inconvenience has unavoidably been caused to traffic, 
but it has revealed the wonderful system of organisation by which 
London is governed; and the vestry surveyors, whose labours 
have been much increased, have not only afforded every facility 
for carrying out the work, but have rapidly re-instated the pave- 
ments at, of course, the cost of the respective electric light com- 


panies. The public, therefore, though fora short time inconveni- 


enced, have in reality secured new pavements for old. 

‘Summarising the plants adopted by the various supply com- 
panies, it is interesting to notice how the peculiar conditions 
of electrical supply in the very limited space usually available 
have been provided for by manufacturers. As an instance of 
this, it may be noted that‘ Willans’s” engines, amounting to about 
9,000 horse-power, are used by the public supply companies in 
London, and similar engines, aggregating more than 2,000 indicated 
horse-power, for private plants in the metropolis. ‘The Babcock 
and Wilcox boiler having also been so universally adopted, it may 
be of interest to state that 78 boilers of this type, supplying 
14,230 indicated horse-power, are now at work in London. 


Private Plants, 


One result of the Act of 1882 has undoubtedly been to cause a 
large number of private installations to be erected, but so many 
of our leading electric light cont: actors have Jaid down thoroughly 
efficient plants that there is perhaps no cause for regret. Most of 


- * This table, giving particulars of the Electric Light Companies 
of London, we published last week as a ‘special page.—Eps. Exec. 
Rev. ists 


- “for 


the large terminal London railway stations work their own electric 
light machinery, the largest installation being at Paddington, 
where the Great Western Railway Company have machinery of 
1,500 horse-power for this purpose. For residences, gas-engines 
provide the motive power for driving dynamos supplying about 
18,000 lamps of 32 watts each, the remainder being steam-driven. 

It may be of interest to note that the Crossley “‘ Otto” gas 
engine, which was awarded a gold medal at this Society’s recent 
motor competition, is being employed for this purpose, amongst 
others, hy Messrs. Laing, Wharton and Down. This total may 
appear large, but it must be remembered that many of the large 
hotels having their own steam plant for working lifts, warming 
and cooking, have added electric lighting machinery; the total 
also includes the lamps at D’Oyly Carte’s new theatre, where 
Messrs. Verity have erected a plant so complete, that it may almost 
be considered as a small central station. 


Number of Incandescent Lamps now in Use in London. 


With the kind assistance of the electric light contractors, par- 
ticularly Messrs. Verity, Laing, Wharton and Down, Phipps and 
Dawson, Drake and Gorham, Sharp and Kent, and many others, 
and the public supply companies, I have been able to collect data 
that the total equivalent number of 32 watt lamps now in use in 
London is approximately as follows :— 


Public supply companies 179,060 
Private plants ... *. 85,000 
1 a a ie 264,060 


At the present rate of increase, a very moderate estimate gives 
an addition of at least 4,000 lamps per week, and there is little 
peek that this number will be greatly exceeded at no distant 

ate. 

All these incandescent lamps have been calculated on a basis of 
32 watts or 8 candle-power lamps, as experience has shown. that 
this is a size much used in London, and, by taking the smallest 
lamp, we avoid dealing with half lamps. 

Before leaving these particulars, it will probably be of service 
toe edi of future stations if we tabulate the data 
collected. 


Table Showing Percentage of Maximum Lamp Supply at any 
Moment to Total Lamp Connection. 


Station. Percentage. 
House-to-House ... es ie ite ead 42 
Kensington and Knightsbridge ... 30 to 40 
St. James’s and Pall Mall bs He ae 57 
Sardinia Street ©... rs sf +, a 45 
Rathbone Place ... Ki. a: sh s pene 64 
Manchester Square. © ..; at ste Hee 45 


It perhaps may be of interest if I draw your attention to the 
following table, based upon data which has come under my. obser- 
vation, showing the candle-power. of lamps mostly used :— gah 


Lamps (50 Volts) . 3 : 
scr. WOT. S2C.P. s0C.P. 100C.P. 200 CP. 500'C.P. » * 
597 1,666 62 A BS} 8 . § 3 
—Lamps (100- Volts) 
5437 4832 to 26 57 40 3 


During 1886 and part of 1887.1 was able to collect the following 
data of the behaviour of incandescent lamps, each of 25 candle- 
power, with an efficiency of 3} watts per candle, and I trust that 
more information of this kind will be collected. jeer 5 
* With reference to are lighting, considerable progress is being 
made ; and, although the number now in use in London does not 
much exceed 1,000 lamps, there is no doubt that rapid progress 
will be made. : | ; 

Prof. Silvanus Thompson, in March, 1889, showed you all the 
best known arc lamps ; and, for further information of their de- 
velopment, I must refer you to his most complete paper on this 
subject, published in the Society’s Journal, March 8th, 1889. 

It isa matter for regret that there is no progress to be noticed 
in connection with the efficiency of the ‘incandescent lamp, which 
remains much ‘the same as it was five years ago. Jt will be 
apparent from the table showing the candle-power of lamps mostly 
used, that a really efficient 100-volt 8 candle-power Jamp is much 
needed ; the present Jawps of this kind have such a short life that 
customers, contractors, and ‘electric supply companies would all 
hail its advent as a boon: ha aL ; 

We must also remember that the future progress of electric 
lighting depends in no small measure on the Jamp-makers, and as 
the manufacture of the incandescent lamp will soon be open to.all 
(owing to the expiration of the present patents), the absolute 
necessity of a standardising laboratory must compel its adoption 
where not only instruments but amps can be tested, so that people 
may know when-they ask for an 8 -candle-power100-yolt lamp, 
with or without a guaranteed life of, say, 1,000 hours’ at, an effici- 
ency of 3} watts per candle, that they get what they have asked 


That this question of lamp. efficiency is of importance: to cus 
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INCANDESCENT LAmMps.—LIFE AND NATURE OF FRACTURE. 


All Lamps 25 C.P. Brass Collar, Edison-Swan. 


Lamrs. Nature of failure. 
No. of Average Glass globe. Filament fractured. 
Volts. senate noe" rm : 
¥ Bioken. | Percent. | Blackened. | er cent. Plaster. rer cent. Loop. Per cent. Stem. Per cent. Joint. |Cercent. 
151 536 861 114 21°2 21 3°91 56 10°44: 208 38°80 114 21°26 23 4°29 
142 189 789 19 10-0 4 211 Al 21:69 67 35°45 47 24 96 il 5 82 
120 | 2,549 923 273 10°7 92 3 60 334 13:1 1,114 43°70 693 27:10 43 1-63 
99 588 1,423 122 20°7 61 ° 19°37 92 15°64 * 212 36 00 95 16:10 6 1:02 
3,862 528 178 523 1,601 949 83 
12°67 461 13°54 41-46 2:15 


tomers and supply companies alike few will doubt, and the follow- 
ing Table will probably explain itself :— 


Watts Candles Lamps per 1,000 watts. 
per. per 1,000 
candle. Wee 8 CP. 16 CP. 20 C.P. 32 C.P. 
2-00 5000 | 625 31:2 25:0 156 
2:26 4445 55°5 27°7 22:2 13'9 
2 50- 400-0 50°0 250 20°0 12:5 
2°75 363 6 45°4 227 18:2 11°4 
3°00 3333 41:7 20'8 167 10°4 
3 25 307°6 38°4 192 15°4 9°6 
3°50 285°7 35-7 178 14°3 89 
375 266°6 33 3 16°7 13°3 8:3 
4°00 250:0 381°2 156 125 78 
| 


We see, then, how an improved lamp efficiency will benefit the 
supply companies, by enabling them to increase their lamp con- 
nection. : 

The following Table will appeal most strongly to all users of the 
incandescent lamp; but it must be assumed that an increased 
eee is not obtained at the expense of a -reduced life of the 

amps. 

The most satisfactory feature, however, of the present Edison- 
‘Swan lamps is the uniformity of their voltage ; and the scientific 
department of the Edison and Swan Company’s work is to be con- 
gratulated on the assistance they have given to the industry, by 


practically enabling voltmeters to bej set by photometrical tests of . 


the lamps. 


Cost per Annum per 8 Candle-power lamp at 8d. per Unit, Lamps 
Burning an Average of :— 


4 hours 
per day. 


3 hours 
pi day. 


| 
| 2hous 
yer day. 


1 hour 
per dry. 


3 hous 


Per day. pe: day. 


Hours per Annum. 1825 865 | 730 1,095 | 1,460 


Cost per annum with lamp efticierey of :— 


|\Zs. A)\£ 8. d.jJ£ 8. 4/£ s..d|£-s. d. 
2 watts per candle 0 111/09 311/10 7 10011 9/015. 8 
2°25 Bs 0 2 20 4 50 8 9018 21017 6 
2°50 a 0 2 50 41010 9 9014 7019 6 
2°75 ep 0 2 80 5 44910 91016 JiL°1 5 
3 00 a 0 2130 5100 1L 8017 6L 38 4 
325 < 0 38 2:0 6 4/012 s[f019 Ol 5 4 
3°50 is ov 38 50 610013 8Ll O 51 7 8 
3°75 x ) 8°80 7 41014. 4b 2b 9-2 
4:00. x J 31350 71€10 15 St 38 G11 4 


It may be thought that an estimated use of a lamp for only 
about 200 or 300 hours per annum is very low, but it should be 
remembered that the electric light need only be used when it is 
required, as the ease of switching it on and off makes us forget all 
our past troubles in hunting for gas-taps, matches, and broken gas 
globes. With ordinary care, the average cost of burning an 8 
candle-power lamp for ordinary domestic use need not exceed ten 
shillings per annum. 

Of course much depends on the wiring contractor, who not only 
has to be an accomplished art critic in designing or selecting the 
brackets, pendants, &c., but he bas also to select the most advan- 
tageous positions for the lamps and switches. A switch placed 


near the door of every room, and not less than two lamps in any - 


room, will probably save annoyance. 
The greatest progress has been made in the wiring of houses, 


Not only is more work done, but it is better done, and on more 
mechanical principles, for whereas some years ago a single main 
would have been run from top to bottom of a house with numerous 
‘T-joints, independent circuits will now be wired, and all brought 
to a neat form of distributing board. 

The effect of the extra care which is now taken with this work 
is proved by the following table of insulation tests, taken with 100 
volts at 200 houses :— 


Insulation Tests of Internal Wiring (Taken with 100 Volts—_ 
Evershed Ohmmeter. 


Number of points. Test megohms, 

5 to 10 Average of 15 houses 40 
10 ,, 15 ag 23 iss 3°5 
15 ,, 20 a 18. e 28 
20,,. 25 “oe le Havre 27 
20 #3. ae Beka BS - a5 56 18 
35 ,, 40 es i eerie 15 
40 ,, 50 - 1G 33 1:2 
50 ,, 60 ss 12 ss 11 
60 a9 70 ” 9 os) 1:0 
70 ,, 120 %8 Tdi mas vd 
120 ,, 220 & See "25 


I hoped to have been able to place before you some record of the 
improvement in the health of London, owing to the progress of 
electric lighting, but so much has already been said and published 
about it that further facts appear needless. It is simply melan- 
choly to see so many of our churches and halls not only burning 
their gas jets for lighting, but also for “ warming” the building. 
If culpable negligence amounts to manslaughter, the people 
responsible for this atrocity ought to receive their deserts. rots 

Having now placed before you some account of the progress of 
electric lighting in London, I must ask you to compare our metro- 
polis with other cities, and leave you to judge whether we are so 
very far behind them as some would have us believe. Is it not 
more probable that other countries will be glad toavail themselves 
of the experience which London must gain in the working of so 
many distinct systems? 


DISCUSSION. 


. Mr. B. E. Crompton said that electric engineers might feel 
proud that, although they had been so heavily handicapped in the 
race, they had begun at last to bring London to the front, and it 
would not be long before they were as far ahead of any other town 
in the world in electric lighting as they were in most other re- 
spects. The Act of 1882 completely stopped electric lighting for 
several years, though, as engineer to the Edison and Swan Com- 
pany, he then designed several central stations which, even in the 
light of present knowledge, he could say could have been 
carried out practically as well then as they could now. Five 
years ago a gentleman called at his office and said he was 
connected with an estate company which had a subway, so that 
underground mains could be laid without coming under the Act, 
and the result was the formation of the Kensingtod Court Com- 
pany, his informont being Mr. Granville Ryder, the present chair- 
man of the company. At that time not a single underground 
main had been tried, and but for this opportunity of testing the 
system, it was very improbable that either the Kensington Court 
Company, the Whitehall, gr the Metropolitan Company would 
have occupied the positions they now did. The results then ob- 
tained led to the agitation which produced the amended Act. The 
public should know that though they might have been incon- 
venienced by the breaking up of the streets, it was a very different 
thing from similar annoyances on the part of gas and water com- 
panies, because in most cases the work was done once for all 
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Conduits or pipes had been laid, into which the conductors could 
be drawn, and from which they could be withdrawn and repaired, 
so that connections could be made without further breaking up of 
the road. He did not know the exact mileage, but he should 
think nearly 150 miles had already been laid, which was no small 
feat to accomplish since the provisional orders were obtained two 
years ago. Inthe system of underground conductors with which 
Mr. Bailey had connected his name—though he was by no means 
the sole inventor, many other engineers: having contributed to its 
development—the idea was not only to give access to every house 
for the electric light, but to afford sufficient means of access for 
many other systems of conductors in future—telephone wires, fire 
alarms, and other means of communication, which would be 
greatly appreciated in future, and though the idea might now 
seem Utopian, he hoped the time would come when compressed 
air might also be supplied for the purpose of giving cool storage 
in every larder. 

Prof. Kennepy, F.R.S., said this paper would be much quoted 
after a few years, for Mr. Bailey had given a most vivid picture 
of the state of electric lighting in London, just at the time when 
it was most interesting. As to the maximum number of lights at 
one time in use as compared to the total number on the station, 
he had been apparently very fortunate in one of his own districts. 
He had found in Westminster the usual average was about 40 to 
42 per cent., but one foggy day in last week it went up to 60 or 61, 
judging from the amount of current going out. As tothe state 
of electric lighting in London compared with other places, there 
was no other city in the world that had 250,000 lights, or anything 
like it. He believed it was about double the amount in use in 
New York, and before long people would be coming here for in- 
formation, instead of scoffing at us for doing nothing. With 
regard to safety in working the station, he thought that there 
should always be power in reserve equal to one of the largest 
units ; if 200 horse-power engines were the largest used, for in- 
stance, there would be 200 horse-power in reserve, but the use of 
one 500 horse-power engine necessitated at least 500 horse-power 
in reserve,and soon. He should be glad to think that putting a 
boiler on a lower level than the engine would ensure having dry 
steam, but rather doubted whether that was proved experimen- 
tally. If the particular boilers mentioned gave dry steam, he did 
not think it could be owing to their position in reference to the 
engine. 

Prof, Forszs, F.R.S., asked what the black spider-like lines on 
the map indicated? Mr. Bailey had collected an enormous 
number of the very facts engineers wanted to arrive at, and he 
hoped other gentlemen connected with central stations would 
follow his example and give the result of their experience. Mr. 
Bailey seemed rather hurt because various people had criticised 
the progress of electric lighting in this country, and contrasted it 
nnfavourably with what was done elsewhere, and perhaps few had 
done more in that way than he (Prof. Forbes) had. He hadtaken 
the pains to learn what was being done in foreign countries by 
personal inspection, and had frequently, on his return from such 
enquiries, done his best to impress on those concerned at home the 
superiority of the work that was being done abroad. The last 
time he had occasion to do so was about three years ago, when 
hardly any of the work now described had been commenced ; but 
he now thoroughly endorsed what had been said by Prof. 
Kennedy, that there was not an example in the whole world of 
such enormous progress in so short a time. They were delayed for 
a long time by the former Act, but during all that time they were 
studying what was done elsewhere, s0 that when they begun they 
were on sure ground, and went ahead with more confidence than 
people elsewhere had done. Not only was the scale of work 
greater in London than anywhere else, but the character of the 
work in the central stations would bear comparison with any. 
Any one who had visited the Sardinia Street station would feel 
that it was as complete and satisfactory as it could possibly be. 

Mr. W. M. Morney said that he believed this paper would be of 
the greatest value. He suggested that it should be followed, at 
fairly frequent intervals, with other accounts of the work that was 
actually being done. He remarked that Mr. Bailey’s particular 
arrangement of primary mains, which was very simple and in- 
genious, had not been alluded to in the paper. It would be very 
useful if they could have not only the relative life of 50 and 100- 
volt lamps, but their relative efficiency. It would be well to 
know how much the lowering of the candle-power of the former 
counter-balanced the advantage of the longer life, the blackening 
of the globe in a low voltage lamp being always more serious than 
in the case of a high one. A strong confirmation of what had 
fallen from the Chairman and Mr. Crompton as to the effect of the 
Act of 1882 was to be found in experience abroad. It was often 
stated that our knowledge of how to distribute electricity had 
greatly advanced since 1882. This was true, but it was also true 
that, so far as supplying lights in a densely inhabited district was 
concerned, no great advance had been made or was to be expected. 
As an illustration of this, he referred to Milan, where a large 
scheme had been carried out on the lines that were available in 
1882. Just about 1883, a station was put down there which had 
never had the current off the mains for six years, and it was now 
supplying 25,000 16-candle-power lamps, on the direct low-tension 
sreen The history of that station showed that, in a dense area, 
the old-fashioned system was very good in its way, even without 
the advantage of the three-wire arrangement. Distant places— 
suburbs, and so on—could not be supplied, but they were now 
supplying the more distant parts on the high-tension system, 
somewhat similar to that mainly used by Mr. Bailey’s company. 
The history of the Metropolitan Company illustrated the advance 


in knowledge of how to distribute light over a large area econo- 
mically, especially in the early stages of the work. That company 
started with a low-tension system and with batteries; but all the 
stations added since were on the high-tension system, without 
batteries. They knew now how to supply both in dense areas and 
over long distances. Mr. Crompton had, in London, perhaps done 
more than any one in the former direction, and the Metropolitan 
Company more than any one—except, perhaps, Mr. Ferranti—in 
the latter. A great deal had been said by Mr. Preece and others 
in that room on the advantage of lighting streets by arc lamps. 
It appeared that there were only about 1,000 in use in London 
altogether. He thought the general public would never fully 
appreciate the advantages of electric lighting until the whole of 
the main streets were illuminated in that way. Nothing had been 
said about the electric lighting of the City, no doubt for the reason 
that there was at present no lighting in the City. This reproach 
would shortly be removed, his company and others having under- 
taken a general lighting scheme, which, he was glad to say, in- 
cluded street lighting by arc lamps. 

Mr. R. W. WALLACE pointed out the great importance of endea- 
vouring to improve incandescent lamps. He believed, from some 
experiments which had been made, that it would be possible to 
reduce the amount of current used in these lamps by about one- 
third, though the result might be to shorten the life of the lamp. 
But when one considered the value of the lamp compared with the 
price of the current for a number of hours, that would be but a 
small matter. He hoped, therefore, that inventors would turn 
their attention in this direction. 

Mr. CHAptin said it would be very interesting to know if there 
were any data showing whether an incandescent lamp worked with 
a low-tension current had a much longer life than one worked 
with a high-tension. 

Mr. Baiuey, in reply, said that so far as he could ascertain 
there were now 81} miles of conduits of all kinds, in some cases 
pipes, in others concrete or brickwork; and into these conduits 
were led about 111} miles of cable, which were actually carrying 
current at the present moment; and that had practically been 
accomplished in 18 months, in order to supply the public with 
electric lighting, but they had not yet got to street lighting. That 
brought him to the question of arc lamps. Everyone would like 
to see arc lighting, but they could never expect to see it in 
London in such perfection as in Milan and other places where the 
streets were practically built for it. One could not imagine the 
Strand looking particularly handsome, even with the aid of arc 
lamps ; it was quite different in Berlin, where they could be placed 
in the centre of the roadway on very high masts; but such as the 
streets of London were, they would be immensely improved by are 
lighting, and he believed this would come shortly; and in place 
of the very meagre account of this system which he had been able 
to give, he hoped before long to hear someone else give a much 
more ample description of what was being done in this way. 
Everything was now ready for it, and he could not quite under- 
stand what kept it back. Prof. Kennedy had referred to the 
maximum percentage of supply to the total lamp connection, as to 
which you might take either the average or the heaviest day, the 
figures given in the paper being the heaviest lighting day in 
November ; and he found that in all the districts from which he 
had collected information that the heaviest duty came on between 
four and five in the afternoon. (He exhibited a number of 
diagrams showing the varying amounts of current demanded 
during the day, plotted ona curve, taken at different stations and 
on different days, the highest point varying according as the dis- 
trict consisted mainly of offices, shops, or theatres and restaurants.) 
The black spider-like lines which Prof. Forbes referred to, showed 
overhead wires, and he desired to emphasise what he had said in 
the paper on this point. There were over 25 miles of these over- 
head lines, and he could not remember a single accident attri- 
butable to them. The prejudice which existed against them was 
due to the wretched work done in New York, where they neither 
suspended the wires nor properly insulated them, but left them 
to rot, and then people said how dangerous they were. Mr. 
Mordey had kindly alluded to the arrangement of mains which he 
was endeavouring to carry out, and which he (Mr. Bailey) did not 
allude to in the paper because he did not want to advertise him- 
self. There was no particular novelty about it; they were merely 
acting on mechanical principles, and endeavouring to give people 
a double supply, one from each end of the cable, so that when a 
new customer wanted to come on, there was no need to go round 
to all the subscribers and tell them they must be shut off. With 
reference to the incandescent lamps, he hoped others would keep 
a record of the behaviour of all the lamps under their charge, 
which could easily be done. He had an India-rubber stamp, with 
a movable date, which was stamped on the cement when the lamp 
was sent out; when it failed, and was brought in to be replaced, 
the storekeeper could tabulate the date and the fracture in the 
filament, and these records would be very valuable. In a few 
years’ time it would be open to anyone to make lamps ; and people 
then would buy from those who produced the cheapest and most 
durable. Mr. Mordey had referred to the Whitehall Company, 
and the alteration they had introduced in the other districts as the 
system developed. That was due to the size of the districts which 
that company had to light; it was notonly a question of providing 
light, but of doing it quickly, for nowadays, as soon as anyone had 
his place wired, he wanted the current the next day; and if he 
did not get it, he worried the life out of the unfortunate engineer 
to the supply company. He hoped, before long, someone would 
read a paper showing the benefit to the health of the people con- 
ferred by electric lighting, the decrease in headaches and in 
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doctors’ bills. The other day a certain firm took proceedings 
against an electric light company for not continuing the supply, 
and stated on oath that whereas with the electric light they could 
go for six years without decorating their premises, when using gas 
they had to paint and whitewash every two years, and they 
claimed damages in consequence. He hoped the vestries would 
soon see the advisability of lighting the streets by arc amps. 

The CHaigMAn, in proposing a vote of thanks to Mr. Bailey, said 
he prophesied two years ago that in ten years time 90 per cent. of 
all the houses in the West End of London, of £400 a year rental 
and upwards, would be lit by electricity. He now began to think 
that he had not been sufficiently sanguine, and that he might 
have mentioned a rental of £300 instead of £400. So long as gas 
was supplied at 2s. 9d. or 2s. 6d. per 1,000 feet, the electric light, 
until improved in some way—and the only improvement that 
seemed possible was economy in the lamp—must be a light of 
luxury ; but persons who would pay £300 or £400 a year rent, were 
willing to pay £20, £30, or even £40 more for electri lighting, as 
compared, not with gas, because many would not use it, but with 
the other illuminants they employed. After a year’s experience 
of the use of a number of lamps equal to about 114 8-candle lamps, 
he found the extra cost was between £20 and £25, as compared 
with the gas, candles, and lamps he used before, and in that he 
made no allowance for decreased expenditure in cleaning, painting, 
and matters of that kind, which was undoubtedly considerable. 
He had also a curious experience, during the summer quarter, of 
the truth of what Mr. Bailey said about the ease with which the 
electric light was extinguished and re-lighted. His summer 
quarter’s bill for electric lighting was only a few shillings in 
excess of the gas bill for the previous year’s summer quarter, and 
he bought no candles or lamp oil, having the electric light all over 
the house. The reason was simply this, that’ in a dark London 
basement, even in the summer time, the gas was kept constantly 
burning, but the eleztric light was turned out when not wanted, 
and though no doubt it was considerably dearer than gas, so much 
less of it was used, even by the servants, that it only cost a few 
shillings more. 


ELECTRIC LIGHTING OF THE NEW 
OLYMPIC THEATRE. 


THE new Olympic Theatre, which is situated at the 
south end of Drury Lane, is now completed, and was 
opened to the public a fortnight ago. It has been 
erected, from the designs of Messrs. Crewe and Sprague, 
by Messrs. Holliday and Greenwood. The theatre is 
probably one of the safest in the metropolis, there 
being no less than 18 exits, and ample space every- 
where for the comfort of playgoers. It has a lofty 
auditorium, which, by the aid of a sunlight in the 
centre, assists in ensuring efficient ventilation. Fol- 
lowing the example set by the proprietors of other 
London theatres, Mr. Chas. Wilmot, who has provided 
the house for Mr. Wilson Barrett, decided to have it 
lighted electrically, and Mr. Harry South, of 10 and 12, 
Garrick Street, W.C., was commissioned to do the 
work. 

The installation is not at present quite completed, 
but when finished it will comprise about 1,750 incan- 
descent lamps, averaging 16 C.P. The boiler and engine 
rooms are situated in the basement of the building 
below the scene dock, and well removed from the audi- 
torium, both being very compactly arranged. In the 
former are erected two Davey-Paxman locomotive type 
boilers of 60 H.P. each, working at a pressure of 1201bs. 
to the square inch. In the same room the feed pumps 
and injectors are erected, the latter being worked by 
exhaust steam, by means of which water is fed to the 
boilers at a temperature from 190° to 200°. 

The engine room contains three compound high 
speed engines, each of 40 H.P., which were specially 
constructed for the installation to run at a speed 
of 390 revolutions per minute. Two of these engines 
are coupled to corresponding dynamo shafts, which 
are driven direct; but lack of space prevents the 
same arrangement being carried out with the third 
set. In the latter case the dynamo is driven from the 
engine by ropes, the speed being increased by this 
means to 550 revolutions per minute. The output of 
each machine is about 300 ampéres, at an E.M.F. of 
110 volts. 

The main conductors are led to a distributing switch- 
board, and are divided so that any one, any two, or all 
three sets can supply any one circuit. The question of 


which arrangement should be adopted is determined 
by the “ checks” in the piece, in such a way that any 
sudden alteration in the load, owing to dark scenes, &c., 
is immediately distributed over the second or third 
plant, if the particular one on which it is being run 
varies beyond a certain limit. 

There are in all 45 circuits, each stage section being 
again divided into three at the ‘colour board,” where 
the three different colours in which the stage is con- 
nected, unite. At the side of this is erected the check- 
ing board and resistances, the latter being of an entirely 
new design, and particulars of which are at present 
unobtainable. 

Continuous practice in theatre lighting has induced 
Mr. South to seek patented protection for a number of 
ideas specially applicable to theatre work. These in- 
clude a novel form of batten, only 6 inches wide and 
weighing only 2 cwt., a method of separate connection, 
&c., all of which are brovght into use at the New 
Olympic Theatre. ; cf 


NOTES. 


Electric Lighting of Preston.—During the last six 
weeks the National Electric Supply Company, Limited, 
has erected, temporarily, overhead wires, and installed 
some 300 incandescent lamps’ besides arc lamps, in 
several shops and places. The lights were started for 
the first time on Thursday last, and created a most 
favourable impression in the town. The commence- 
ment has been a great success, and there is no doubt 
that the company’s present venture here will lead to 
extensive future business. The whole of the work has 
been carried out by Mr. F. F. Bennett, late district 
manager of the National Telephone Company. 


Electric Light in Exeter.—The City Council had 
under consideration last week the advisability of apply- 
ing to the Board of Trade for a provisional order. A 
letter was read from the secretary of the electric light 
company, explaining its position with regard to the 
matter, stating that the company was a local one, and 
that every effort had been made to meet the wishes of 
the council. After a long discussion it was decided by 
a large majority that the council should apply fora 
provisional order. 


Ship Lighting.—The Norddeutscher Lloyds’ ss. Gera 
left the Clyde on Saturday for Bremerhaven, after 
going through aseries of speed trials in the Forth. The 
vessel is intended for the emigration trade between the 
Continent of Europe and South America. An exten- 
sive installation of electric lights have been fitted up, 
and is available in all the passenger departments as 
well as in other parts of the ship. On the same day 
the Fairfield Shipbuilding and Engineering Company, 
Limited, launched the Oldenburg for the same com- 
pany. This vessel will also be lighted throughout by 
eiectricity, provided by three engines and dynamos, 
each furnishing power for 365 incandescent lights. 
On Saturday afternoon the Palmer Shipbuilding and 
Iron Company launched at the Howden yard H.M. 
cruiser the Pique, the first of three second-class 
cruisers placed by the Admiralty with the Palmer 
Company. The Pique will have a complete installa- 
tion of the electric light. 


Electric Lighting of Inverary Castle——Sometime 
ago the electric light was introduced into several of 
the rooms in Inverary Castle. We understand the 
Duke of Argyll now purposes lighting the whole of 
his castle by electricity. 


Electric Light in Berlin.— The Berlin Electric 
Lighting Company now supplies current for 100,000 
8-candle-power incandescent lamps, and for 3,000 are 
lamps, the total current supplied being 60,000 amperes, 
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* The Worst-lighted Town in England,’’—At a meet- 
ing of the Plymouth Town Council, says a local paper, 
where public lighting came up for discussion, a council- 
lor expressed the opinion that “they could go into any 
other town in England and it was better lit than Ply- 
mouth.” There is an electric lighting company there, 
but it is beset by financial difficulties. 


Bristol and the Electric Light.—Last week the mem- 
bers of the Electrical Committee of the Bristol Town 
Council journeyed to Bath for the purpose of inspecting 
the installation of the electric light. On arriving at the 
works they were met by Mr. H.G. Massingham (the 
proprietor), Mr. Hooker (chief engineer), and Mr. W. 
H. Preece, and conducted over the works. Subse- 
quently the deputation made a detowr of the city and 
acquainted themselves with the public lighting of the 
streets in addition to the private supply, expressing 
their unanimous satisfaction with everything they had 
witnessed. On Saturday the committee held a consul- 
tation in Bristol with Mr. Preece. A site for the in- 
stallation was approved, and Mr. Preece gave it as his 
opinion that at ifirst the light in Bristol ought to cost 
very little more than gas, and eventually it would be 
cheaper, if the corporation managed the supply. Mr. 
Preece went over the area—from the Victoria Rooms to 
Temple Meads Station—proposed to be lit, and was in- 
structed to prepare estimates foran installation equal to 
60 powerful arc lamps and 10,000 incandescent lights. 
The scheme, in its present form, is larger than was 
originally contemplated ; but the committee are advised 
thatthe period for mere experiment has expired, and 
they are therefore determined to recommend the 
council to adopt a system of lighting that shall be per- 
manent, and that shall be so successful as to ensure its 
very general use throughout the city and suburbs before 
many years have passed. 


The City and the Electric Light.—A meeting of the 
Commissioners of Sewers was held on Tuesday in the 
Guildhall, when the Streets’ Committee brought up a 
report recommending that the supplying of the western 
district of the City with the electric light should be 
entrusted to the Brush Electrical Engineering Company, 
upon the same terms that they had undertaken to sup- 
ply the central district. After discussion, Mr. Pannell, 
who has been one of the principal movers in this 
matter in the City during the last six years, congratu- 
lated the Commission that when this contract was made, 
two-thirds of the City would have the benefit of the 
electric light. The report was carried. It was referred 


to the committee to consider as to the alleged danger of © 


storing electric power. 


Croydon and the Electric Light. — The County 
Council has received from Mr. W. H. Preece a detailed 
report as to the requirements for the probable cost of 
laying down the electric light in the town. He esti- 
mates that a total length of 100 miles of mains will be 
necessary for the service of the whole district, of which 
60 miles can be underground, and 40 miles overhead, 
the latter being for public lighting only. The under- 
ground mains will cost about £700 per mile, the over- 
head about £230 per mile. To this must be added 
£2,500 for the feeding mains. The laying of all the 
mains underground would cost £60,500, or an extra 
£6,800. In addition to the above-mentioned amounts 
it will be necessary to provide the installations. Under 
these circumstances the corporation have decided, in 
their application to the Board of Trade, to mention 
£150,000 as the amount of capital which may be 
employed. 


The Folkestone Electric Light Committee,—The 
town clerk states that, instead of the town being put to 
“the enormous expense of £700” by this committee, as 
stated at a public meeting, the legal and incidental ex- 
penses have not exceeded £120; in addition to which 
£50 has been paid to Mr. Preece for his opinion on the 
subject. 


The Barnet Electric Lighting.—Now that the local 
authority has determined to end its contract with Mr. 
Joel, and as his intended application to the Board of 
Trade for power to supply the light in the district of 
the East Barnet Valley Local Board has met with no 
support from that body, we feel interested to learn what 
the next scene in this little ‘Comedy of Errors” will 
divulge. It seems that a return to gas is generally de- 
sired. 


London Theatre Lighting.—The London County 
Council, debating on the-subject of the electric light- 
ing arrangements of the London theatres, has decided 
to engage Dr. Hopkinson, F.R.S., to report upon the 
danger, if any, of all the various systems in use. Mr. 
A. L. Steavenson has written on the subject of the 
dangers of electric lighting to a Leeds newspaper, re- 
counting his own experience of fires caused by electric 
light plant in connection with collieries, and he states 
that a few weeks ago another colliery owner told him 
that since he had adopted electric lighting there had 
been two fires, the commencement of the last being 
actually witnessed by the manager. Yet the World 
states that danger from electric lighting is a sheer de- 
lusion. What a world we live in! 


The Electric Lighting Question in Maidstone.—At 
a special meeting of the Maidstone Local Board, last 
week, it was resolved to apply to the Board of Trade 
for a provisional order. A request, asking the Local 
Board’s assent, authorising the Electric Installation and 
Maintenance Company to obtain an order for lighting 
the borough, was refused. 


Serious Accident to Mr. Bernard Drake.—On Friday 
last, Mr. Bernard Drake, of Drake and Gorham, met 
with a serious accident while inspecting the large elec- 
tric light installation which the firm are just completing 
for the police authorities at the new Scotland Yard 
offices. After leaving the Receiver of Police, Mr. 
Drake passed out of the building by a door leading into 
the courtyard, which was left ajar, and immediately fell 
a distance of some 15 feet down an open area, the re- 
placement of the grating of which had been inadvert- 
ently omitted. About half an hour elapsed before it 
was possible to extricate him from the confined space 
into which he had fallen’; but he was eventually con- 
veyed tothe Westminster Hospital, where he was found 
to be suffering from a broken thigh and other injuries. 
We are informed that he will be confined to his bed for 
at least two months, and it will naturally be a great 
disappointment to him to be unable to superintend the 
completion of the work to which the firm has devoted 
so much attention during the past six months. We 
sincerely regret the very serious misfortune which 
will keep Mr. Drake so long confined, and we trust that 
his recovery may be complete, With Mr. Gorham we 
heartily sympathise in being so unfortunately deprived 
of the valuable services of his active and able partner. 


Commercial Cable Company.—The Canadian Gazette 
of the 11th inst. says:—Our readers know the high 
opinion we hold as to these shares, and we are glad to 
state that at a recent meeting of the directors it was de- 
cided to raise the dividend from 6 to 7 per cent. per 
annum, beginning with the payment to be made the 
Ist of January next. At the same time the bonds to be 
drawn in respect of the year now closing will not be 
£40,000, as heretofore, but £120,000. In addition, 
there will be a very large surplus to be carried to 
reserve account. 


Boilers.—Messrs. Ewen & Co., of Walbrook House, 
have just issued a revised edition of the section of 
their illustrated catalogue dealing specially with 
engines and boilers. With reference to the latter, they 
draw attention to their loco-type multitubular boilers, 
which they construct to steam at any pressure accord- 
ing to requirements. In all cases all plate edges are 
planed, all holes drilled in position, and the riveting 
and plate bending effected by hydraulic pressure. 
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Junior Engineering Society.—On Saturday the 6th 
inst., over a hundred members of this society and their 
friends made an excursion to the Central Institution. 
According to the printed programme they were received 
by Professor W. E. Ayrton, vice-president of the society, 
and were conducted by him over various rooms. In 
these were displayed a variety of electrical and other 
apparatus, experiments were performed, and the 
methods of testing the power and efficiency of arc and 
incandescent lamps were shown. The busy after- 
noon was brought to a close in the large lecture theatre. 
Here the guests seemed much interested in watching 
the working of a Telpher model. The vote of thanks, 
which was called for by Mr. Tennant, the energetic 
chairman of the society, was carried unanimously ; and, 
after it had been suitably acknowledged by Professor 
Ayrton, the company dispersed. 


Lighting of Steamship Offices.—The Calcutta offices 
of Messrs. Mackinnon, Mackenzie & Co., the managing 
agents in India of the British India Steam Navigation 
Company, Limited, have been fitted with a complete 
installation of electric light. The generating plant 
consists of a ‘ Marshall” 12 N.H.P. compound steam 
engine erected on a wrought iron frame underneath a 
locomotive multitubular boiler. The engine drives by 
belt a “ Manchester ” compound wound dynamo having 
an output of 100 volts, 180 ampéres, at a speed of 800 
revolutions per minute. Throughout the offices, 140 
32 candle-power lamps are fixed. The entire work has 
been carried out by the electrical department of the 
B.L.S.N. Company’s workshops, Calcutta, under the 
superintendence of Mr. R. J. Browne, the company’s 
electrician. 


Electric Light in Cornwall.—The electric light has 
been successfully started at the Kennal Vale Paper 
Mill, near Ponsanooth (S.J. Polkinhorn). The dynamo 
was supplied, and the work most efficiently carried out, 
by Mr. C. J. Veale, of St. Austell. The dynamo is 
driven by a small 8-inch “Little Giant” horizontal 
turbine, weighing some 3 cwt., supplied by Mr. S. 
Howes, which develops six-horse power under a fall of 
24 feet, carried by a flume 12 inches diameter, although 
the power required for driving the dynamo is only 
some one and a half horse power. This being the first 
installation in the district, it has excited considerable 
interest. 

Freeman and Son’s granite works at Penryn, which 
have hitherto been lighted by Wells’s and other oil 
lamps, are now lighted electrically. 


_ Browett, Lindley & Co., Limited.—The firm of 
Browett, Lindley & Co., has been converted into a 
company under the style of Browett, Lindley & Co., 
Limited, with a view to the immediate extension of 
plant and manufacturing facilities to meet the in- 
creasing demand for their patent ‘“ Acme” governors 
and specialities in high-class steam engines for electric 
lighting and other purposes. The personnel of the firm 
is in no way altered by the change, as the principals of 
the late firm are the managing directors of the com- 


pany. oe 
Reform Club.—This club is to be lighted by elec- 
tricity. 
The Royal Society.—Last night Messrs. H. L. 
Callendar and E. H. Griffiths were to read papers on 
the determination of the boiling point of sulphur and 


on a method of standardising platinum registance ther- 
mometers by reference to it. 


General Electric Power and Traction Company,-- 
During the five months ending November, the electric 
cars of this company operating on the Barking Road 
section of the North Metropolitan Tramway Company’s 
lines ran 27,5974 out of a possible 27,833 miles. On 
the 28th of last month, when there was a heavy fall of 
snow, the cars ran 193 miles out of a possible 213— 
a better average than was made by the horse cars. 


German Readers Please Note.—An envelope, much 
torn, apparently from Berlin, was received, minus con- 
tents, by us on the 15th inst. If any one in Germany 
is awaiting an overdue reply, will he kindly send usa 
line to that effect.—[ Eps. ELEC. REV. ] 


International Exhibition, Moscow.—A scheme is on 
foot for establishing a permanent general exhibition in 
the chief commercial city of Russia. Sales will be 
effected, and orders taken from samples. The agent in 
this country is M. Emile Cloes, C.E., 122, Cannon 
Street. 


Lightning and the Electric Light.—A panic was 
produced a few days since in the town of Trente (Ger- 
many). After a heavy snowstorm, the lightning struck 
the building which supplied the electric light to the 
town, and darkness immediately followed. There was, 
however, more fear than danger, as the light was again 
available within a few minutes. A performance was 
taking place at the Teatro Sociale. The audience re- 
mained quiet, and the actors, preserving their presence 
of mind, continued their parts, without interruption, 
in the darkness. 


Electric Light in’ Madrid Two companies, one 
English the other German, have recently obtained con- 
cessions for lighting districts in Madrid. The first- 
mentioned company has received applications for 6,000 
lamps; its distribution is by alternating currents. The 
second employs continuous currents, and has been 
assured of a minimum service of 11,000 lamps; its 
station will be fitted with dynamos for the supply of 
current for 22,000 lamps, and it will be provided with 
Tudor accumulators, so as to bring the total number of 
lights up to 40,000. 


Personal.—The Elektrotechnische Zeitschrift states 
that Lord Rayleigh has been elected honorary member 
of the Bavarian Academy of Science. 


Electric Organ in Verona.—An electric organ has 
been erected in the S. Giorgio Church in Verona by 
Mr. G. W. Trice, of Genoa. 


- Dr. Coffin’s Electric Welding Process,—It is reported 
that the English promoters of this process are about to 
establish works in or near London. 


Smoking Concerts in Favour.—The staff of the 
General Electric Company held their first smoking 


-concert at the Champion Hotel, Aldersgate Street, on 


Friday, the 12th inst. The chair was occupied by 
Mr. H. Hirst, and there was a large attendance, which 
included a number of well known friends of the firm. 
An excellent programme was gone through, including 
an exhibition of the gramaphone, which excited con- 
siderable interest. It is proposed to hold the next 
concert on January 23rd, 1891. 


The National Telephone Electrical Society —Midland 
Branch,—On Friday, December 5th, in connection with 
this Society, the President (Mr. Alfred Coleman) in 
the chair, the Vice-President (Mr. A. E. Cotterell, dis- 
trict manager) gave a very interesting and instructive 
paper on “A Few Errant Notions on Telephonic 
Matters.” The paper was listened to by a large number 
of members, and was much appreciated. The Presi- 
dential Address was delivered by the President on 
Friday, November 21st, on “'Telephony at the Present 
Time.” 


Quanti est Sapere.—We are glad to notify that the 
Council of the Institution of Electrical Engineers has 
awarded Mr. W. B. Esson the “Institution Premium,” 
for his paper on “Some points in Dynamo and Motor 
design.” This grant, together with his recent accession 
to the dignity of President of the Old Students’ Asso- 
ciation, will give Mr. Esson an earnest of the honours 
which are yet to be showered upon him, May he bear 
them modestly ! 
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“ L’Electricien.’—From the Ist of January, 1891, 
L’Electricien and the Revue Internationale de L’Elec- 
tricite, which have hitherto been published as separate 
journals, will appear as one, under the joint titles of 
the two. M. Hospitalier, we regret to say, owing to the 
pressure of other work, is unable to continue the 
editorship. 


0.S.A. Cinderella Dance.—On Friday evening last a 
very enjoyable and successful dance was held at the 
Westminster ‘Town Hall, in connection with the Old 
Students’ Association of the City and Guilds of London 
Institute. Over 120 were present. In connection with 
the association, it may be mentioned that an excellent 
programme has been drawn up for the New Year, in- 
cluding four papers, three concerts, &c. 


An Important Event.—The General Manager and 
Secretary of the St. James and Pall Mall Electric 
Light Company sends us the following note, dated 
December 17th, but what bearing it has upon the 
subject of electric lighting is more than we can 
divine :—“ The Right Hon. A. J. Balfour, M.P., and 
Mr. G. W. Balfour, M.P., this evening visited the 
central station at Mason’s Yard, Duke Street, Picca- 
dilly.” We may soon expect to hear that Mr. Parnell 
has inspected the fire escapes at the headquarters of the 
London Fire Brigade, or that Sir Charles Russell and 
Mr. Gill have entered into a partnership with the object 
of placing before the publica financial newspaper on 
the commercial morality of which one may absolutely 
rely. 


Ferranti Mains.—Touching the remarks we have made 
on p. 734 on “ High Pressure Alternating Mains,” it may 
not be generally known that Mr. Ferranti uses two of 
his concentric cables side by side with the inner copper 
tubes connected together in parallel as one lead and the 
two exterior tubes similarly joined up as the other. 


Gas v. Electricity at Lewes,—The result of the poll 
of the ratepayers of Lewes on the question of adopting 
electric lighting for the public thoroughfares, has been 
a majority of 25 for gas ; the numbers being 177 for this 
illuminant against 152 for the newer one proposed. 


The City and South London Railway.—This electric 
line, the opening of which bas been twice prematurely 
announced, commenced operations yesterday morning. 
We wish success to everybody concerned. 


The Globe Electrical and Engineering Company.— 
We are informed that the business of this company has 
been transferred to the Electrical Supplies and Fittings 
Company, Limited, having offices and stores at 2, 
Carteret Street, Westminster, who are about to issue a 
catalogue of electrical supplies comprising particulars 
of their well known manufactures, and of a series of 
specialities for high and low tension distribution. 


Engines and Boilers.—A reference to Mr. Bailey’s 
Society of Arts paper will show the rapid development 
in London of the Babcock and Wilcox boilers and 
Willans’s engines. 


A Correction,—In our referénce last week to the 
Oracle, when mentioning the Electric Construction 
Corporation, it was intended to refer our readers to 
our contemporary’s pages for Monday, the 8th inst. 


Telegraph Expenditure.—A report issued on the 18th 
inst., states that the total expenditure on telegraphs for 
the year ended March 31st, 1890, was £2,568,799. 


Russian Telegraphs.—The staff of the Russian tele- 
graph service has under deliberation the construction 
of a telegraph line along the shore of the White Sea 
between Kala and the Norwegian frontier. The only 
present means of communication is a bi-weekly postal 
service. 
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Incandescent Lamp Renovation. We understand 
that Messrs. E. Bohm & Co., of Little Britain, are de+ 
voting attention to a process for lengthening the life of 
incandescent lamps. Discoloured bulbs can be opened 
and cleaned without interference with filaments or 
mounting, and it is said that when a lamp is thus 
treated, and re-exhausted and sealed, it is more durable 
than a new one, 


The Paris Electric Lighting Companies.—The four 
principal electric light companies in Paris, who hold con- 
cessions for 18 years from the Town Council, are follow- 
ing the example of the Paris Gas Company, by seeking to 
obtain an extension of their powers to the year 1930. 
For this purpose they have submitted to the munici- 
pality a memorial offering to reduce the price charged 
for the electric light, provided their concessions are 
prolonged to that year. The memorial is under the 
consideration of the Third Committee of the Council. 

Electrical Industries in the United States, — The 
following figures will give an approximate idea of the 
present development, in the United States, of those in- 
dustries in which electricity is the chief factor, and 
which seem to necessitate addition almost every day. 


Bate in 
Are lights .. (number about) 235,000 475,000 
Tidtandeactise lamps ‘s 3,900,000 
Electric motors Fy 18,000 
» Trailways ¥ 300 
- iy carriages Ke 2,500 75,000 
pe es length of lines 280 miles 


Electric Light and Power in a Village of 465 


. Inhabitants,—Collais, near Nimes, a village of 465 in- 


habitants, has just been lighted by electricity. The 
motive power for the 1,600 light dynamo is derived 
from a small waterfall. The streets are lighted by 25 
lamps of 16 candle-power each. Besides lighting the 
village, the current is employed during the day in 
putting in motion the pumps for supplying certain 
parts of the village with water. 


The Electrical Lighting of the Diamond Mines.—The 
installation forthe lighting of the underground workings 
of the Central Diamond Mine, Kimberley, has just been 
completed, under the superintendence of Mr. R. Oliver 
G. Drummond. From the second annual report for the 
year ending 3lst March, we find the, De Beer’s Mine 
circuit had been running about 15} months, night and 
day, with the exception of a short stoppage on Sunday, 
and during that period there had been no cessation to 
the light, during working hours, except once, when the 
engine had to be stopped for 10 minutes to remake a 
joint. The plant from which the Central Mine is 
worked is situated within the mining area of the De 
Beer’s Mine, and the company have obtained the right 
to run their wires through the busiest thoroughfares of 
the city, from one station to the other, so that they 
have every facility for lighting the club, public library, 
post office, court house, and their own private central 
offices in the diamond market, very cheaply, which 
they propose to utilise. Many of the large mercantile 
stores on the route are in treaty with the company, and 
will probably be supplied from the same source. The 
Masonic Temple is already lighted from the De Beer’s 
station, and although more than a mile distant, by a 
system of electrical signals and switches, each cere- 
mony is methodically illuminated, according to ancient 
custom, without the slightest hitch. 


NEW COMPANIES REGISTERED. 


J. Tylor & Sons, Limited,—Capital, £100,000 in £10 
shares. Objects: To carry on business as mechanical, 
consulting, sanitary, hydraulic and electrical engineers 
and contractors, manufacturers of electrical plant and 
apparatus, waterworks fittings, &c. Signatories (with 
one share each): * W. H. Tylor, * Joseph John Tylor, 
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C.E., * W. B. H. Drayson, * Philip Bright, J. 8. Maples, 
W. S. Salter, Thos. Allsop, all of 2, Newgate Street. 
The first four of the signatories are appointed directors. 
Qualification : 100 shares. Remuneration of ordinary 
directors, £60 per annum each. Mr. Joseph John Tylor 
is appointed chairman and consulting engineer, and 
Messrs. W. B. H. Drayson and P. Bright are appointed 
managing directors, upon terms to be agreed. Registered 
8th inst by Sydney Morse, 4, Fenchurch Avenue. 
Registered office, 2, Newgate Street. 


Foreign Electric Date and Time Stamp Company, 
Limited.—Capital £100,000 in £1 shares. Objects :— 
To acquire an invention of an electro-mechanical date 
and time stamps, patents for which have been obtained 
in France and Italy. Signatories (with one share each) : 
E. Berlin, 17, All Saints’ Road, W.; J. R. Akerman, 
139, Minories; J. P. Nurse, 16, Barford Road, Nun- 
head; G. J. Pocock, 4, Oswyth Road, 8.E.; J. L. 
Stevens, 90 and 91, Queen Street; E. G. Taylor, 46, 
Brighton Road. The signatories are to appoint the first 
directors ; qualification, £100 in shares ; remuneration, 
£600 per annum, divisible. Registered 8th inst., by F. 
Fearon, 25, Parliament Street. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


J. E. H. Gordon and Company, Limited.—An agree- 
ment of 15th September (filed Ist October), provides 
for the purchase by the company from J. E. H. Gordon, 
of 11, Pall Mall, and Wm. John Rivington, of 21, Gled- 
how Gardens, Kensington, the business of electrical 
engineer and contractor for the construction and supply 
of electric light machinery and apparatus, carried 
on by Mr. J. E. H. Gordon, at 11, Pall Mall. The pur- 
chase consideration is £30,000 in fully paid shares. 
The vendors are appointed joint managing directors for 
life, each of them to receive a salary of £1,500 per 
annum. 


Williamson Electrical Engineering Co., Limited.— 
The annual return of this company, made up to the 
12th inst., was filed on the 13th inst. The nominal 
capital is £5,000, in £10 shares. 250 shares are taken, 
and upon these £7 10s. per share has been called and 
paid, the paid-up capital thus being £1,875. Registered 
office, 14, St. Ann Square, Manchester. 


Blackpool Electric Tramway Company, Limited. 
The annual return of this company, made up to the 
12th inst., was filed on the 13th inst. The nominal 
capital is £30,000, in £10 shares. The whole of the 
shares are taken up, 150 being considered fully paid 
up. Upon 2,850 shares the sum of £6 10s. per share 
has been called, the calls paid amounting to £18,525. 


Woodhouse and Rawson United, Limited,— An 
agreement of 10th inst. (filed 11th inst.), between this 
company and James Thorne, of 85, Gracechurch Street, 
cites that by an indenture of 11th February, 1890, it 
was agreed to issue to the said James Thorne 100 
fully paid preference shares, in consideration of the 
conveyance to the company of a certain invention 
and letters patent. The said preference shares were 
duly issued on the 7th February, but 36 of such shares 
have since been surrendered to the company, and have 
been cancelled, leaving still issued 64. Although an 
agreement for the issue of such shares was duly filed, 
such agreement does not define the distinguishing 
numbers of such shares, and it has therefore been con- 
sidered advisable to file an agreement defining such 
numbers. The said shares are therefore numbered, by 
the present agreement, from 61,701 to 61,800 inclusive. 


Woodward, Grosvenor, and Company, Limited 
(carpet manufacturers, manufacturing chemists, elec- 
tricians, &c). The statutory return of this company, 
made up to the 12th ult,, was filed 24th ult. The 
nominal capital is £90,000, divided into 6,000 ordinary 


and 3,000 preference shares of £10 each, 5,000 of the 
ordinary, and the whole of the preference shares, are 
taken up, the former being considered fully paid up. 
Upon the preference shares the full amount has been 
called, the total of the calls paid being £21,900, and un- 
paid £8,100. 


Franco-African Lighting Syndicate, Limited.—At a 
special meeting of this company, held at 3, Bucklers- 
bury, on the 19th August, it was resolved that the net 
profits be devoted, firstly, in payment of 10 per cent. 
per annum cumulative preference dividend, the balance 
to be distributed amongst the holders of the ordinary 
shares. If the syndicate be wound up, the surplus 
assets shall be applied, in the first place, in repaying to 
the holders of the preference shares the amount paid 
up thereon, and the residue shall belong to the holders 
of the ordinary shares. These resolutions were con- 
firmed on the 9th September. 


Earthy Metals Company, Limited (metallurgists, 
manufacturing chemists, and electricians).—An agree- 
ment of 10th ult. (filed 4th inst.) provides for the pur- 
chase by the company from Louis Falero, of 100, Fel- 
lows Road, M.F.S.I.E., chemist and electrical engineer, 
of certain secret processes and inventions for the pro- 
duction, isolation, refinement, and preservation in the 
metallic state of sodium, potassium, magnesium, and 
aluminium, and also patent rights in connection there- 
with. The purchase consideration is 20 fully-paid de- 
ferred shares of £50 each. The vendor is appointed 
managing director for five years. His remuneration is 
to be an annual amount not exceeding £5,000, as may 
be equal to one-twentieth part of the consideration to 
be paid in cash or shares by a new company to be 
formed, within five years, for acquiring the property 
and undertakings of the present company. 

The statutory return of the company, made up to 
the 24th ult., was filed on the 5th inst. The nominal 
capital is £2,000, in £50 shares. 38 shares are taken 
up, 20 of these being issued as fully paid up. Upon 
18 shares the sum of £750 has been paid, leaving £150 
unpaid. Registered office, 1, Westbourne Terrace, Wil- 
lesden Green, N.W. 


CITY NOTES, REPORTS, MEETINGS, &c. 


The Giilcher (New) Electric Light and Power 
Company, 


Ar the third ordinary general meeting, held at Winchester 
House yesterday, Mr. de. Castro addressing the meeting, referred 
to the presence of the reporters. Last year he had a little dif- 
ficulty with one of the representatives of the press as to whether 
their meeting was private or public. His view was that it was a 
meeting of shareholders, and that the public were not interested in 
the concern, as they were not quoted on the Stock Exchange. It 
was a question, however, which rested with the shareholders. 

A Shareholder considered that it was going back a little to ex- 
clude reporters. Other meetings of a like nature were thrown 
open, and further, as they were nearly in a position to apply for a 
quotation, it would not be an advantage to exclude the press, he 
therefore proposed the admission, which was seconded and carried. 

The Chairman, in making a few observations, said the period 
since June had been a very important one for the company. On 
the date mentioned they had the very small preference capital, com- 
paratively, of £50,000; they: had £12,277 subscribed (shown by 
the report published in the Rrvirw last week). They had alsoa 
further £6,000 second mortgage debentures,which they were obliged 
to raise in order to meet the extraordinary difficulty the company 
was placed in by a contract entered into in New Zealand. He was 
glad to say that things now were entirely different. They had 
found that, however prosperous a company might be, or whatever 
its prospects were, it was hopeless to expect that a company with 
so small a capital and burdened with such heavy mortgages— 
£16,000 of them bearing such a very heavy rate of interest—to 
declare dividends. To pay off the heavy debentures it-4#is neces- 
sary to issue the balance of the capital; they accordingly issued 
the balance of the preference capital, amounting to £37,723. The 
whole had been subscribed very largely by those who held 10 per 
cent. debentures, also by new shareholders, who formed an ex- 
cellent list. The capital, therefore, now stood as the report indi- 
cated. They would all admit that they had attained a posi- 
tion which neither the old nor the new companies had ever 
attained before. The business to which he referred as having 
plunged the company into difficulties was the undertaking 
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by mistake of a contract by the late manager, which 
cost over £13,000, being six times more than was estimated. This 
accordingly locked up a large sum of money. Looking at the 
business of the company, he would state at the outset that they 
were a manufacturing electrical engineering company ; they did 
not supply electricity. The capital required for such a company 
was much greater. The capital, £136,500, invested in their own 
concern, left alone, would not pay, it would not produce an income 
proportionate to the outlay, even if they consented to lock it up; 
to make it pay, it would be necessary to lay out another £9,000 to 
produce a substantial interest upon the £25,000 or £26,000. Under 
these circumstances, it became a matter for the serious considera- 
tion of the board as to whether they should employ the uncalled 
capital. They decided in the early part of the year, if they 
could possibly do so, to avoid using it to any extent. At 
the suggestion of the board he had been occupied a greater 
part of the year in forming a syndicate which would pro- 
vide, as mentioned in the report, for the lighting of the town of 
Wellington. It would take over the company’s business in New 
Zealand, together with the benefit which they had in the contract 
for lighting. The syndicate had at last been formed, and £10,000 
would be subscribed, of which the company would only risk 
£2,000 of their spare capital. He did not think it would be neces- 
sary for the company to find one shilling towards it, for he was of 
opinion that the shares would be applied for by residents in the 
colony. He hoped, therefore, when he met them again, they 
would not only be able to report the completion of the contracts, 
but the completion of the works, which will have been attained 
by the expenditure of this money, and the receipt of a revenue 
which would in itself enable them to declare a substantial 
dividend upon the whole of the capital of the company. There 
was another phase in the contract formed with the syndicate 
which was one of considerable advantage. If the company’s 
goods continued to hold the position in New Zealand which they 
occupied now, the syndicate would become a very valuable 
customer, and they would gain directly and indirectly by the trans- 
action. Another matter he referred to was the fact of the 
company contributing to the registration of the South Western 
District and Thames Valley Electricity Supply Company. In con- 
junction with powerful people they thought it would be well having 
regard to the tendency of the electric hghting business to run into 
central supply rather than into independent installations, to become 
interested in some district. While London was being portioned out 
among the great companies, they thought if the way was clear with- 


out any material expenditure it would be as wellto getacompany - 


registered which would tend to secure the monopoly of the district. 
There was not, he was sorry to say, any net profit, but the gross 
manufacturing profits were £3,079 2s. 4d. Never since the com- 
pany bad been formed had they made one-third as much, and last 
year there was a loss of £1,417 6s. 6d., so that this business had 
improved during the year to the amount of about £4,500. The 
heavy interest on their mortgage debentures was the real reason 
they had been unable to declare a dividend; but for that they 
should have been able to declare a dividend of at least 3 per cent. 
Mr. Binswanger—one of their late directors—had retired ; he had 
come on the board to represent some large debenture-holders, and 
since the bulk of the money had been paid off he had left it ; while 
the directors had recently elected Mr. Hilton, a large shareholder, 
to assist them in the management of the company during the 
absence|of himself,,as he was going next week to visit New 
Zealand, to see of he could obtain powers to light not 
only Wellington, but other towns in the colony. The 
chairman then went through the various items in the: balance 
sheet seriatim. Referring to the paying off of debentures, and 
the raising of new share capital, he said that when they had applied 
for £25,000 new capital, the shareholders had come forward with 
only between £17,000 and £18,000. They had decided, then, not 
to stop half way, but to get their capital underwritten, paying 73 
per cent. interest. As to profit and loss, for the first time in the 
company’s history this showed sales and receipts exceeding 
£20,000. They would remember that he had promised them that 
when their sales exceeded that amount the company would be able 
to declare a dividend, and he now ventured to say that his 
figures had been confirmed, for but for the interest on the deben- 
tures, they would have been able to declare a dividend of at least 3 
per cent., and as the shareholders of the company held most of its 
debentures, they had received’ the money as interest, if not as 
dividend. There had recently been designed for them two very 
excellent little dynamos, suited to supplying houses requiring 20, 
30, 40, or 50 lights, and not within the district of any supply 
company, as also a little motor, which might be worked from them, 
and which would do the work of asmall gas engine. These had 
been advertised, and there wasevidently going to be a considerable 
demand for them. Another branch of business that would become 
more important, in his opinion, than even their business in New 
Zealand, was that of electric welding. They had madea contract with 
the only people he knew who had been able hitherto to weld steel 
and cast iron with any success. They had already had the experi- 
ments carried on for nearly two years by customers of theirs, and 
one of their customers who had taken a plant costing some £1,100 
or £1,209, and worked it for a year, had paid himself three times 
over. This was getting rumoured about, and he anticipated 
orders shortly from the large firms in the North of England. 
They had been lighting for the last two years the Spanish and 
French Exhibitions, and he had at last succeeded in securing the 
German Exhibition upon similar terms; he had also negotiated 
for the lighting of a Working Man’s Exhibition, or rather of a 
Labour Exhibition, which was to be held in another part of 
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London, so that, between lighting the Crystal Palace and these 
exhibitions, their name would come forward more and more every 
day. 
Major Cotton, in criticising the accounts in a friendly spirit, 
said the underwriting of the capital was somewhat of a mistake, 
and he suggested, in case of anything going wrong, the directors 
would. be personally responsible. He regretted that Mr. Bin- 
swanger had retired from the board, as he was a most practical 
man. The directors’ fees, as now paid, were very large, consider- 
ing the work done. They did not go down to the works, and only 
met once a month, and the fees of £250 each seemed rather 
excessive. When he was on the board the directors were paid 
£100. Referring to the New Zealand estimates, it was a dreadfully 
erroneous affair, and he thought the committee of works ought to 
have examined carefully the contracts. 

After further discussion, a shareholder proposed the election of 
Major Cotton on the board, but this meeting with the opposition 
of the chairman, the matter was dropped. 

Mr. De Castro and Mr. Hilton were re-elected directors, as also 
Mr. Russell Day, the auditor. 

A vote of thanks to the board concluded the meeting. 


Western Counties Telephone Company, 


Aw extraordinary general meeting of the Western Counties and 
South Wales Telephone Company, Limited, was held last Friday 
at the Grand Hotel, Broad Street, Bristol, Mr. Charles Nash pre- 
siding. The Secretary (Mr. Henry F. Lewis) having read the 
notice convening the meeting, 

The Chairman moved the adoption of the following :— 

«“ That the directors be, and they are hereby, authorised by this 
general meeting to borrow any further sum or sums of money on 
such security (but not so as to prejudice existing debentures) and 
terms as to interest or otherwise as they may deem fit, and to 
secure the same by debentures upon the whole or any part of the 
property, funds, assets, or effects of the company, and so that any 
sum not exceeding £80,000, including the £50,000 previously 
authorised and issued, may be owing at one time, but so that the 
money to be borrowed under the authority of this resolution or 
consent shall not bear a higher rate than 6 per cent. per annum, 
nor (without the consent of the National Telephone Company, 
Limited), a higher rate than 5 per cent. per annum.” He would 
say a very few words upon the progress of the company’s business 
during the present year. The number of subscribers to the 
exchange and to the trunk lines in 1885 was 779, in 1887 it had 
increased to 2,034, and in November, 1890, it had increased 
to 38,540. As to receipts, after the payment of royalties, 
they had increased from £8,064 in 1886to £21,286 in 1889, and 
judging from the progress made during the present year he had 
no doubt that the amount for 1890 would exceed £26,000. It was 
also satisfactory to find that the increase was going en at a more 
rapid ratio than it was last year. In 1889 the increase in the 
business was at the rate of £325 per month; during the present 
year the increase had been at the rate of £411 per month—so that 
the increase on that of last year had been at the rate of about 
£1,000 per annum. All that had required capital to be expended, 
and that was the reason of the proposal now to issue £30,000 on 
5 per cent. debentures. Heneed not say much about that. They 
believed the security was an excellent one. The surplus remain- 
ing last year, after paying interest on existing debentures, was 
£6,848. The surplus this year would certainly be very much 
larger, and the interest upon the debentures now proposed to be 
issued would be only £1,500, so that it appeared to the directors 
that the security offered was a very excellent one. 

Mr. Read seconded the motion. He remarked that the progress 
of the company’s business was. satisfactory to the shareholders in 
every sense. 

In reply to a question as to the expiration of certain patent 
rights at a future period, it was stated that the company were 
covering their district so well that there would be little or no room 
for any competing company. 

The motion was unanimously adopted. 


Greenwood and Batley, Limited.— The directors 
have declared an interim dividend at the rate of 7 per cent. per 
annum on the preference shares; but have decided to postpone 
the consideration of a dividend on the ordinary shares until the 
end of the financial year. 


The West Coast of America Telegraph Company.— 
The coupons due December 31st on the debentures of this com- 
pany, will be paid by Messrs. Barclay and Co., Lombard Street. 
Coupons should be left three clear days for examination. 


The West African Telegraph Company.—This com- 
pany announces an interim dividend for the six months ended 
June 30th, of 4s. per share. 


TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending December 12th, after deducting the fifth of the gross receipts payable 
to the London Platino-Brazilian Telegraph Company, Limi 
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SHARE LIST OF ELECTRICAL COMPANIES. 
Present Stock.or Closing Closing Business done 
Son Xame coher | oeaamats, | SC (Sia meer 
Highest. | Lowest. 
250,0001| African Direct Telegraph, Ltd., 4 p. c. Deb. Web te! and to Bearer 100 98 —101 98 —101 

1,381,3801| Anglo-American lelegraph, Limited ax Stock 481— 491 48i— 493 

2,809,3101 Do. do. 6p.c. Preferred . Stock 853— 861 843— 852 86} 853 

2,809,310 Do. do. Deferred ... sii ade .. | Stock 133— 13% 133— 133 
130,000 | Brazilian Submarine Telegraph, Limited .. as Fe = 10 11}— 113 113—" 11¢ 

84,5001 Do. do. 5 p. c. Bonds.. ae 100 101 —103 101 —1038 114 11} 
75,0002 Do. do. 5 p. c. 2nd Series, repayable J une, "1906 100 104 —108 104 —108 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416.. ve 3 137— 1} 1j— 1% 14} 13 
63,416 Do. do. Preference, Nos. 1 to 63, 416 Sey 2 1i— 2 13— 2 
$7,216,000 | Commercial Cable, Capital Stock .. | $100 102 —104 104 —106 1042 104} 
224,850 | Consolidated Telephone Construction and ‘Maintenance, ‘Ltd. 14/- ya— o's ts— ts 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20,000 | Stock 53— 5¢ 53— 5} 
16,000 | Cuba Telegraph, Limited... ue 10 113— 12 113— 12 113 11 
6,000 Do. do. 10p.c. Preference... 10 17 — 18 17 — 18 
12,931 | Direct Spanish Telegraph, Limited (&4 only paid) 5 3§— 4} 33— 43 
6,000 Do. do. 10 p.c. Preference... ins a 5 9 — 10 9 — 10 
60,710 | Direct United States Cable, Limited, 1877 ae er an 20 103— 103 10s— 10% 108 10,5, 
400,000 | Eastern Telegraph, Limited, Nos. 1 to 400,000... os Fa 10 | 13f— 143 13§— 14g 14.3, 1318 
70,000 Do. 6 p. c. Preference 10 . 143— 15} 14§— 153 154 15 
200,0001, Do. 5 p. c. Debs. (1879 issue), repay. Aug., 1899. 109 | 106°—109 106 —109 . 

1,200,0001 Do. 4p. c. Mortgage Debenture Stock. ... Stock | 104 —107 104 —107 105} bed 
250,000 | Eastern Extension, Australasia and China Telegraph, Limited. 10 13%— 143 14 — 14} 1433, 14 
820,0001 Do... 4. O pae pala: spe February, 1891 _ ... me 100 101 —103 101 —103 

Do. 5 p. c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. reg. as 
91,8001 : ‘1 to 1,049 8,976 to 4, reg }.1co | 102 —105 | 103 —106 
325,2001| Do. do. Bearer Nos. 1,050—3,975 and 4,327—6,400 ... 100 102 —105 102 —105 
Eastern and South African Tel., Ld., 5 p..c. Mort. Deb., 1900 | } EE 1023 
145,3001 { redeem. ann. drawings, Registered Nos. 1 to 2,343 , § chow ae mins 1058 1035 
198,200 Do. do. do. to bearer, Nos. 2,344 to 5,500 100 101 —104 102 —105 
201,6001 Do. do. 4 p.c. Mort. Debs. Nos. 1 to 2,016... 100 ; 100 —102 1014 101} 
45,000 | Electric Construction, Limited, Nos. 101 to 45,100 ote Ses 10 73— 8} 7 — Vixd 3 ves 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000... . 5 4$— 5} 45—_ 5} 
70,000 | Elmore’s Patent Copper Depositing, Ltd., Nos. 1 to 70,000... 2 3y— 4 Se peel Sie 33 
67,385 | Elmore’s Wire Mfg., Ld., Nos. 1 to 67,385, issued at 1 pm. all pd. 2 $— 22 rae 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,000 ...(£4 only paid) 5 2i— 3} 23— 3} 
180,227 | Globe Telegraph and Trust, Limited i = 5h dee 10 8$— 9 To 9 813 
180,042 Do. do. 6 p. c, Preference ... it te 10 141 143 144— 143 14g 142 
150,000 | Great Northern Tel. Company of Copenhagen ... ae 10 153— 16} 16 — 163 163 - 
15,0001 “Dos: j do. 5 p. c. Debs. (issue of 1881) 100 101 —104 101 —104 
230,0001 Do. do. do. (issue of 1883) 100 104 —107 104 —107 
9,384i Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 10 113—. 123 103;— 114 
5,3341 Do. 7'p.c. Cumulative Preference, Nos. 2 667 to 8,000 10 114— 123 11 — 12 xd 
41,800 | India-Rubber, Gutta-Percha and Telegraph Works, Limited .., . 10. + 183— 193 183— 19} 19 18 
200,0001 Do. do. 43 p. c. Deb., 1896.. , 1S 606 100 100 —102 100 —102 
17,000 |. Indo-European Telegraph, Limited.. 25 385 — 37 385 — 37 354 i 
11,334 | International Okonite, Ltd, Ordinary Nos. 22, 667 to 34, 000 (£10° p. .) 10 94— 10 94—_ 10 9us 98 
11,334 Do. do. Preference Nos. 5,667 to 17, 000... 10 94— 10 3— 10 
38,348 | London Platino- Brazilian Telegraph, Limited... a brag 10 6— 7 ae 
100,0001 Do. do. do. 6 p. ¢. Debentures 100 106 —109 106 —109 ae! 
43,900 |*Metropolitan Electric Sapbly, Limited, Nos. 6,101 to 50,000 0 8p. 10 4— 7% 74— 8 7% 7x. 
438,984 | National Telephone, Limited, Nos. 1 to 438,984 ... 5 4143 43— 48xd 43 48 
15,000 Do. 6 p. c. Cum. Ist Preference .. .10 123— 123 12 — 124xd 12 eee 
15,000 Do. 6 p. c. Cum. 2nd Preference (£8 only paid) 10 93— 103 s— 103 12 ait 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) 1 e— # i, 4 ; = 
9,000 | Reuter’ & eee - a A a oe see a ‘8 83— 7— 49 
South of England Tele one, rdinary, Nos. 1 to 2 000, 5 5 1 ies 
208, £00 i ? 2,501 to 3,500, 93,251 to 800,000 } a Bier?» 8 rues 
20,000 Do. 6 p. c. Cum. Pref., Nos. 1 to 20,000 (£33 only paid) 5 23—. 3 243— 3 
3,381 | Submarine Cables Trust % das Cert. 108 —112 108 —112 1994 te 
78,949 | Swan United Electric Light, Lieetad . “(£33 only paid) Sib 42— 5 43— 5 - Ag 43 
37,350 | Telegraph Construction and Maintenance, Limited ap 12 43 — 45 43 — 45 <a 
150,0001 | Do. do. do. 5 p. ¢. Bonds, red. 1894 100 100 —102 100 —102 
- 68,000 | United River Plate Telephone, Limited ... x » -& 3— 4 3— 4 
146,1281 4. 2Dol do. 5 p. c Debenture Stock.. Stock 90 — 95 90 — 95 
38,2001 Do. do. - 7p. c. Debs., Nos. 1 to 1,000 i 100 xe Re wid Tyan Soa 
15,609 | West African Telegraph, Limited, Nos. 7, 501 to 23,109 .. eS 10 aon OF 3— 93 
290,9001 Do. do. do. 5 p.c. Debentures thie 100 98 —101 98 —10L 98% sami 
30,000 | West Coast of America Telegraph, Limited oa as 10 2— 4 2— 4 25 23 
150,0002 Do. MO; 2s 5d: 8 p. c. Debs, repay. 1902 is 100 101 —106 100 —105 
64,174. | Western and Brazilian Telegraph, Limited 3 ee 15 10$— 113 10%— 113 11}. ve 
27,873 Do. do.. do. 5p.c. Cum. Preferred .. sks 14 63— 6} 63— 63 6Y; ‘ 
27,873 Do. do. do. 5p.c. Deferred .. 73 41— 5 4. 5 
200,0001 Do. do. do, 6p.c. Debentures a "1910. 100 103 —106 103 —106 
250,0001 ‘Do. 6 p. c. Mort. Debs., series “ B” of ’80, red. Feb., 1910 100 103 —106 103 —106 
88,321 | West India and Panama Telegraph, Limited... " 10 23— 323 23—~- 34 3 2is 
34,568 Do. do. do. 6 p. c. lst Preference sin 10 113— 113 113— 11% 11% Ladi. 
4,669 Do. do. do, 6 p.c. 2nd Preference _... 10 11 — 12 103— 114 ll wisi 
$1,336,000 | Western Union of U.S. Tel., 7 p. c. 1st Mort (Building) Bonds $1,000 | 120 —125 120 —125 
175, 1001 Do. do. 6p.c. Sterling Bonds ... 100 29 —103 99 —103 
42,853 |*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to042,953 (£3 only paid) 5 23— 23 24— 23 


* Subject to Founders Shares. 


Blackpool Electric Tramway Company, Limited, £10 (£6) paid), 7s—7$—Elmore Copper Depositing Priorities, 7 


Company, £9 (£1 paid) 11/- —13/-.—Woodhouse & Rawson Ordinary of £5 (£2 10s. paid), 14-~24. —Preference, 43—4§. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Bank Rate or ‘Discounr.—5 per cent. (4th December 1890). 


—74.—Elmore’s 
French|Patent Copper Depositing shares of £2 (issued at 10s. premium, £1 10s. paid, including premium), 23—2%.—House-to-House 
Company (£5 paid), 44—654.—London Electric Supply Corporation, Ordinary (£5 paid), 13—1%.—Manchester Edison and Swan 
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PROCEEDINGS OF SOCIETIES. 


The Institution of Electrical Engineers, December 11th, 1890. 


ContTINUATION Of discussion on ‘‘The Working Efficiency of 
Secondary Cells” and “ Notes on the Chemistry of Secondary 
Cells,” by Prof. W. E. Ayrton, C. G. Lams, B.Sc., E. W. Smits, 
and M. W. Woops. 

(Authorised Abstract.) 


Mr. 8. Joycn, jun., said he had gained some experience with 
pasted cells when discharged at high rates, and therefore 
requiring frequent repairs. After several repastings he found it 
very difficult to make the red lead paste stick in the positive 
plates, and then tried litharge paste similar to that used for nega- 
tives. Cells so made had proved very satisfactory. 

Mr. D. G. FirrzaeRaLtp enquired by what authority, and for 
what reasons, the authors called the peroxidised plate the posi- 
tive, and the spongy lead plate the negative? He, himself, had 
good reason for reversing the designations, and in this he was 
following the example of Volta and Berzelius. Speaking of the 
chemical constitution of the negative (peroxide) plate, he said it 
was generally believed that Pb O, enters largely into its composi- 
tion; there is, however, reason to doubt whether any of this 
compound is present, for the behaviour of the active substance on 
the plates is quite different from that of the pure peroxide of 
commerce. If a plate be made up of 80 per cent. of pure per- 
oxide and 20 per cent. of the so-called peroxide produced by 
electrolysis, the E.M.F. falls when the electrolytic product is 
spent, and the subsequent action of the cell is unsatisfactory. In 
his analyses of the electrolytic peroxide he had always found 
some percentage of moisture present, even after it had been dried 
at a temperature above 212° F. He believes the chemical changes 
produced by electrolysis is represented by the equation (Pb O,)j0, 
(H, 0);, Pb SO, = (H, Pb, O;);, Pb SO,, and that electrolytic 
peroxide is H, Pb, O;. As regards the best kind of 
support or grid for the spongy lead, he said it was a 
mistake to use lead, for copper is in many cases much 
better. If the copper be left exposed local action takes 
place, but this is retarded by the addition of any alkaline sul- 
phate. The beneficial effect of soda in secondary cells he attri- 
buted to the formation of a double salt which is easily reduced. 
Sulphate of magnesium has an extraordinary influence on lead 
plates, and by using a solution of it as electrolyte, he had got dis- 
charges 30 or 40 times greater than those obtainable from sulphuric 
acid. The strength of acid required attention when dealing with 
heavy discharges. Recently he had used acid having a maximum 
density 1:252, so that its specific resistance diminished as the cell 
discharged ; in this way, and by the aid of copper supports for the 
spongy lead, he obtained a comparatively steady discharge of 
2 ampéres per pound gross weight of cell for 2 hours. With ordi- 
nary lead grids this would have been impossible. 

Prof. Perry asked the distinguished chemists present if the 
double sulphate really exists, and Prof. Ayrton inquired whether 
there were any simple tests. by which such sulphates, if formed, 
could be detected. 

Dr. GuApsToNnE said Mr. Hibbert and himself had concluded 
that there was no evidence of double sulphates being formed in 
the action of secondary cells. He believed the general idea as to 
the influence of sodium sulphate was that lead sulphate was more 
soluble in the mixture than in simple acid ; this, however, was not 
confirmed by experiment. 

Mr. Crookes, the new president, said sulphuric acid had a great; 
tendency to form double salts, and thought it very probable that 
such salts would be formed in the case under discussion. Some 
results published by Dr. Gore in the Phil. Magazine, also point to 
the same conclusion. 

Prof. 8. P. Taompson was interested to learn that, like any other 
battery, the greatest action occurs at the upper parts of the plates. 
This might perhaps have been expected, because of its being the 
path of least resistance, but as the variation of the resistance of 
sulphuric acid with density is peculiar, and as the denser acid 
falls to the bottom, the action might have been modified thereby. 
The details relating to the formation of plates, given in the 
second paper, were, he thought, not new, and were practically 
what any one having a knowledge of the properties of the sub- 
stances used and of the reactions which it was desired to bring 
about, would have arrived at theoretically. For example, to oxi- 
dise the positives one would aim at producing the most powerful 
oxidiser in the shape of ozone, the formation of which is facilitated 
by strong acid, large current density, and low temperature. On 
the other hand to reduce the litharge on the negatives it was 
known that a large current density mainly produces gas, and that 
reduction is best effected by small current density, at a fairly high 
temperature. Bearing in mind these opposite conditions one 
readily realises that the plates should be formed separately and 
that the negatives willrequire a much longertime. Several years 
ago he tried cells with electrolytes other than sulphuric acid and 
found that phosphoric acid was the only one which gave fairly good 
results. Speaking of pasted cells, Dr. Tompson inquired whether 
the: authors had noticed that the oxidation of the positive paste 
begins near the grid, and gradually spreads through the mass of the 
_ plugs, and whether a useless nucleus remained unacted on in the 
centre of each. 

Replying to Prof. Thompson, Mr. E. A, Haut said he had made 
experiments on the capacity of cells with plates of different thick- 
ness, and found it independent of the thickness. This, he thought, 


tended to confirm Prof. Thompson’s view as regards a useless 
nucleus. On the question of acid density he found that the 
capacity of acell was increased 15 per cent. by using acid of 
specific gravity 1°15 instead of 1°20. 

Mr. Preece rose to correct an error made by Mr. Drake at the 
last meeting in stating that the density of acid inthe P. and O. 
battery had been 1:40. Mr. Hall informed him (the speaker) that 
it had never exceeded 1°22. 

Mr. T. Frazer took exception to the remarks made by Mr. E. 
W. Smith, in his reply to the discussion at Edinburgh, with 
reference to the formule he (Mr. Frazer) had given for the resis- 
tance of cells for different currents, and for the fall of E.M.F. 
when the charging circuit is interrupted. In spite of what Mr. 
Smith said he maintained that his own statements were correct. 

Prof. AyRTON, in replying, said the authors greatly appreciated 
the cordial reception given to the papers by practical engineers, 
for one of the aims of the Central Institution was to train students 
to do work and carry out investigations, the results of which would 
be of commercial value. Referring to Dr. Gladstone’s criticism 
about the ammonium acetate method, he said that Mr. Robertson 
had used this method, but somehow or other the paragraph 
describing it had not been printed in the first proof. Speaking of 
measuring the resistances of cells, he pointed out that unless the 
curve connecting time and E.M.F. was discontinuous at the instant 
of breaking circuit, the method used should give correct results. 
So far as he knew there was no evidence of any such discontinuity. 
Mr. Crompton had said the resistance was practically independent 
of the distance of the plates apart, and that the sulphating of the 
negatives during rest depended greatly on light. Taking the case 


_of resistance first, they had made experiments on a small two plate 


cell, and found that when the ordinary method of testing was 


' employed Mr. Crompton’s statement seemed nearly correct, but 


on using the more sensitive method illustrated in figs. 10 and 11 
of the Edinburgh paper, this was not the case. Diagram A 


Diagram A. 


Resistance in Ohms, 


Distances Ol plates upart ib incues. 

Resistances of small secondary cell. Plates 44 inches x 24 inches, 
represents the results of these experiments. To investigate the 
effects of light, darkness, and sulphate of soda on the libera- 
tion of gas from idle negatives, they had experimented 
on three similar E.P.S. cells. The fully charged negatives, 
designated by a, B, and c, respectively, were put in three 
different vessels of acid, one of which contained 08 per 
cent. of sodium sulphate, and the gases collected. A 
powerful arc light illuminated one set of plates whilst the 
other were kept dark. Plate a, when illuminated, gave off gas 
very rapidly, whilst B and c’ in the dark produced very small 
quantities, which were about equal. On interchanging the plates, 
however, it was found that neither light or sodium sulphate had 
any marked effect on the rate at which gas was given off, for whether 
A was illuminated or kept dark, or put in ordinary acid, or in the 
sodium sulphate solution, gas was liberated rapidly at about the 
same rate, whilst B and c were equally inactive under all the con- 
ditions. They therefore conclude that the rate at which gas is 
liberated depends on some peculiarity of the plates themselves, 
Some speakers, he said, had remarked that many of the facts 
brought forward in the papers were previously known. To this 
he replied that none of the facts given as new were known to the 
authors before they discovered them experimentally. Manufac- 
turers might have been aware of them, but if so, they had kept them 
secret and never published them. For example, Dr. Gladstone, 
one of the highest authorities on secondary cells, was not aware of 
the differences in the hardness of the plugs at different parts of 
the plates until the appearance of their paper. Another case in 
point was the fact that Dr. Thompson said there was nothing new 
in the methods of forming the plates, whereas Mr. King apparently 
did not know of them. Mr. Swinburne had also called their atten- 
tion to a prediction of the cooling of cells during discharge made 
in 1887, but at that time he admitted that he had not observed it. 
Speaking of the efficiency of cells, he said some people think the 
very perfect testing apparatus gave the cells their high efficiency ; 
this, of course, was not true, for their figures merely express the 
results obtained when cells are used in a proper manner. Referring 


‘to a criticism on the Edinburgh paper, which appeared in one of 


the léading technical papers of July 25th, he said the writer had 


“(HE TELEGRAPHIC JOURNAL AND 


ELECTRICAL 


aD 


fees [DECEMBER 19, 1390. 


only partly understood the early part of the paper, for they (the 
authors) had there explained that one of the objects of the inves- 
tigation was to see what error could be made by neglecting the 
previous history and the resuscitating power of cells, The same 
writer had also stated that the results of laboratory tests were not 
applicable to ordinary working conditions. Here, again, he had 
fallen into error, for a secondary cell is a thing complete in itself, 
and if two or three selected at random give good results under 
proper treatment, so any number if similarly treated will show 
equal efficiency. 


Correction in previous abstract.—The third word from the end 
of last sentence but one of Mr. King’s remarks should be “ cirewit” 
instead of “ surface.” 


Physical Society.—November 28th, 1890. 
Prof. W. E. Ayrton, F.R.S., President, in the Chair. 


The following communications were made :— 

«* Additional Notes on Secondary Batteries.’ By D. J. H. 
GuapstTongE, F.R.S., and Mr. W. Hipsert,F.1.C. After referring 
to the debateable points as to what compounds are formed and 
decomposed in the working of such batteries, the authors give the 
results of their examination of the red substance formed by the 
action of dilute sulphuric acid on minium, and which, Dr. Frank- 
land believes to be a compound having the formula Pb; S, Oj. 
The ultimate analysis showed 72 per cent. of lead. A portion 
of the substance was treated with a 3 per cent. solution of ammo- 
nium acetate to dissolve out any normal sulphate that might be 
present; this left a residue much darker in colour than the 
original substance and containing 82 per cent. of lead. Pb O, 
contains &6°6 per cent. of lead. The colourless solution yielded a 
ratio of Pb to S O, varying from 2:0 to 2:15; pure Pb S Q, re- 
quires a ratio of 2:16 and Dr. Frankland’s compound 323. From 
these results the authors conclude that the portion dissolved was 
not a basic sulphate, and that the evidence tells against the 
original substance being a chemical compound. The authors have 
also continued their comparative experiments in the action of 
spongy lead on dilute sulphuric acid, either pure or containing a 
small quantity of sulphate of soda. After the experiments had 
gone on for five months, the residues were analysed; that from 
the pure acid showed 82 per cent. of lead sulphate and 18 per cent. 
of metallic lead, whilst that mixed with sodium sulphate gave 
89 per cent. of lead sulphate and 11 per cent of lead. They there- 
fore conclude that although the action of acid on lead is initially 
diminished by the presence of sodium sulphate, the final result is 
rather the other way. 

Mr. G. H. Ropertson, who!had used ammonium acetate to 
analyse plugs from storage cells, said he had arrived at results 
much the same as those stated by the authors. 

Mr. Swinpurne said Dr. Frankland was absent, but without 
agreeing with him, he would suggest that Dr. Frankland might 
say that ammonium acetate decomposed the subsalt Ph; S, Ojo, 
and then dissolved the sulphate Pb S O,. The question might be 
attacked by acting on equal quantities of the substance, and the 
mixture Pb O2, Pb S O,, in a calorimeter with ammonium acetate, 
to see if the same heat is produced ; this would show whether the 
substance is a mixture or a compound. 

_Dr. S. P. THompson was glad that the authors allowed a possi- 

bility of basic sulphate being formed, for it is well known that an 
almost irreducible sulphate resulted from leaving a cell nearly 
discharged ; this he thought would point to a possible formation 
‘of a basic sulphate from Pb O and Pb S 0,. 
‘Mr. SwinpuRne did not see where the Pb O came from, except 
in newly pasted negatives, and he knew of no evidence of an in- 
termediate stage of oxide on the plates. They appear to change 
directly to sulphate. oe ; 

Dr. THompson said that a rapid discharge was known to produce 
“basic salts. ==. - - seer ee pa 

This, Mr. SwinBurneE thought due to deficiency of acid near the 
plates. Peroxide, he said, could not be formed on the negative 
au the acid was heterogeneous and gave rise to local cur- 
rents. 
~ “Mr. W. Hiszert, referring to Mr. Swinburne’s statement, said 
‘he had put one plate of spongy lead into strong acid and another 
into weak, and from this arrangement obtained a fairly large 
‘current. As regards the basic sulphate spoken of by Dr. Thomp- 
son, he did not think there was much probability of its being 
formed. ‘Time, he said, had an important influence on a partially 
discharged cell, and he would not expect to easily reduce the 
aepes formed by the long continued action of lead on sulphuric 
acid. 

_ The Presipenr enquired whether Mr. Hibbert’s argument 
would apply to a fully charged cell. 
' Mr. Hipperr, in reply, said that in this case the time required 
‘to produce sufficient snlphate to be irreducible would be very much 
jonger; for in a partially discharged cell much sulphate was already 
ormed, 

Dr. GuApstone said he had anticipated that Dr. Frankland 
would raise the objection referred to by Mr.Swinburne. As far as 
‘he was aware there was no direct evidence either way, but he 
thought the suggested decomposition was improbable. If he acted 
on a mixture of Pb O, and Pb SO, he would expect to get the 
results. actually obtained. Mixtures, however, were difficult to 
deal with, and the results not conclusive, for the physical con- 
dition of the mixture was not the same as that of the actual pro- 


- deviation of ships’ compasses in certain cases. 1 
Which it would apply are pointed out in the paper. 


ducts. Referring to Dr. Thompson’s remarks, he understood that 
it was the basic sulphate which he (Dr. Thompson) considered 
irreducible. Dr. Frankland, however, believed this sulphate more 
easily reduced than Pb SO,. = 

The PRESIDENT remarked that he thought Dr. Frankland had 
two reasons for his belief in the existence of the basic sulphates. 
One of these was the difficulty in reducing normal sulphate, whilst 
the other was based on the rapid fall of E.M.F. at a certain part of 
the discharge. It was at this point that Dr. Frankland thought 
the new sulphate formed, and to meet this argument it was 
necessary to find some other explanation of the rapid fall. In this 
connection he (the President) enquired whether there was suffi- 
cient peroxide formed on the negative plate to account for the 
drop. 

On this point Dr. GuapsTone could not speak decisively. 

« An Illustration of Ewing’s Theory of Magnetism,” by Prof. 8. 
P.. Tuompson, D.Sc. A number of small “charm” compasses 
were placed together on a glass plate of an ordinary vertical 
attachment to a lantern. A large magnet at a distance served to 
neutralise the earth’s field, and a coil enabled a magnetising force 
to be applied in the plane of the needles. By this apparatus all 
the various phenomena exhibited by Ewing’s model were beauti- 
fully shown on a screen. In the course of his experiments Dr. 
Thompson had found that when small magnets placed at moderate 
distances apart were used, it was much more necessary to neutralise 
the earth’s field, in order that they might set themselves accord- 
ing to their mutual attractions, than when larger magnets were 
employed. A weak field directed the small openly spaced mag- 
nets, whereas with larger ones their mutual actions were much 
more powerful. This fact may, he thought, throw some light 
on the molecular groupings in magnetite (loadstone). This sub- 
stance exists in two forms, viz., one crystalline, and the other of a 
heterogeneous structure. ‘The former variety exhibits no mag- 
netic retentiveness, whilst the latter is decidedly magnetic. As 
far as he was aware no sufficient explanation had been given of the 
non-retentiveness of the crystalline variety. A difference in the 
molecular distances, or groupings, might account for the pecu- 
liarity. 

Mr. Boys said it was rather curious that Prof. Riicker had just 
devised a somewhat similar illustration of Ewing’s theory, and he 
exhibited it atthe meeting. It consists of little magnets made of 
long \/-shaped pieces of watch spring pivotted by glass caps on 

needle points; the needle points are fixed in little discs of lead 
stuck on a sheet of glass which forms the base of a glass box. An 
open helix surrounding the box serves to apply magnetic force. 

Mr. SwinpuRNE called attention to two theoretical points. 
First as regards susceptibility (which he regarded as a mere ratio 
and not a property), he said that if particles of iron at a high 
temperature rotate, as has been supposed, the susceptibility should 
be negative, and Prof. Ewing had some reason to think that this 
was the case. The next point concerned the loss of energy when 
an armature rotates in a strong magnetic field ; this, he said, was 
known to be considerable, whereas if Ewing’s theory is correct, he 
would expect little or no loss, for all the little magnets would 
always put themselves in the direction of the field and would never 
pass through positions of unstable equilibrium. 

The PresipENT said he had discussed the question of negative 
susceptibility some years ago with Dr. Lodge with reference to the 
drop in the characteristics of dynamos, but he was not aware that 
any direct evidence had been obtained. 

Prof. Perry thought negative susceptibility might be possible 
in strong fields but not in weak ones. 

Mr. SwinsuRng, on the contrary, considered its existence would 
be more marked in weak fields. 

Mr. H. Tomurnson said he had tried experimentally whether the 

. susceptibility of nickel, when heated above its critical tempera- 
ture, was negative, but he had not been able to detect it, although 
his apparatus was very sensitive. 

«The Solution of a Geometrical Problem in Magnetism,” by 

Tuomas H. Buaxestey, M.A. The problem referred to was the 
following :—Given the two poles of a magnet and a straight line 
intersecting at right angles, its axis produced, to determine at 

what point this line is parallel to the field. The question is of 
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‘scientific intorest, because if the point be found experimentally, 
the distance between the virtual poles of the magnet can be deter- 
mined, whilst it is important practically, from its bearing on the 
The instances in 
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Assuming the points m and n (see fig.) to be the portions of the 
virtual poles and P the required point, it is shown that— 


m n 
(d? + m?)2 mi (d? + n?)2 
where om =m,on =n, andop = d. 


, m+ wv 
> A aoe 
2mn 


=) 


= @\s_, @ 
From this expression (5 — ‘) laa = 
is deduced. 

Now in hyperbolic trigunometry we have a formula— 


cosh? 6 — # cosh @ — } cosh 3 6 = 0. 


2 2 2 
Pe 1." n d 
Hence, making 53 i = cosh 6. 


= cosh 3 @ we have also 
mn 2m n 


The value of @ can be then found by aid of the tables of hyper- 
bolic sines and cosines compiled by the author and published 
recently by the Society. The distance, d, can thus be determined 
in terms of m and n. 

A method of finding the point experimentally is then described, 
and the distance between the poles (2a) shown to be given by the 
Saag 30. lL cosh 30 + 1 : 
expression - = tanh — where— = mea OY ee peingeerne 

l 2 d Vv 4 cosh 6 a 
distance o c. The latter function can be deduced from the tables 
already referred to. 

Experiment shows that the distance between the virtual poles 
soon approaches the length of the magnet, as d increases. 

The strength of the field at P is given by the expression 
4m cosh?0 


~~. _ where m is the moment of the magnet. This 
d* 4cosh?@— 1 


can be simplified by arranging d and / so that cosh? @ = ‘ and 
then becomes > ™. 
| 8 a3 
lL 
Under these conditions ~)= *85065 and therefore the angle 0 c p 
='40° — 23° — 10°. 


VERTICAL HIGH-SPEED ENGINE FOR 
ELECTRIC LIGHTING. 


WE give an illustration of a new vertical high-speed 
engine constructed by Messrs. Hayward Tyler & Co., 
of Whitecross Street. It is of the single-cylinder double- 
acting high-pressure non-condensing type. The gene- 
ral design is new, consisting of a strong cast iron bed- 
plate having four mild steel vertical columns secured 
into suitable bosses. These columns carry a cast iron 
superstructure forming the guide bars, and a connection 
for the lower end of the steam cylinder. The bed-plate 
has the main bearings cast in one piece with it, and is 
provided at its lower edges with a capacious channel 
for catching waste oil. The cylinder is 7} inches in 
diameter, and the piston has a stroke of 7 inches. The 
piston is of cast iron very deep, and fitted with Rams- 
bottom rings. The slides are of cast iron with ample 
surface. The valve is of a special double-ported type 
with short travel, and is connected to the valve rod by 
a circular gun-metal nut with a lock-nut and pin, The 
crosshead is fitted with square-bottomed gun-metal bear- 
ings, and a cap of steel forged solid with the guide 
slippers which are accurately turned and scraped to fit 
the guide bars. The connecting rod is of mild steel. 
The crosshead end is provided with a fork in which 
the steel crosshead pin is firmly shrunk. The lower 
end is of marine pattern with gun-metal bearings with 
flat backs, and having very ample surface. ‘The crank 
shaft is of steel of double web type with large balance 
weights in one piece with the webs. The valve spindle 
-is of steel of large diameter, forged solid with the guide, 
which latter is of extra size. The eccentric rod is of mild 
steel, with a bushed eye at the upper end, and a palm 
at the lower end for attachment to the eccentric strap. 
The eccentric is of cast iron, very wide, provided with 
a reversing plate, so that by simply changing a bolt the 
engine may be run either way. The eccentric strap is of 
best gun-metal of the stiffest shape and section, provided 
with steel bolts and extra deep nuts. The main bear- 
‘ings are of best gun-metal fitted into bored seats in the 


whilst running. 


bed-plate, secured by driven gun-metal’stop pins. The 
governor is of the high speed type acting directly on a 
double-beat perfect equilibrium throttle valve, and is 
so constructed as to have no joints. It is adjustable 
A heavy turned and polished fly- 
wheel is securely keyed to the outer end of the crank 
shaft close to the main bearing. The diameter is 3 feet, 
width 5 inches. A strong cast iron base-plate carries 


TT 


the fly-wheel well clear of the floor line, faced on the 
upper surface, and provided with hand holes for bolts 
and a strong flange for securing to the foundation. Two 
lubricating boxes are fitted in suitable positions, so that 
by means of copper pipes the oil is carried to every 


bearing. Special means of carrying the oil from the 


lower ends of the pipes to the bearings are adopted, so 
that the whole can be oiled while in motion, and thus 
obtain constant running if necessary. Every part has 
been made strong enough for a steam pressure of 
180 lbs. per square inch. The bearing surfaces through- 
out have been most carefully considered so as to secure 
perfect running. A speed of 350 revolutions,..per 
minute is about. the best, but the engine will run with- 
out trouble at 450 if desired. 


COMMUNICATIONS FROM ITALY. 


[FROM A CORRESPONDENT. | 


THE alternating current central station erected at 
Venice by the Edison Company of Milan has, in. con- 
sequence of the still growing demand for the electric 
light, been again enlarged by the addition of a fourth 
alternating current machine for 80,000 watts and the 
accompanying transformers. The electrical works at 
Venice are thus raised to the total capacity of 320,000 
watts. 

The same company is at present erecting at Intra an 
extensive electrical works on behalf of a local manu- 
facturer named Sutermeister. 

A large water-power is to be utilised by the transfor- 
mation of its energy into electricity in order to supply 
electric light and motive power to the establishments 


in the valley. This installation presents an especial 
~ interest, since alternating currents are to be used both 


for lighting and for the transfer and distribution of 
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power. Consequently the electric installation of Suter- 
meister at Intra will be the first in which the alter- 
nating current will be used on an extensive scale for 
the transfer and distribution of power. The electric 
works are in the first place to comprise four turbines, 
of 150 H.P. each, and as many alternating current 
machines with the accessory exciters and accompany- 
ing apparatus, and they are now being begun with the 
erection of two turbines and dynamos. 

The Italian villages Nicastro and Villaggio Bella 
have resolved on the introduction of the electric light 
to be supplied from a single central station to be erected 
at Nicastro. For public lighting in Nicastro, there are 
proposed 150 glow lamps of each 16 candle-power, 40 
of 25 each, and 10 of 100 each, and, further, three arc 
lamps. For the streets of the village Bella, altogether 
20 glow lamps of 16 normal candle-power each. The 
distance between the central station at Nicastro and the 
village Bella is about 1,300 metres. The installation, 
with regard to this distance, will work on the three-lead 
system, with an initial tension of 400 volts, and a ten- 
sion of 200 volts at the lamps. To this end there are to 
beset up two “ Oerlikon” continuous current dynamos, 
each for 65 ampéres and 200 volts, which supply the 
three leads not in series with a current of 400 volts at 
the furthest conductors, whilst the lighting will be 
effected with glow lamps at 200 volts. 

An official decree has been taken as the basis for 
lighting Monteleone di Calabria, where the electric 
works will be erected about 1,200 metres from the 
town. Here one place only has to be lighted, and that 
with a smaller number of lamps. 

At Tivoli, the works for the extensive electrical in- 
stallation of the Roman Gas Company are progressing, 
the workmen being already busy with the. erection of 
the turbines and the dynamos in the central station. 
The formal opening is fixed for May, 1891. 


LIGHTING OF A POWDER MILL. 


A RECENT issue of the Bulletin International de 
! Klectricité contains a description of the electric light- 
ing of the National Powder Mill of St. Médard-en-Jalle. 
The directors had erected a small experimental plant at 
first, in order to test the applicability of the electric 
light throughout the works. The lighting being found 
satisfactory, MM. Sautter, Harlé & Cie., were instructed 
to put up a complete installation, which is now in full 
operation. There are installed nine arc lamps of 
1,500 C.P., and a number of incandescent lamps, which 
are protected against breakage by glass globes and wire 
guards. Owing to the various buildings being some 
distance from each other, it was not easy to carry out 
the lighting arrangements. It was necessary to instal 
glow-lamps in buildings 975 yards from the generating 
station, and to maintain a constant potential of 110 
volts at the end of a conductor of 45 mm. square 
section, whilst the consumption of current might vary 
from zero to 120 ampéres. These objects have been 
attained by the employment of an extra compound- 
wound dynamo having two windings. One of these is 
in series and the other in shunt, and separately excited 


at a constant potential by an independent dynamo. The 
working of this machine has answered the anticipations 
put forward. When fully loaded, the loss in voltage at 
the distributing centre does not exceed 6 volts, and the 
independence of the arcs has been obtained. Two 
relays, one having a green and the other a red lamp, are 
placed in the engine room, so that any variations in the 
K.M.F. due to any change in the speed of the exciter 
may be ascertained. The dynamo, which runs at 800 
revolutions, works 18 hours out of the 24 with a vari- 
able load. 


- quite incorrect. 


DECEMBER 19, 1890. 


CORRESPONDENCE. 


Underground Cables. 


Your issue of the 5th inst. contained a letter from 
Mr. C. H. Yeaman, to which was appended a commu- 
nication from the Liverpool agent of the India-rubber, 
Gutta-Percha and Telegraph Works Company, of Silver- 
town, written under the direction of the London house, 
and containing two statements which are inaccurate 
and misleading, and which are liable, if uncontra- 
dicted, to injure our business. The statements are as 
follows :— 

(1) ‘At West Brompton the Fowler-Waring cables 
on trial there have been abandoned, and our vulcanised — 
rubber cables are exclusively used.” 

(2) “We believe the Fowler-Waring cables have 
been condemned ; the reason Mr. Ferranti did not order 
the 10,000 volt cable from vs is that he did not con- 
sider that they were within the bounds of possibility, 
commercially.” 

In reply to the first of these statements, the cables 
supplied to our company to the House-to-House Com- 
pany at West Brompton have not been abandoned, but 
their use has been postponed owing to the difficulty of 
making two T joints on heavy lead-covered cables in 
a joint box 34 inches x 34 inches x 10 inches. 

This difficulty is a serious one, but, I believe, we 
shall completely overcome it. Mr. Hall, the manager 
of the West Brompton Company, authorises me to add 
that the cables supplied by us, when tested in water, 
gave a higher insulation resistance than any of the 
cables supplied by the Silvertown Company ; he assures 
me that only the difficulty I have referred to has pre- 
vented the extensive adoption of our cables. 

In answer to the second statement, it is untrue that 
the cables we have supplied to Mr. Ferranti have been 
condemned ; but as I understand Mr, Ferranti himself 
will deal with some of the.other statements in this 
misdirected canvasser’s epistle, I am content to leave 
any further remarks on this subject to him. 

It is only due to the Silvertown Company to observe 
that they leave to agents the ungracious task of pro- 
pagating inaccuracies and misrepresentations intended 
to injure their rivals. a 


Alfred E. Mavor, General Manager. 
-For the FowLER-WaRING CaBLE Company, LiMiTED. 


9th December, 1890. 


In your issue of November 21st you publish a most 
interesting paper by Mr. C. H. Yeaman, “On Light- 
ing from Central Stations. You also publish in your 
issue of December 5th a letter written to Mr. Yeaman 
by the Silvertown Company. In both of these publi- 
cations my name.is mentioned, and facts are not stated 
as correctly as I should have liked to have seen them. 

To begin with, I may say that the amount of “ wild 
talk” about 10,000 volts is quite unwarranted, espe- 
cially as the people who speak about it have, practi- 
cally, no knowledge on the subject. 10,000 volts, 
although it can be worked, and machinery and cables 
made to stand it, is not a thing which at the present 
moment is as easily dealt with as some people may 
imagine. Moreover, I may say that a cable which has 
to be used for a daily supply of 10,000 volts must be 
able to stand a very prolonged test of 25,000 volts at 
least with a considerable horse-power at the back of it. 

Now, as regards the statement as to the abandonment 
of the Fowler-Waring cable by the London Electric 
Supply Corporation, Limited, I may say that this is 
The only trouble that there has been 
with the Fowler-Waring cables has been in what they 
have been called, not in the cables themselves. They 
were, and are first. class cables for the purpose for 
which we are using them, viz., the supply of current at 
2,500 volts. If the cables were required for a higher 
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pressure they would have to be more heavily insu- 
lated, and this no doubt can easily be understood. 

I may also add that our permanent distributing work 
is being done with insulators other than India-rubber, 
and that I do not propose to use India-rubber where I 
wish to have a lasting permanency. 

S. Z. de Ferranti. 

December 11th, 1890. 


Improvements in Telephone Switchboards. 


I should be glad if you could find room for a further 
letter on this interesting subject in reply to that of 
Mr. H. F. Jackson in last week’s REVIEW. 

In criticising my criticisms your correspondents have 
introduced arguments tending to show how the “im- 
proved ” board would work if it had some other attach- 
‘ments than it has, or were in fact some other kind of 
board than it is; and Mr. H. F. Jackson refers to the 
single-cord system. The single-cord system is, tele- 
phonically, of remote antiquity, and it has been de- 
veloped to a point of speed and easy manipulation 
which your correspondents do not apparently appre- 
ciate. But, so far as my information goes, those who 
have developed it and are fully cognisant of all its 
advantages, do not recommend its adoption for small 
exchanges. I have taken great care to prevent the 
assumption that the single-cord system was at all 
involved in the discussion, and the words “single- 
cord board” in this letter will be understood to refer 
only to the one of which a description was published 
in your columns on October 24th. I can now go back 
to the original questions raised by that description, 
viz., whether the single-cord board is superior in 
operating to a double-cord board with speaking keys, 
and which of the two is the more suitable for adoption 
in small exchanges. 

In my article I referred to advocates whose opinions 
were entitled to respect. Mr. Jackson is clearly one of 
those. It is satisfactory that his opinions, and the 
grounds for them, have found expression. 

I agree fully with Mr. Jackson in the two points to 
be aimed at. The first point is met exactly by the 
double-cord board ; much depends upon the way in 
which the second is interpreted ; and I would add a 
third to cover facilities for extension. 

In regard to 1 (a) : The insertion and removal of a 
plug count two for both boards. Any other value may 
he given them, but it must be on both sides of the 
account. That it may be seen my comparison was not 
unfair, I will examine Mr. Jacksgon’s reasons for a re- 
duction : It is because the first three movements are 
made with the same plug. There is a conversation 
between one and two. Frequently there will be ring- 
ing as well. Movements two and three are more nearly 
related, but are no quicker than plug movements, 
counting two on the double-cord board. There is no 
advantage by reason of the movements being made 
with one plug. There is a disadvantage which I will 
show later. 

I have no difficulty in giving my reasons for assert- 
ing that the double-cord movements are done more 
quickly, and I think it will be seen that in practice it 
must be so. The time occupied in any operation 
depends on the mechanical work to be done, and the 
mental effort required to do it. There are seven plug 
movements, against five plug and two speaking key 
movements. If halves should come in anywhere, it 
should be on account of the speaking keys, but I have 
not claimed them. I prefer to leave it to any tele- 
phonic reader to estimate the value for himself. All 
the seven plug movements are slower by reason of the 
area to be covered, and one of them involves the selec- 
tion of some one out of, say, a hundred, instead of any 
one (the nearest ‘at hand) out of twenty or less. On the 
double-cord board, the only selection necessary is the 
second plug, to which the hand of the operator is 
guided by the cord of the first. Reply to 1 (0) is in- 
cluded in my second paragraph. 


2. Simplicity of circuits. Mr. Jackson has overlooked 
a second contact on the engaged line of the single-cord 
board. It is in the unused spring jack. This narrows 
the question down toa simple one—the speaking-key 
contacts on an engaged line. It seems now that the 
only benefit conferred by the single-cord board is the 
absence of these two contacts. 

Of course every contact is a possible source of trouble. 
On a well-designed switchboard every contact is also 
an aid to better working. “Troubles” of one kind 
may be largely avoided by a little trouble of another 
kind. In this respect let me compare the contacts on 
the two boards for the same number of subscribers. On 
the single-cord key-board there are 100 loose contacts 
open to dust and falling particles, on the double-cord 
key-board there are 80 spring-platinum point contacts 
protected from falling particles and so disposed that 
faults from “ floating ” dust are reduced to a minimum, 

As a matter of fact, the trouble caused by keys is in- 
finitesimal, whilst the advantages they confer are con- 
siderable. Their utility may be illustrated by reference 
to the diagram and description (October 24th), where 
there are none. The freedom from contacts is obtained 
at considerable cost. As speaking keys are so many 
branch lines by which the operator’s. outfit may 
be diverted easily and quickly to any circuit, 
an operator by their aid is able to “overtake her 
work.” When there is only one means of access to the 
operator’s instruments, as in the case of the single-cord 
board there are no such facilities, and she is conse- 
quently more “ tied up,” and putting through a number 
of subscribers in succession is a slower and more labo- 
rious process. Tapping a line in the one case is easy ; 
in the other, difficult. 

The “trouble” argument applies as much (perhaps 

more) to the cords. Mr. Jackson says that speaking 
keys might have been fitted. But surely if the argu- 
ment is worth anything at all, it isan argument against 
the needless multiplication of either keys or cords. On 
a double-cord board the cords, and all the apparatus in 
their circuit, are auxiliaries only. In the single-cord 
board the cord is a link inthe main line. It is, together 
with its contact, a weak link, and if it should be a 
broken link, the line is entirely disabled. This is bad 
for small exchanges, and especially bad in the case of 
small boards under private control. On the double- 
cord board a fault on cord, plug, or key does not inter- 
rupt a circuit. The afflicted set is placed hors de 
combat until it is convenient to repair it. 
. The greatest failing of the board to which I have 
drawn attention is confirmed in Mr. Jackson’s letter, 
wherein he states that it is not usual to place two 
boards side by side, but to remove one board, and re- 
place it by another as the subscribers increase. I will 
here define the third point which I suggested above. 
It is :— 

(3) A switchboard with which an exchange is started 
should not need to be removed, but should be capable 
of being added toby other boards of the same kind 
until the exchange attains multiple rank. 

Reasons which will justify changes and removals will 
occur to any exchange manager, but there are no 
reasons sufficiently good to establish, as a practice, 
such an unsound principle as removals with every 
increase of 20 or 50 subscribers. But for this corres- 
pondence I should have to apologise for expressing so 
well recognised a rule. 

Mr. Jackson says it would be impossible to work 
500 subscribers in a space of 10 feet. I enclose 
for your inspection a photograph of an exchange 
with ten 100-line boards. These boards are not 23 
inches, but 174 inches wide (the 23-inch board is a 
concession to appearances). I shall 'be glad to show 
the photograph, and give the name of the exchange to 
Mr. Jackson or anyone interested. This is an excep- 
tional instance, but it goes to prove that the third point 
is not only theoretically safe, but practically attainable. 
The size of board to be adopted will vary considerably ; 
25 is a safe minimum and 100 a safe maximum, 
according to the varied circumstances which exchange 
managers have to consider. 
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In reference to the question of accessibility raised 
again in Mr. Jackson’s postscript : the accessibility of 
the single cord board is nearly as good as the double 
for the same things. The reason why all the working 
parts can be reached from the back is, because there are 
no working parts anywhere else, and, as I have had to 
point out, it suffers in consequence. There are two 
accessibilities—one an operator’s the other a mechanic’s. 
If they do not happen to run together, it is s0 much 
the worse for the mechanic. 

In reviewing the matter as impartially as one who 
has taken an active part in it can, I find that the 
numerous advantages claimed on October 24th are re- 
duced to the two contact points. This advantage may 
be expressed by another point—a mathematical one. 
It has no magnitude. 

Every switchboard is a combination of advantages 


and disadvantages which have to be carefully weighed. ~ 


_In the case of the double-cord board this has been done, 
with the result that probably nineteen-twentieths of 
the telephone world have adopted it for small exchanges. 
In the case of the single-cord board the balance may be 
easily struck, if the mathematical point be weighed 
against the very considerable disadvantages which have 
come out in the course of comparisons which I did' not 
begin, but which I could easily continue in’ much 
greater detail. 


J. E Kingsbury. 
December 16th, 1890. 


-Electrie Light on Shipboard. 


In my former letter on this subject a mistake occurred, 
which you pointed out by an asterisk and a foot note ; 
the word should have been (single wired). 

. In regard to Mr. A. Campbell Swinton’s remarks on 
my assertion regarding lead-covered wires, I may be 
permitted to explain that I treat the question of wires 
and their coverings from a rather different point of 
view than that taken by Mr. Swinton. 

That the British Admiralty and others use lead- 
covered wire, and find it good enough for their purpose, 
is no proof, to my mind, that it is the best wire for ship 
lighting purposes. 

Mr. Campbell Swinton, and those others who use 
lead-covered wires, admit thatthe lead acts simply as 
a waterproof covering ; his letter amply proves; this ; 
it also admitted that the lead is not to be relied on for 
mechanical protection. Now I think a simple cable, 
having a continuous vulcanised rubber insulation, with 
a good braiding, comes quite up to the lead-covered 
cable, in so far as its being waterproof, and it does not 
require any more protection than the lead-covered wire. 
The question is this, whether is lead-covering or vul- 
canised rubber preferable as the waterproof in a cable 
for ship lighting ? The lead covering is not an insula- 
tion ; its object is to protect the insulation from water. 
The vulcanised rubber is the insulator in a cable, and 
can protect itself from water. 

It is very well to get.a cable from a maker guaranteed 
500 megohms per mile, but after that you take, say, a 
hundred yards of it, cut the insulation away at a dozen 
places, make a joint at each, and cover them up again, 
soak it then for a week or two in sea water, joints and 
all, and then test the insulation. If the work is done 
by skill and with care, I admit that both lead and vul- 
canised cables will stand this test ; but the tests would 


seem to make out that the lead covering is superfluous,. 


seeing the vulcanised rubber can dispense with it, and 
the cost of making the lead joints is something extra. 

I do not condemn lead-covered cables by any means. 
I think there can be nothing better for some purposes, 
and would use nothing else for long stretches of cables 
in tunnels, conduits, or underground work, where the 
covering does not require to be broken in many places, 
and joints are few and far between. . 

But in ship lighting, the unbroken lengths are short 
and the joints are many. Under these: circumstances, 
my Own experience is that a good vulcanised insulation, 
run in wood casings in the passages, saloons, and berths, 
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and in galvanised iron wire sheathing in the engine 
rooms, boiler stoke-holes, and shaft tunnels, and to the 
signal lights, is the best that can be done on ship- 
board, and so that the wire may be as short as possible, 
and the joints as few as possible, I prefer single wiring 


Rankin Kennedy. 


The Electro-Deposition of Copper. 


Most of your readers will perceive, without any 
tedious elucidation on my part, how strangely Mr. W. 
Stepney Rawson misapprehends the drift of my letter. 
Because I say that, in considering a given case of 
electro-deposition from a general and abstract point of 
view (with the object of determining the expenditure 
of energy under any assumed conditions relative to 
tume and tank resistance), we are bound to take the ex- 
pression for energy C E @, rather than the equivalent 


expression — .En.6 (with a concrete value for the 


number, 7, of tanks in series), he arrives at the con- 
clusion that Iam endeavouring to “ justify the employ- 
ment of a parallel system of electro-deposition.” It is 
obvious from what I stated that, in regard to the 
arrangement of tanks in parallel or in series, there is no 
advantage apparent one way or the other until we come 
to practical considerations of convenience, &c., which 
may justify us in giving a concrete value to n. 

In regard to Mr. Rawson’s question, intended as a 
reductio ad absurdum, I am no authority in dynamo 
machines, but I think I may say that no large 
machines have as yet been constructed with so low a 
terminal P.D. as 1 volt. I have, however, some recol- 
lection of a machine by Siemens and Halske giving 
1,000 ampéres under.a P.D: of 3°5 volts; and if a 
machine giving 3,500 ampéres at 1 volt were really 
required (which it is not), I have no doubt but that it 
would soon be forthcoming. With = 1, nearly the 
required quantity of work could be done with 21 such 
machines, or with a proportionately smaller number of 
machines of greater power. 

Since I started the old Hlectrician, more than a quarter 
of a century ago, I have had much to answer for in the 
way of “leading articles;” and this may perhaps in 
some measure account for a tendency to use the editorial 
“we” in place of the egotistical pronoun. But I really 
must deny Mr. Rawson’s soft impeachment in regard 
to this paper, for the simple reason that I have never 
written for it excepting over or under my own name. 
I am under the impression, moreover, that the editorial 
columns are entirely monopolised by the editors them-. 
selves. Although I consider Mr. Rawson’s suggestion 
to be “rather bad form,” I am personally not at all 
offended by it. But why, if things were otherwise 
than they are, should I not write even editorially for the 
REVIEW, provided I could get the Editors to accept my 
“copy ?” Would Mr. Rawson suggest that Iam not a 
fit and proper person, that I have interested motives, 
that I am biassed against himself, or the process in 
which he is interested? If so, I can only say that 
(having a few years ago spent a few pleasant hours in 
Mr. Rawson’s company), any bias on my part would be 
in his favour, and that I have no interest whatever in 
depreciating any process for the electro-deposition of 
copper. Mr. Rawson, who seems to write with some 
bitterness, has apparently not noticed that we both, in 
my estimation, carried a point against the Editors in the 
matter of the number of working hours per week, and 
that my opinion as to current density allowable is 
decidedly favourable to the process above-mentioned. 


Desmond G. FitzGerald. 


Electric Light in an Irish Factory.—The whole of the 
immense buildings used by Messrs. Barbour and Oo., 
thread manufacturers, Hilden, Ireland, have been fitted 
throughout with electric lighting plant. As showing the 
gigantic nature of this concern, one may mention that 
the buildings occupy a space of 35 acres, and over 5,000 
hands are employed. 
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THE TELEPHONE. 


THE recent expiry of the Bell Telephone patent has, 
we believe, hardly led to the brisk trade in telephonic 
instruments which many manufacturers anticipated ; 
possibly the lull may be only a temporary one, and it 
may cease when the second master patent, that 
of Edison, has lapsed, as it does in the middle of next 
year. It is not improbable, however, that the National 
Telephone Company may not consider that their claws 
have been completely pared down ; but that, as owners 
of comparatively recent patents dealing with im- 
portant details, they have stili plenty of fight left in 
them. The question as to licenses to be granted by 
the Postmaster-General for rival telephone exchanges 
is yet in abeyance, and until something definite is 
decided, but little can yet be done. There seems to be 
an impression abroad, however, that were action made 
free, formidable competitors with existing systems, in 
the shape of instruments for loud-speaking and long- 
distance working, would soon spring into existence. 
Those who imagine this must be profoundly ignorant 
of the laws which limit the possibilities of telephonic 
working, and which are as definite as those which 
limit the possibility of working submarine cables 
beyond a certain speed. We have more than once 
alluded to what is known as the “K R” of a tele- 
phone line, and it is surprising how very few seem 
acquainted with, or realise the exact significance 


of, the law therein expressed. We hear it glibly ; 


. stated that telephonic communication, say, between 
London and Glasgow, a distance of over 400 miles, 
would be quite practicable, it is only a question 
of getting instruments powerful enough. Un- 
doubtedly it is possible to speak that distance and 
to speak well, but it-is not a question of instru- 
ments at all, it is a question of wire; make the 
latter of copper and sufficiently heavy and the thing is 
done, but then will it pay? What return on the total 
cost of a copper double wire, weighing not lers than 


era in telephonic enterprise. 


400 lbs. (and probably 600 lbs.) per mile would 
be required to be remunerative. 

Seeing the wide spread area over which the 
National Telephone Company have cast their 
network and the number of their subscribers, it 
seems difficult to see how the public will be induced 
to subscribe to a rival exchange, as it will naturally 
be very annoying for the subscribers to find that 
the persons with whom they desire to converse are 
not on their particular system ; even the inducements 
of a good service and a low subscription would hardly 
compensate for this. 

In the matter of instruments it is whispered that 
the National Company are well aware of the unsatis- 
factory character: of the transmitters used by them, 
but in view of the fact that the introduction of an im- 
proved form to even a few subscribers would lead toa 
general demand all round for the better instruments, 
and a consequent heavy outlay, they are unwilling to 
issue any other type than that in universal use, viz., the 
Blake pattern. Referring once again to long-distance 
speaking, it is probable that the commercial value of 
the new London and Paris line may inaugurate a new 
It is difficult to forecast 
whether this will be a financial success, but the 
result of the experiment, commercially, and not scien- 
tifically speaking, will be looked forward to with great 
interest. We. say “not scientifically,” because the 
satisfactory working of the line, telephonically, we 
consider to be, beyond doubt, the margin beyond the 
practical “K R” limit, being amply sufficient to ensure 
success. At the same time, many will, no doubt, con- 
sider the experiment as an engineering triumph. 


TEMPERED COPPER. 


THE Journal of the Franklin Institute for December 
contains the report of a sub-committee appointed to 
decide upon the merits of the products of the Eureka 
Copper Company. The company claims to produce by 
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new, unpatented (and therefore undescribed) processes, 
copper castings free from blow holes, and to harden 
them without destroying their fibre or impairing their 
usefulness for electrical or other purposes. Chemical 
analysis showed that both tempered and untempered 
samples were commercially pure copper. Physical 
tests showed that the untempered had 20 per cent. and 
the tempered 35 per cent. greater tensile strength than 
the average shown by a U.S. Government report (1878). 
One hundred letters were sent out to users of the mate- 
rial and 53 answers received, “in which a definite 
opinion was expressed.” Of these, five saw no difference 
between the tempered copper and other metal and alloys ; 
eight had tried it for unsuitable purposes; six were 
against, and 34 in favour of, the claims of the makers. 
Amongst the 34 the use of the material for commutator 
brushes and segments was particularly prominent. 


The committee. recommend the award to the in- - 


ventors of the John Scott Legacy Medal and premium, as 
they “ believe thatthe claims of the applicants are substan- 
tiated by the experience of the majority of the parties 
using the copper, and also by their own investigations.” 

The prominence thus given to results of practical use 
by placing them as of first importance, and their own 
scientific tests as secondary, is somewhat remarkable. 
We agree fully with the committee as to the import- 
ance of practical use, but as the scientific tests are en- 
tirely authenticated, and the reports of the users appear 
to be irresponsible, we think that in this case the order 
of importance should be reversed. It is not a majority 
of users who substantiate the claims, but 34 out of 
100, 47 either not replying or being indefinite in the 
expression of their opinions. 

The advantages of such a material being consider- 
able, there is no doubt its capabilities will not lack 
practical tests. : 


MANNESMANN TUBES. 


THE same journal contains particulars of tubes rolled 
by the method invented by Reinhard and Max Mannes- 
mann. The method is of special use in making pipes 
designed to withstand heavy pressures. 
consists in feeding a sclid heated bar of ingot metal 
between rolls which, while their axes are oblique to the 
axis of revolution, revolve both in the same direction. 


The metal of the surface of the bar thus acquires an — 


increased motion in a spiral direction, and is drawn 
over its core, receiving, consequently, the form of a 
pipe. The pipe moves spirally forward, and the metal 
becomes still denser as its parts are spirally pushed and 
pressed. Much importance is attached to the spiral 
arrangement of the metal, apart from the advantage the 
tubes possess in presenting no lines of welding. The 
thickness of the pipe may be varied within wide limits 
from a bore of +';th inch, and an outside diameter of 1} 
inch to a bore 95 per cent. of the outside diameter. 
Whilst the description mentions only iron, pipes as 
having been made, we presume, from the thin tubes 
above referred to, that the process is ‘applicable to 
other metals, 


The process 


ELECTRICAL MINERS’ LAMPS. 


THE numbers and varieties of these lamps, which are 
continually springing up, is becoming legion, and one 
after another they drop into oblivion through having 
utterly failed to substantiate the claims that are made 
for them. One may generally judge of the value of 
these inventions by noting certain of the claims made 
for the information of the public, whom it is hoped to 
deeply interest in the matter to the financial benefit of 
the promotors. At the Inventors’ Institute recently, a 
paper “of much interest” was read by Messrs. Gau- 
zentes and Strong, on “ A New Miner’s Lamp and Primary 
Battery,” the invention of the former gentleman. The 
following are some of the claims; “The metal which 
serves for the anode of energy is refined by a new and 
simple process, and allows us to obtain the maximum 
production of current without fear of rapid polarisa- 
tion, which has up to the present proved the great 
obstacle to the employment of a direct source of electri- 
city.” This is the first time we have heard that 
polarisation took place at the anode of a battery ; we 
were always under the impression that it took place at 
the cathode, but we stand corrected. The new fluid 
“can be manipulated without the slightest danger ;” 
other fluids, of course, have proved highly dangerous, 
and have caused serious accidents, and no primary battery — 
has in consequence been successful before the marvellous 
invention of M. Gauzentes was brought out. “ Total 
suppression of all local resistance »—wonderful! The 
battery is guaranteed to last for five years; we wish 
the undertakers joy if, they imagine that such a thing 
is possible. Cost of maintenance—dd. per 72 to 80 
hours, all charges included ; candle-power Of lamp = 3 ; 
we have heard this sort of thing before. A portable 
table-lamp is stated to give “the happiest results,” 
both as regards “immunity from fire and cheapness.” 
Who that has seen electric table-lamps has not 
been struck by the absurd disproportion between 
the size of the lamp and the candle-power emitted. 
This has always been the case, and we venture to 
think is likely to continue to be so for some time to 
come. We do not mean to say that there are not 
very good points in the invention of M. Gauzentes. 
There are no indications as yet one way or the other; 
we have only assertions ; but why bolster up what may 
bea good thing by absurdities ? We fear, however, 
that M. Gauzentes has not made much advance on his 
plans of several years ago. 


THE letier of the Chelsea Electricity 
1e Chel Som ee 
ane en in.» ~Supply Company to the Vestry giving 

notice of its intention to discontinue 


- the supply of electricity between the hours of mid- 


night and four o’clock in the afternoon, in con- 
sequence of the fog, is, we think, a grave error. — 
Although only a temporary measure, it seems to 
give more than a local colouring to the com- 
plaints which have recently been directed against this 
unfortunate company, and Mr. R. Chamberlain will 
now have additional arguments to support his conten- 
tion that it cannot carry out its compact with its cus- 
tomers. To:cut off light when it is most wanted seems 
to be a reductio ad absurdum of the most childish 
nature, and we can only think that the grounds for the 
complaints of Mr. Chamberlain and others are stronger 
than we had thought. 
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ON STANDARD WIRE RESISTANCES. 


AT the recent meeting of the American Institute of 
Electrical Engineers a most interesting report was re- 
ceived from the Standard Wiring Table- Committee 
dealing with its researches into the experiments made 
to determine the resistance of copper. We give the re- 
port as it was received, although it has since been 
somewhat modified by action of the institute in taking 
the soft copper standard mentioned instead of the hard 
copper standard. 


Preliminary Report of the Standard Wiring . Table 
Committee in Regard to Matthiessen’s Standard of 
Resistance of Copper. 


The council of this institute, at its regular monthly 
meeting, held December 3rd, 1859, appointed a com- 
mittee “to formulate and submit for approval a stan- 
dard wiring table for lighting and power purposes,” 
The committee appointed consists of the following 
members of the institute : Thomas P. Conant, Dr. Louis 
Duncan, Prof. Wm. EK. Geyer, A. E. Kennelly, George 
B. Prescott, jun., E. Wilbur Rice, jun., Prof. E. P. 
Roberts, Prof. Harris, J. Ryan, William Stanley, jun., 
Dr. Schuyler S. Wheeler, and Francis B. Crocker, 
chairman. This action was taken by the council with 
the object of overcoming, or reducing the great con- 
fusion which now exists in regard to the standards and 
constants of electric conductors. 

At the first meeting of the committee, held January 
10th, 1890, it was decided to confine the work at first 
to the three subjects of standard of resistance, tempera- 
ture coefficient, and safe carrying capacity of copper, 
since these are of fundamental importance. 

The subject of Matthiessen’s standard alone is so con- 
fused and involved, and the discrepancies are so great 
between the best authorities that the committee has de- 
voted its attention almost entirely to this subject up to 
the present time. After a very thorough investigation 
of Matthiessen’s work with a view to ascertaining what 
his standard really was, by a sub-committee, consisting 
of Prof. Wm. E. Geyer, Mr. George B. Prescott, jun., 
and the chairman, the conclusion has been reached that 
Matthiessen’s “ mile standard ” (one statute mile of pure 
copper wire one-sixteenth inch in diameter has resist- 
ance of 13:59 B.A. units at 15:5 degrees C.) is not the 
true one, although very commonly used. We consider 
the correct Matthiessen’s standard, and the one in whieh 
he himself had most confidence, was the “ metre- 
gramme” standard (resistance of pure hard-drawn 
copper wire, one metre long, weighing one gramme = 
1469 B.A. units at 0 degrees C.). This has the disad- 
vantage that it is expressed in terms of weight instead 
of diameter. It is, however, very much more difficult 
to get the exact mean diameter of a wire than to get its 
exact weight, as Matthiessen himself states. Further- 
more, by selecting the most reliable constants given by 
Matthiessen, and corroborated by investigation and cor- 
respondence with the best authorities, we have, by cal- 
culation, converted this “ metre-gramme ” standard into 
a standard referred to dimensions and independent of 
weight, which is the form generally used. The various 
constants selected, the method of calculation, and the 
values deduced, are given in a table at the end of this 
report. 

As to the fact that wires may be found which test 
102 per cent of Matthiessen’s standard, or even higher, 
we are of the opinion that this is no real objection, 
provided the value of the standard is definite and 
generally accepted. A standard which is not the 
highest attainable value may be even considered an ad- 
vantage, since the average commercial wires will 
approximate to it more closely. 

Although we believe the standard we recommend 
will answer the purpose temporarily, and probably per- 
manently, nevertheless we think that if a thoroughly 
correct and complete redetermination of the standard 
resistance of copper could be accomplished it would be 
a benefit to electrical science and industry. Favourable 


offers in this direction have already been received by 
the committee from the John Hopkins University, 
Cornell University, and Columbia College, and it is 
very likely that this redetermination may’ be under- 
taken. 

This committee purposes next to take up the subject 
of the safe carrying capacity of wires. Matthiessen’s 
standard recommended by this committee is: A hard- 
drawn copper wire one metre long, weighing one 
gramme (“metre-gramme”), having a resistance of 
1469 B.A. units at temperature of 0 degrees C.* From 
this standard we calculate, by taking the value 8°89 for 
the specific gravity of copper, that a hard-drawn wire 
one metre long and one millimetre in diameter 
(“ metre-millimetre”) has a resistance of ‘02104 B.A. 
units at 0 degrees C. This value is also given by 
Matthiessen.t Matthiessen’s figurest for relative con- 
ducting powers are: Silver, 100; hard or unannealed. 
copper, 99 95 ; soft or annealed copper, 102°21. 

From these the resistance of hard copper is found to 
be 1:0226 times that of soft copper ; therefore, the re- 
sistance of a soft copper wire one metre long and one 
millimetre diameter is ‘02057 B.A. units at 0 degrees C. 
From this the resistance of one cubic centimetre of 
soft copper is found to be 000001616 B.A. units at 0 
degrees C. And the resistance of soft copper wire one 
foot long and ‘001 inch in diameter (mil-foot) is 9,720 
B.A. units at 0 degrees C. Taking one B.A. unit as 
‘9889 legal ohm, any of the above values may be con- 
verted into legal ohms. To find the conductivity of 
copper at temperatures other than 0 degrees C., Mat- 
thiessen’s formula may be used :— 


C, = ©, (1 — 00387 ¢ + :000009009 7). 
Table of Values Based upon Matthiessen’s Correct 


Standard, 

B.A. Legal 

units. ohms. 

o°'c, oc 
Matthiessen’s standard metre- 

gramme, hard ... “68 . ‘1469 1453 

Metre-gramme, soft... ... 1486 "1420 
Metre-millimetre, hard ... 02104 “02080 
Metre-millimetre, soft ... *02057 ‘02034 
Cubic centimetre, hard ... "000001652 ‘000001634 
Cubic centimetre, soft . ... °0000001616 ‘000001598 
Mil-foot, hard ... 9940 9°829 
Mil-foot, soft ma eg PAL 9612 


Specific resistance of hard copper (1 cu. cent.) = 1634 (C.G.S. 
units). 

Specific resistance. of soft copper (1 cu. cent.) = 1598 (C.G.S. 
units). 

Matthiessen’s standard specific gravity of hard copper, 8°89. 

Resistance of hard copper is 1:0226 times that of soft copper. 

Resistance of soft copper is ‘9779 times that of hard copper. 

Legal ohm is equal to 10112 B.A. units. 

B.A. unit is equal to ‘9889 legal ohms. 


After reading the report, Prof. Crocker, the chair- 
man, added the following very interesting details con- 


~cerning the practical side of the resistance question, 


and the information that he had been able to obtain as 
to the classical experiments on which our present 
standard is based. Prof. CROCKER said :— 

‘* Of course, the derived values follow as soon as the 
fundamental standard is decided on, and the question, 
therefore, is, not what the derivations are, but whether 


‘the fundamental standard is correct; in other words, 


whether Matthiessen’s ‘mile standard’ or Matthiessen’s 
‘metre-gramme’ standard is the more reliable. Now, 
the sub-committee has investigated this particular point 
with a great deal of care, and arrived at a very definite 
conclusion—that the metre-gramme standard was un- 
questionably the more accurate and the more reliable of 
the two, and that Matthiessen himself so considered it. 
Fortunately, after having decided this, we received a 
letter from Mr, Latimer Clark, who is one of the best au- 
thorities on thie matter, and who was acontemporary of 
Dr. Matthiessen, in fact, he suggested to Dr. Matthiessen 
that he should undertake these experiments, so he is 


* Philosophical Magazine, May, 1865. 
+ Philosophical Magazine, May, 1865. 
t Philosophical Transactions, 1864. 
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specially competent to express an opinion on this sub- 
ject, and he agreed with our conclusions in every 
respect. We had already arrived at these conclusions, 
so his letter was simply corroborative. Mr. Latimer 
Clark’s letter to the committee covered the subject very 
thoroughly and clearly, and I wish here to express our 
thanks to him for his kindness. There is, however, 
considerable confidence in the mile standard, and I 
think that it is simply that it has been used, and the 
fact that a mile and a sixteenth of an inch are more 
familiar values for the ordinary American and English 
engineer than a metre and a gramme, but the metre- 
gramme is just as capable of being transformed into 


practicable and common units as the mile and sixteenth — 


of an inch. The necessity for deciding on some 
standard is more urgent than would be ordinarily sup- 
posed. This morning, for instance, in my ordinary 
professional work, I referred to two wiring tables issued 
by presumably competent persons, and both intended 
to be correct, and both being such as an engineer would 
use in his practice. One of these tables gave the resist- 
ance of No. 25 B. & S. gauge copper wire as 33:4 ohms 
per lb. at 75° Fahrenheit. The other gave it as 34:7 
ohms per lb. at the same temperature. Now, there is 
a difference of 1:3 ohms in 33 ohms, which is about 4 
per cent. In some cases it does not make very much 
difference whether it is 4 per cent. one way or the other, 
but 4 per cent. is a very considerable discrepancy, and 
in a great many cases it would make a very serious 
difference. For instance, I was figuring on 16 lbs. of 
wire, and it made a difference of almost 21 ohms. That 
is not only measurable, but it is a serious matter in 
some cases. I think that when two wiring tables that 
electrical engineers ordinarily use differ by 4 per cent., 
it is time to do something. I just happened to 
pick up these tables this morning. I did not do so 
with reference to this subject.. I dare say if I lcoked 
for discrepancies I could find much greater ones. 
The adoption of this standard does not mean that 
every wire used for commercial purposes shall be 100 
per cent. of Matthiessen’s standard. There is no reason 
why an electrical engineer in his specifications should 
not require 101 per cent. if he considers it necessary, 
and I can think of cases where it might be necessary. 
On the other hand, it might be sufficient if the con- 
ductivity was 97 or 98 per cent. of the standard. It is 
simply necessary that we should have some definite 
value. 

“The question whether any standard at all is neces- 

sary is a more important one; as it is not absolutely 
necessary to have a standard. We could simply say 
that one mil-foot or oné cubic centimetre of the copper 
used for a certain purpose should have such and such 
resistance—in other words a certain specific resistance. 
But practical men have become accustomed to using 
Matthiessen’s standard, and they seem to want a 
standard, and they will use one whether we want them 
to or not ; such being the case I think it better to de- 
cide what Matthiessen’s standard is. It certainly is 
commonly used. You see the expression in every book 
and almost every paper and specification, and as it now 
has no definite value—even though it is not used in the 
future, just simply to have it settled once and for all, I 
think it would be well to settle upon a definite 
standard. We feel sure that the institute will make no 
mistake in adopting this as Matthiessen’s standard, and 
unless there is some particular objection to it which 
has not been brought out by our investigations, we 
hope the institute will do so.” 

Mr. Geo. B. Prescott, Jun., then added some 
further details of the committee’s investigations and 
made the suggestion, which has since been followed, 
of taking the soft copper standard in preference to the 
hard. Mr. PRESCOTT said : “ In making this report the 
committee has not thought it necessary to go into de- 
tail very much, and it may be interesting to members 
of the institute to know how this discrepancy in what 
is called Matthiessen’s standard has arisen. In the first 
place, it is perhaps worth while to inquire why this 
standard was adopted in preference to any other. The 
reason was because Dr, Matthiessen made a series of 


lated the results. 


careful experiments to determine the resistance of 
metals and the variation of their resistance with 
changes in temperature, which extended over a great 
number of years and formed the basis of the work of 
the British Association, which decided on the practical 
standards. It seems that years before this British 
Association Committee undertook this labour various 
standards of resistance had been proposed by German, 
French and English electricians, and they were of all 
kinds, and among them was one proposed by Dr. 
Matthiessen, which was this ‘standard mile.’ There 
were no ohms in those days, and he made upa standard 
mile of this copper, and that was used as a unit in 
England for a long time. Later on, when the com- 
mittee of the British Association had determined the 
value of the ohm in absolute units and had prepared 
practical standards, part of this committee tested the 
different standards that had been made in different 
parts of the world, including this standard of Mat- 
thiessen, and when they measured it they found that it 
was equal to 1359 British Association ohms. Mat- 
thiessen never gave it that value; it was simply an 
arbitrary standard that he selected, because it was a 
convenient unit. Probably it was the size of wire 
commonly used in those days, so that really it never 
was a standard except in that sense. After Matthiessen’s 
work was completed and published, Dr. Fleeming 
Jenkin, who was the secretary of the association, tabu- 
Matthiessen’s measurements were 
made with respect to weight and length, and also 
diameter and length. But his measurements of 
diameter were always very unsatisfactory, and finally 
the only measurements that he really relied on. were 
those of length and weight. But he made a very great 
mistake, which he himself acknowledges in his reports, 
which was that he neglected to take the specific gravity 
of the actual samples that he experimented on, and the 
result, of course, is easily understood. Every sample 
of copper varies somewhat in its physical properties, 
and if you were to take one hundred samples of wire, 
and measure their resistances at a given weight and 
length, and then attempt to calculate the resistance from 
the cubical dimensions, you would find a difference, 
simply because there is a difference in the drawing of 
wires which changes their molecular constitution. -Dr. 
Matthiessen neglected to take the specific gravity of any 


-sample of wire that he tested, and the result is that we 


do not know to-day what Matthiessen’s standard is, ex- 
cept in terms of weight and length. 

“A further complication arose in this way, that Dr. 
Fleeming Jenkin, who, as I say, tabulated the results 
which Dr. Matthiessen obtained, made all sorts of deri- 
vations, giving the resistances in foot-grains and foot- 
mils, and metre-grammes and metre-millimetres—all 
by calculation. Of course, in converting from length 
and weight into length and diameter, he had to use 
specific gravity. He selected certain specific gravities, 
In his original table there are errors. Those errors have 
been copied. Other people have calculated tables from 
the standard mil unit, and, of course, they give different 
results, s0 when Matthiessen’s standard is referred to . 
to-day, there is a great deal of uncertainty as to which 
standard is meant. As a matter of fact, the statute 
mile standard is probably nearer the true resistance 
than the metre-gramme, for the reason that it gives a 
higher conductivity, and there have been any number 
of cases of wire being tested that had greater than 100 
per cent. conductivity, and it was for this reason that 
seven or eight years ago I calculated a wire table, and 
selected this unit of Matthiessen’s simply because it 
was the lowest, and agreed with some results that I had 
actually obtained.” 

Mr. GEORGE C. GROWER said: “I think there is a 
mistake made when hard copper wire is assumed as the 
standard and the resistance of soft copper reckoned 
from it. This takes for granted that there is a fixed 


_ratio in resistance between hard and soft copper. But 


this ratio depends entirely upon the hardness of the 
hard copper compared with the soft. For instance, if 
you take large copper wire and have it as hard as you 
can get it, the conductivity would be almost as good as 
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soft copper, while in a small wire it would not be nearly 
so good. I have had as much as 8 per cent. difference 
between hard and soft copper made out of exactly the 
same stock on small wires. If we should make the 
wire very small, I dare say it would make still more 
difference. 

“T agree with the committee that the metre-gramme 
standard is the more reliable, because whenever I have 
tried to make tests with diameter I could not get any 
sort of agreement among them ; but where I take soft 
copper standard, no matter what the size of the copper 
is or anything else, so long as it is soft copperand from 
the same stock, I get almost the same result. But if 
you take hard copper for the tests, the tests will differ 
several per cent., according to the size of the copper. I 
think, for that reason, the standard should be of soft 
copper of a given length and weight.” 

Mr. CROCKER said: “It is perfectly correct as an 
abstract statement that soft copper is more constant 
in its resistance than hard copper. Hard copper can 
be made of almost any resistance up to several per 
cent. above soft copper. But soft copper is not 
Matthiessen’s standard ; it is precisely like the case 
of the foot. The English foot originally, I have 
heard, was the length of the King’s foot. Well, now, 
at the present day, I think it is alittle in excess of the 
average length of the human foot. But it does not make 
a particle of difference, providing it has a definite value, 
as it has, and providing a correct copy of the standard 
is kept in a safe place—it does not make any difference 
whether it is an inch longer or an inch shorter than the 
human foot. It has a definite value, and no one, I 
think, at the present time, would recommend changing 
the English foot, as a unit of measurement, to agree 
more closely with the length of the anatomical English 

foot. Itis precisely the same with Matthiessen’s stand- 
ard. Unfortunately or fortunately, as you may look 
upon it, Matthiessen has promulgated a standard, and it 
. has been largely, in fact almost universally accepted. 
Now all that is necessary is to adopt a definite value for 
this standard. It does not make much difference what 
it is, provided it is definite and generally accepted. Of 
course, in selecting a definite value, we want to select 
the best one, the most reliable one, the one that he him- 
self considered most reliable, and the one that other 
authorities deem the best. So it seems to me that the 
mere fact that one standard or another approximates 
more closely to what the highest possible value is, or 
the fact that one or the other happens to be easier to 
determine in practice, makes no great difference, pro- 
vided we get a certain definite standard or resistance 
for various lengths, weights, diameters, and kinds of 
copper. I think that all that is necessary is to free this 
subject from its great confusion by simply adopting a 
definite standard, and if that standard happens to be 
more correct than some other, so much the better ; but 
even if it is not, it is very much better than confusion.” 

It is to be hoped that this report of the Standard 
Wiring Table Committee will receive the attention it 
deserves, as it certainly has gone far to straighten out 
the complex tangle into which some careless copying 
of constants has led. The report is both a judicious 
one and worthy of receiving general adoption. 


RESEARCHES IN THERMO-ELECTRICITY.* 


By Messrs. CHASSAGNY and H. ABRAHAM, 


WE have already shown f{ that the electromotive forces 
of thermo-electric couples, the junctions of which are 
kept at 0° and 100°. may be determined within ,5}5,th 
of their value. 

We must observe that when, as in our experiments, 
the equilibrium of electromotive forces is shown by 
a galvanometer of low resistance, this degree of accu- 


* Comptes Rendus, November 17th, 1890. 
t Comptes Rendus, vol. cxi., pp. 477 and 602 ; 1890. 


racy is retained for the lesser electromotive forces 
given by these couples at the intermediate temperatures ; 
the resistance introduced into the circuit of the galva- 
nometer diminishing with the electromotive force to be 
measured, the absolute sensibility of the instrument 
increases, and the relative accuracy of the measure- 
ments thus remains almost constant. 

We see, then, that thermo-electric couples employed 
as thermometers for registering very minute variations 
of temperature show the hundredth part of a degree 
between 0° and 100°, and they have this advantage 
over the ordinary thermometers that the smaller the 
variation of temperature is, the more accurately is it 
indicated. 

In order to find the relation between the electro- 
motive forces of the iron-copper couple and the scale of 
temperatures of the hydrogen thermometer, we measured 
these electromotive forces at different temperatures 
between 0° and 100°, one of the junctions being in ice, 
and the other in a bath of water stirred continually and 
placed in a regulating stove. 

A thermometer placed beside the joint shows at each 
moment the temperature of the bath. The thermometer 
is of toughened glass, and was supplied by M. Tounelot, 
and the readings taken on this instrument were cor- 
rected and reduced to the scale of the hydrogen ther- 
mometer by means of the tables published by the Inter- 
national Bureau of Weights and Measures, where this 
subject has been studied. 

We found, moreover, that the indications of this 
thermometer and those of a second thermometer of the 
same type, placed in the same bath, in no instance 
differed from one another to the extent of ;j,th of a 
degree. The temperature of the baths varied very 
slowly, and these slight variations were indicated almost 
Simultaneously by the thermometer and by the 
thermo-electric couple, the latter, however, always 
acting first. 

A parabolic formula of two terms is quite incapable 
of showing the relation between the electromotive 
forces and the corresponding temperatures of the 
hydrogen thermometer, the discrepancies between the 
temperatures calculated by means of such a formula 
for 50° and 100° snd the temperatures actually observed, 
amounting to + ‘12 of a degree at 25° and — ‘l3 ofa 
degree at about 75°. The following empirical formula, 
although still not representing the measurements with 
absolute accuracy, will give their values within ;,th of 
a degree, between 0° and 100°. 


t at + b@ + ch 


‘z es t+ 273 ; 
a=10-". 3:56604 
b= 10. 83827 
Ce 10. 3°265 


as shown. by the following figures, taken from the same 


experiments :— 


Value of E, "= -0010932 of a volt. 


Electromotive forces, 


Temperatures, 


Observed volts. Calewated volts. 


0007656 


65°13° 0007654. 
32°49° “0004043 “0004045 
15°48° ‘0001981 “0001980* 


* Experiments performed at the higher Ecole Normale. 


Dangers of Electric Wires.—Last Thursday while 
six horses were drawing a snow-plough along the streets 
of Portland, Maine, they came into contact with a 
broken electric wire and three were killed instan- 
taneously. 
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THE OHIO STATE TRAMWAY ASSOCIATION. 


THE opportunities for American electrical engineers to 
ventilate their ideas are quite in keeping with. the 
general progress of the science. Not only.do our 
American friends institute a number of ‘‘ Conventions,” 
purely, electrical, in. their. aims, besides attending, the 
usual and frequent meetings of electrical societies and 
clubs, but they are now thoroughly invading the con- 
claves of tramway men, who, by force of circum- 
stances, are all. becoming. amateur electricians and 
staunch supporters of the new motor. The Ohio State 
Tramway Association held its ninth annual meeting at 

- Columbus, O., November 19th, when the President in- 
vited representatives. of several electrical firms to 
describe to members the special features and advantages 
of each system. No papers were offered or read, but 

_Mr. C. K. Harding, of the Harding Electric Railway 
Company, Atlantic, Iowa, opened the discussion by 
making reference to underground systems of distribu- 
tion, in which, he regretted, the foreigner had taken 
the lead up to the present. The speaker passed on toa 
criticism upon overhead conductors, objecting to the un- 
sightliness of wires and poles, the danger to other wires, 
interference with telephones, liability to damage from 
lightning, and the comparatively low voltage adopted, 
which is necessary for the safety of animate beings, but 
which does not offer the greatest economy and efficiency 
for distribution over large areas. In order to avoid 
these difficulties, Mr. Harding devised a closed conduit 
system which savours very much of inventions brought 
out in England at various periods. The following is 
the speaker’s own description :—It should be. under- 
stood that to preserve insulation you must exclude 
water, and to do that the conduit must be entirely closed, 
without slot or other opening through which the cur- 
rent is taken. In order to. accomplish this result, I 
employ a tubular iron casing, in the top of which is a 
channel or flanged portion in which are insulated and 
supported the sections of the working conductor. 
These sections may be from 4 to 6 feet long, and extend 
an eighth of an inch above the surface, and are 
normally insulated from each other, the casing and 
the main conductor, which extends through the lower 
tubular part, and is entirely surrounded and embedded 
in the insulating material. In the end of each section 
of the casing or conduit there is an enlargement of the 
lower tube, which forms a junction box in which is 
located a small electro-magnetic contact, making a 
device which, when operated, connects its conductor 
section with the main or supply conductor. One end 
of the winding on the magnets of these contact devices 
is connected through a simple switch to the adjacent 
working conductor section, and the other end directly 
to the conductor section on the other side by means of 
this arrangement, and a second brush on the car. I 

“employ a very small portion of the current to operate 
automatically the contact device, and bring the exposed 
sections of working conductor separately and succes- 
sively into connection with the main insulated supply 
conductor when these sections are immediately under the 
car and protected by it, In other words, I get the 
current to the car through the series of insulated ex- 
posed sections which are fed from the main conductor 
as the car passes along, and are at all other times com- 

pletely insulated from the wire carrying the current. 
By employing a derived circuit in multiple arc with 
the motor circuit, | am enabled to use a very small 
portion of the main current for the operation on the 
contact devices, and to make the magnets of small size 
and wind them with iron wire, thus making the con- 
struction of the contact-making devices a comparatively 
simple matter, and permitting them to be placed ina 
small closed cavity in the ends of the sections, 
where they will be readily accessible and interchange- 
able.” 

_ Mr. Curtiss, of the Short Electric Railway Company, 
stated that. the greatest objection to electric railroad- 
ing in its practical operation has been the one item of 
repairs. In one town, he was told by a gentleman con- 


nected with ‘the road, that the repairs last year 
amounted to $1,100 per car. The Muskegon (Mich.) 
road, constructed by the Short. Company, had been 
running for six months, commencing with five cars, and 
inereasing to nine, but the repairs had not exceeded 
$100 on all the electrical equipment. 

Mr. C. A. Benton, of the Detroit Electrical Works, 
assured the audience that his firm had 21 cars running 
at: Saginaw (Mich.), which have been in operation for 11 
months, and the cost of repairs had not reached the 
sum of $50. 

Mr. W. J. Cooke, of the McGuire Manufacturing Com- 
pany, advocated heavy trucks carrying electric motors, 
and he maintains ithat most of the trucks built at the 
present day were far too light, therefore not sufficiently 
strong. He did not mind carrying 1,500 Ibs. in addi- 
tion to what is the usual practice. Mr. Cooke also 
spoke of an electric heater, consisting of a ribbon run- 
ning along the edge of the seat. The temperature can 
be varied to any degree by the driver who commands 
the switch which conveys the current from the trolley 
wire to the heater. 

Mr. Bronnell, of the Bronnell Car Company, also 
dwelt upon constructive details of the cars. In most 
of the electric trucks the motors are located very close 
to the ground, underneath the car, which makes repairs 
very difficult, and involves laying up the vehicle during 
repairs to motors. It would seem that the better mode 
would be the use of a separate motor car of simple con- 
struction propelling the passenger car—in other words, 
he is in favour of electric locomotives. 


BRANLY’S EXPERIMENTS ON THE VARIA- 
TION OF CONDUCTIVITY UNDER DIFFER- 
ENT ELECTRICAL INFLUENCES. 


AT a meeting of the Paris Academy of Science, held on 
November 24th, Monsieur Edouard Branly read a paper, 
in which he described some experiments upon the 
variations of conductivity observed in. their metallic 
layers when subjected to electrical influences. 

The layers of metal were prepared by spreading 
metallic dust upon a plate of ground glass or ebonite of 
dimensions 7cm. x 2cm., and then polishing with a 
burnisher. In the case,of copper, a little tin was added 
to facilitate adherence. Such a layer is capable of a 
resistance which may vary from several ohms to several 
millions for the same weight of metal. 

If a circuit be formed containing one of these pre-. 
pared layers, a high resistance galvanometer, and a 
Daniell cell, only a very insignificant current is able to 
pass. An abrupt diminution of resistance, accompanied 


‘by a marked deviation on the galvanometer, is exhibited 


when electric discharges are produced in the neighbour- - 
hood of the circuit by the action of 4 small Wimshurst 

machine or a Ruhmkorff coil. This effect diminishes 

when the distance of the losses of discharge is increased ; 

but it is easily observed, without special precautions 

when the distance is increased to several metres. By 

making use of a Wheatstone’s bridge, it has been 

observed when the distance has been 20. metres. 

Besides the behaviour of a thin layer of copper, that 
of similar layers of iron, aluminium, antimony, cad- 
mium, zinc, bismuth, and several other metals were 
examined. : 

Check experiments were devised by Branly, and 
carried out, in which a capillary electrometer played an 
important part; but the results were in every respect 
confirmed. 

Branly has examined the condition necessary to pro- 
duce the observed phenomena, and with the following 
results : 

Tt is not necessary that the circuit be closed, but the 
diminution of resistance ‘is best produced if the 
metallic layer is bound by its extremities to the con- 
ducting wires. é 

The passage of an induced current through the layer 
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produces the same effect as that of a discharge in its 
neighbourhood. 

When working with continuous currents, the passage 
of a strong current renders the metallic layer better 
able to transmit a full current. 

The best results were obtained when, in these experi- 
ments, were substituted for the plate of glass and 
ebonite covered with metallic layers ; what M. Branly 
calls “tubes a limailles,” that is, tubes of glass or 
ebonite which have been treated with fine metallic 
filings mixed with some non-conducting liquid. 


THE ELECTRIC LIGHT IN AGRICULTURE. 


[FROM A CORRESPONDENT. | 


In Hungary, where, until very lately, agriculture was 
almost the exclusive employment of the majority of the 
population, the electric light met with its earliest ap- 
plication in agriculture. It was used to thresh out the 


grain by night by means of movable light apparatus, 


driven by the locomotive of the steam threshing 
machine, in order to complete the threshing more 
quickly on large farms. Strangely enough, however, 
this arrangement, in spite of -its great convenience, has 
still met with only a relatively small application. Baron 
von Steiger Miinsingen has therefore taken the trouble 
to explain the advantages of threshing by the electric 
light on the basis of actual figures as obtained from his 
own practical experience. I think that I shall do many 
of your readersa service if I give the facts a wider cir- 
culation through the medium of your valued paper. 

Where the farmer is limited to a certain number of 
labourers, and cannot procure more, it is no small con- 
venience if they can be rendered available for other 
duties by a more rapid completion of the threshing. The 
economy of fuel is not to be despised, as the consump- 
tion is considerably less if the boiler is kept constantly 
hot than if it is let cool down, and steam has to be got 
up afresh every morning. 

Night work is particularly advantageous for the pos- 
sessor of threshing machinery, which can be hired out, 
as the machine can thus, in a single season, earn half as 
much more hire. 

Much of this advantage can indeed be also secured 
by using more powerful machinery. But we must not 
forget, é.g.,an eight horse-power machine costs more 
than ten times as much as a lighting installation such 
as is needed for threshing. 

In the work this season there was used an 8 H.P. 
threshing machine by Ciayton and Shuttleworth, 
which had already served. for eight seasons. The illu- 
minating installation consisted of a dynamo, an arc 
light (in a bye-circuit) of 800 normal candles and their 
accompanying fittings. The cost of the entire installa- 
tion, including the cart built at home, was 500 florins. 

The first question was whether the engine, whilst 
working the threshing machine at full power, could 
supply at the same time the necessary power for the 
dynamo. My anxiety proved quite needless, as the 
requisite 1,400 rotations of the dynamo were obtained 
with the utmost ease without any higher pressure of 
steam. The engine, therefore, whilst working the 
threshing machine, had still a larger excess of power 
than was needed for the production of light. 

The electric light installation connected with the 
threshing engine has been in action on my estate for 
206 hours in 32 nights, or an average of 6:43 hours per 
night. The whole work effected this season in 922 
hours was 751,900 kilos., or an hourly average of 815 
kilos. Of this total there were obtained in 716 hours 
of daylight 589,000 kilos. or 822 kilos. hourly, and in 
206 hours in the night by the electric light 162,900 
kilos., or 790 kilos. hourly. 

The ordinary hours of work in threshing begin at 
9 a.m. and last, with half an hour off for breakfast, an 
hour at noon, and half an hour (time not stated), till 
5 p.m., or 13 hours, which I may call a normal thresh- 
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ing day. If calculated into such days, the performance 
of the above-named plant would be 55:07 norma] days 
by daylight,and 15°85 normal days by electric light, with 
an average result of 10°602 kilos. per normal day. In- 
cluding Sundays and holidays, time lost by bad 
weather, removing the machinery, &c., there was a clear 
saving of three weeks effected by the use of the electric 
light. 

If we suppose a constant light installation, working 
without disturbance, which is quite practicable, the 
proportion of the night work to the day work comes 
out more favourable. We have taken the normal day 
at 13 hours (from 5am.to8p.m.). The night work 
from 8 p.m. to 5 a.m., is 9 hours, from which 14 hour 
has to be deducted for lubrication and other stoppages, 
so that there remain 74 hours of night work. 

On using the night tor threshing, changing the work- 
men of course at noon and midnight, the effective time 
for work would come to 205 hours per calendar day of 
24 hours. Of these, on account of the short summer 
nights, 6 hours would be by electric light and 144 hours 
by daylight. The resulting gain of 14 hour of day- 
light work results from the relay of workmen. We 
know that the average yield of an hour by night is 790 
kilos., and that of an hour by day 822 kilos.,so that 
the total yield of an 8-H.P. installation will be 16,659 
kilos. per calendar day, as against 10,602 by daylight 
only. 

Taking the present total yield of 751,900 kilos. of the 
above described installation as a datum, it appears that 
a threshing season of 45 calender days, with the aid of 
the electric light, is equal to 71 calender days with day- 
light alone. Hence, in the present case, there is the 
important economy of 26 days, or, in round numbers, 
a month, 

As regards the remunerating character of the process, 
the author does not indulge in hypotheses of a threshing 
season without drawbacks, but takes the figures as re- 
sulting from this season’s work, though it took place 
under unfavourable circumstances. 

On the whole, 162,000 kilos. were actually threshed 
out by the electric light. If, in order to effect the work 
in the same time, this quantity had been threshed with 
a hired plant, it would have cost, on the usual hire of 
4 per cent. in kind of the threshed grain, 6,516 kilos., 
or at the average price of 7 florins per metric cwt. on 
all the grain, 456°12 florins. Fuel and lubricants are 
not taken into account, as they remain substantially the 
same, whether the plant works without intermission, 
or if two work simultaneously. The lubrication for the 
dynamo has to be taken into account, as also the carbon 
rods, and the sinking fund for the lighting plant. 

The consumption of lubricants for the dynamo for 
the entire 206 hours was 1} kilo. of oil, of the value of 
63 kreuzer. A pair of carbon rods, lasting 10 hours, 
cost 22 kreuzer, or per hour 2°2 kreuzer, or per metric 
ewt. 0:27 kreuzer, or for the entire season 4'53 florins. 

As for the sinking fund, it may be reckoned in two 
manners. We may placethe cost price of the installa- 
tion of 500 florins opposite to the 450 florins earned by 
a hired installation. Next year, therefore, the plant 
would only have to earn 50 florins, and it would then 
work gratuitously, with the exception of the trifling 
cost for carbons and oil. 

Or we may deduct from the cost price 20 per cent. 
sinking fund, and 5 per cent. interest, or, together, 125 
florins. 


Breakdown of Telegraphic Arrangements.—Lord 
Salisbury was the victim of a breakdown in the tele- 
graphic arrangements while delivering his speech at 
Waterfoot some daysago. The room in which the tele- 
graphic apparatus was situated appeared suitable at 
first, but after the gas and stoves had been lighted it 
became so damp that the perforated paper ribbon used 
to work the Wheatstone automatic apparatus was ren- 
dered useless. So’soon, however, as it became evident 
that the apparatus was unworkable arrangements were 
made for the report to be transmitted partly by hand 
signalling and partly by train to Manchester. 
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A SYNTHETIC STUDY OF DYNAMO 
. MACHINES. 


(Concluded from page 546.) 


X.—WORKING INDUCTION. 


THE curve, A, B, in fig. 150, shows the work expended 
in carrying each cubic centimetre of the armature iron 
through a complete magnetic cycle at different degrees 
of induction, as explained in a previous article (p. 356). 
At first sight it might be imagined that a considerable 
benefit is to be derived from having a low working in- 
duction, but it must not be forgotten that fora machine 
of specified output, a low induction means a nearly 
proportional increase in the mass of iron in the arma- 
ture. Taking a Gramme machine with the armature 
core pressed up to the usual induction of 17,000 0.G'S. 
per square centimetre, the ordinate to the curve, A, B, 
at the point represented by 17,000 on the line of 


Work in ergs per cubic centimetre. 


Induction per square eentimetre. 


Fig.* 150. 


abscisss: may be taken as representing the work done 
in magnetising and demagnetising the armature. 
If the radial depth of the armature core were 
doubled, the induction would be only 8,500, and 
the weight of iron would be nearly doubled, the 
exact increase of the latter depending, of course, 
on the relation of the radial depth to the diameter. 
However, assume it doubled for the sake of argu- 
ment, and the curve, C, D, shows the energy ex- 
pended for different degrees of induction. The lines 
cross at 17,000, as this is the normal induction for 
Gramme machines, C, D being drawn with the object of 
comparing the expenditure of energy for higher and 
lower working inductions with that at the normal. To 
draw this curve, all the ordinates of A, B are multiplied 
by the ratio of 17,000 to the induction for which they 
represent the energy expended, the assumption being 
made, as above stated, that the mass of iron is inversely 
as the induction. It will be observed that though the 
work expended per cubic centimetre for an induction 
of 8,500 C.G.S. is only 3,700 ergs as against 11,800 ergs 
for an induction of 17,000, the amounts of work ex- 
pended for 8,500 and 17,000 respectively in armatures 
for similar outputs stand in the ratio of 7,500 to 11,800. 
It will also be noticed that for any given output there 
is only about.8 per cent. more power wasted in hyste- 
resis at an induction of 17,000 than at 15,000. 

This last statement shows that, for cylinder arma- 


“ 


tures not much is to be gained by reducing the induc- 
tion from the first to the second figure, while there is 
certainly something to be lost. If the radial depth of 
an armature is increased, it requires more wire to go 
round the core, which, consequently, has a higher resist- 
ance, while for series are lighting, for which this class 
of machine is eminently suited, the armature becomes, 
by reason of the low induction, useless. For arc-light- 
ing the armature should have an induction higher, if 
possible, than 17,000—in fact, the higher the better, 
since one of the essentials for good working is that the 
characteristic shall drop considerably in the vicinity of 
the working current, and that a relation shall be esta- 
blished between current and difference of potentials 
such that as the former increases the latter diminishes, 
and vice versa. In four-pole Gramme machines it is 


usual to employ a working induction of about 14,000 


C.G.S. per square centimetre. 

In armatures wound on the drum or Siemens 
principle, it is usual to work at an induction of 
from 13,000 to 14,000 C.G.S. if ample means of ven- 
tilation are provided. Where no means of ventilation 
exist, and the whole of the heat has to be got rid of by 


‘radiation from the external surface, the working induc- 


tion is generally from 10,000 to 12,000. Here, for a 
machine of given output, it is obviously of no advan- 
tage to increase the induction, while something is 
gained by keeping it low. The diameter of the arma- 
ture being settled with reference to the number and 
size of conductors, there is nothing, save as regards 
weight, to be gained by cutting away the interior of the 
plates. On the contrary, by making the central open- 
ing as small as possible, there is a reduction in the loss 
due to hysteresis, the magnetising force required for 
the armature is smaller, and these advantages are not 
counterbalanced, as in the case of cylinder armatures, 
by any increase in the resistance of the conductors. In 
machines of the drum type, having more than two poles, 
the interior opening in the armature core allows of 
good ventilation, and accordingly the working induc- 
tion is generally between 13,000 and 14,000—very often 
the latter. 

As regards the induction in the air gap, generally it 
will be found that this is very similar for both cylinder 
and drum machines averaging from 5,000 to 6,000 
C.G.8. per square centimetre, though occasionally 
rising in the drum type of machine to 7,000. The 
number of ampére-turns which can be carried by the 


armature consistent with freedom from sparking, as 


influenced by the induction in the air gap and its 
dimensions, has been already discussed. 

The induction in the magnets varies considerably in 
different types of machine. For annealed wrought 
iron forged bars 15,000 is usual, while in cast iron the 
induction is very much less, being generally from 7,590 
to 8,000. Of the total lines of force which pass through 
the cross section of the magnets where the flux is 
greatest, only from 70 to 80 per cent. are utilised, the 
remainder choosing a path of their own outside the 
armature, and constituting a waste field. The magni- 
tude of this field depends on the design of the machine, 
and the circumstances influencing it have been already 
discussed. 3 

In penning these articles, an attempt has been 
made to place before our readers the latest con- 
siderations respecting dynamo designing. While 
we have been publishing them many important 
papers on dynamo construction have appeared, while 
several new designs of machines have been described 
and illustrated in our columns. Necessarily the simul- 
taneous publication of these has narrowed to some ex- 
tent the scope originally proposed for these articles, but 
that a large amount of ground has been gone over will 
be readily admitted by those of our readers who have 
followed the papers from the beginning. The one 
section which has not received attention in the present 
series, namely the regulation of machines, we find it 
advisable to postpone for the present, partially influ- 
enced by the above reason. But we trust that so far as 
we have gone our efforts have not been without benefit 
to our readers. 
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AN ELECTRICAL LOAD EQUALISER.* 


By C. 0. MAILLOUX. 


THE task allotted to the steam engine in electric rail- 
way work is not an easy one. It would indeed be diffi- 
cult to contrive a more crucial test than such work 
affords of the regulating qualities and mechanical en- 
durance of an engine. The load is incessantly under- 
going fluctuations which are not only sudden, but 
extremely severe. An interval of a few seconds often 
marks the jump from light load to the maximum 
capacity of the engine, or else a sudden release from 
full load to no load. Yet, under these trying condi- 
tions, the engine is required by the electrical engineer 
to satisfy in turn and collectively the three important 
requirements of close regulation, great mechanical en- 
durance and high economy. It is almost needless to 
say that these three qualities have not yet been recon- 
ciled under such conditions. In electric railway prac- 
tice, it is not uncommon to find a 100 H.P. engine 
carrying an average load of from 40 to60 H.P. The 
fact that the load is likely to jump up now and then to 
100 or 120 H.P. makes this margin necessary, for with- 
out it, the first two qualities, regulation and endurance, 
could not be secured. As for the third quality, it is of 
necessity sacrificed. Even under this compromise the 


wheel does in a mechanical way for the engine. - It 
provides the circuit with a kind of reserve fund of 
energy that is ready to instantly appropriate any surplus 
of electric power when the load is light, or make up the 
deficit when it is heavy. 

The method consists in connecting to the terminals 
of, and in parallel with, the ordinary generating 
dynamo, D, supplying feeder circuit or trolley line, L, a 
compensating circuit, including a series of storage 
battery cells, B, B, and the armature, A, of a small sup- 
plemental generator. The field magnet coil, M, of this 
small generator consists of a few turns of large wire 
similar to the series coil of a compound wound machine. 
This coil is not included with the armature in the com- 
pensating or branch circuit, but is placed in the circuit 
leading to the trolley line. Consequently, when the 
circuit switch, 8S, is thrown to the left, thereby connect- 
ing the dynamo to both points, a and 0, and closing 
both the main and branch circuits, the current sent out 
to the trolley line, L, will pass through the coils, M, 
suitable means, such as a shunting rheostat, T, being 


. provided, whereby the effectual ampére turns due to a 


given current may be adjusted. 

The armature, A, of the small machine is driven at 
constant speed by power obtained from any convenient 
source, as, for instance, the same engine that drives the 
main dynamo, D. It might be driven by a separate 


durability, as experience shows, is not by any means 
an assured quality. Practice is indeed drifting to the 
conclusion that a further compromise must be made to 
favour still more the second at the expense of the first 
quality, and engines of slow-speed types are coming 
into use. This change also favours the third quality 
incidentally, but only to a remote degree. 

The question of economy in electric railway working 
is not altogether one of engine type or capacity for the 
particular case. The efficiency of an engine running 
light is zero ; that of an engine overloaded and taking 
steam during the entire stroke is also very low. Be- 
tween these two extremes there is a point of maximum 
efficiency, corresponding usually to the nominal rated 
capacity of the engine. If the engine can be worked 
at this capacity, and if fluctuations much above or below 
this load can be avoided, the conditions will no longer 
be incompatible with, but will become favourable to, 
efficiency. With a steadier, more uniform load, the 
problem of speed regulation of course vanishes, while 
that of durability becomes greatly simplified. 

It was this reasoning which led the writer, some time 
ago, to devise a method of equalising the engine-load by 
electrical means, and of rendering the engine indepen- 
dent, to a great extent, of the fluctuations in power con- 
sumption on the trolley lines. The method aims to 
accomplish electrically for the dynamo what the fly- 


* Electrical Engineer, New York. 


engine, or by an electric motor supplied from the trolley 
circuit. This armature is made of low resistance, and 
capable of carrying a large current. 

The cells, B, B, may be of any form, although the 
Planté type is preferable on account of its simplicity 
and its ability to withstand severe rates of charge and 
discharge without injury. These cells need be but of 
small capacity or only partially formed, since the 
storing capacity required of them is very small, as will 
be seen. The number of cells required will depend on 
the voltage of the circuit. For a500-volt circuit, which 
is the usual standard in electric railway practice, a 
series of about 225 cells would be required. The facili- 
ties for adjustment are such, however, that the number 
of cells may be varied considerably without detriment. 
It will be seen from the connections that so long as no 
current is consumed on the line the armature, A, will 
have its field demagnetised. It therefore generates 
practically no E.M.F., and constitutes merely a dead 
resistance. 

By the passage of current to the trolley line the field 
magnet coil, M, is excited and made to produce a definite 
amount of field magnetism. It is evident, therefore, 
that the E.M.F. of the armature, A, will depend alto- 
gether on, and will rise or fall directly with, the cur- 
rent consumed on the trolley lines. This E.M.F. is so 
“poled” as to add itself to that of the cells, B, B. It 
results that when there is no power consumed on the 
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trolley line the voltage of the cells, B, B, will be so 
much lower than that of the dynamo, D, that there will 
be a large “overflow” of charging current into them. 
As the power consumed on the line, L, is increased, the 
armature, A, will begin to generate an E.M.F. that will 
raise the effective voltage of the battery and conse- 
quently reduce the charging current, until finally ata 
certain point it will stop altogether. If the current 
now rises above this limit, it will raise the effective 
voltage of the compensating circuit above that of the 
dynamo. Consequently the battery will now begin to 
discharge current into the circuit just as if it were 
another dynamo coupled in parallel with the main 
dynamo, D. When this point is reached, if the field 
magnet of the small machine is still much below satu- 
ration, the further increase of the current may raise 
the effective E.M.F. of the compensating circuit con- 
siderably higher than that of the dynamo. It might 
seem, therefore, that the dynamo, D, is likely to be over- 
balanced and converted into a motor. 

There is another important factor that intervenes 
here, however, viz., the polarisation of the battery. It 
is well known, as one of the disadvantages of storage 
batteries, that their potential difference is diminished 
as the discharge current is increased, partly owing to 
their internal resistance and partly to the effect of 
polarisation, the latter being especially marked with 
heavy discharges. It follows from this that the effectual 
voltage of the compensating circuit when the discharge 
begins, will not rise in proportion to the E.M.F. added 
by the armature, A, but at a rate which is slower the 
greater the current ; consequently, when a certain cur- 
rent value is reached the rise in effective voltage will 
be much slower. If this does not suffice to limit the 
rise of E.M.F. made in the compensating circuit, the 
adjustments can be made to lower the saturation point 
of the field cores, so that the bend of the characteristic 
may correspond to alower current. This can be done 
by suitably proportioning the iron in the field magnet 


cores; or, with a given machine, by varying the effec-. 


tual ampére-turns, by means of the shunting rheostat, 
T, the speed being changed so as to preserve the same 
total range of supplemental E.M.F. Thus it is seen that 
the rise of effective E.M.F. in the compensating circuit 
can be limited at any desired point. 

If the limit is the same as the E.M.F. of the main 
dynamo, then the compensating circuit will supply 
about half the current required for the trolley line. If 
the limit is a trifle higher the compensating circuit will 
supply slightly more than half. If the limit be suffici- 
ently high the compensating circuit will assume prac- 
tically the whole load, and relieve the dynamo and 
engine. 

It is not necessary, as might appear at first, that the 
field cores of the supplemental generator should be 
laminated, to make the apparatus sensitive and ‘respon- 
sive to sudden fluctuations. Advantage, again, is taken 
here of the polarisation of the batteries. It requires a 
minute interval of time for a storage battery to polarise 
or depolarise. This interval will practically balance 
the time required for the rise or fall of magnetisation, 

As a case illustrating the operation of the above 
method, let us take a dynamo of, say, 50,000 watts 
capacity, supplying a railway circuit at 500 volts pres- 
sure. Under present practice the average load put on 
such a machine would scarcely exceed 60 ampéres, and 
the engine would be of about 100) H.P. capacity, if not 
more. Instead of this, an engine of about 80 H.P. would 
be used, and the average load would be made at lseat 
90 amperes. The compensating circuit would then be so 
adjusted that whenever the current consumed on the 
trolley line would fall much below 90 amperes the 
main dynamo would overflow into the battery. If the 
consumption ceased altogether, for a brief instant, as so 
often occurs, the dynamo and engine, instead of running 
empty, would run at nearly the same output, the whole 
current being sent into the batteries. 

As the current increased on the trolley line the over- 
flow would diminish, and, at a little below 90 ampéres, 
it would cease. Any increase above 90 amperes would 
cause the battery to discharge and help the dynamo. 


The greater and the more urgent the demand for assist- 
ance the more promptly and liberally will the supply 
be given. Not only will the supply provide for the 
excess of current required above the 90 amperes fur- 
nished by the dynamo, but, as shown above, it may | 
be made to relieve the dynamo itself either partly or 
wholly. 

Let us now analyse the action of the compensating 
circuit. When there is no current on the trolley cir- 
cuit the current sent into the batteries will pass through 
the armature, A, as if it were a dead resistance. . When 
current is consumed on the line, however, the magnetic 
field becomes excited, and the charging current now 
operates the armature, A, as a motor. The amount of 
energy thus re-converted is not large, however, since 
the charging current is large only when the counter 
K.M.F., generated by armature A, is small, and vice 
versa. When the working current rises above the 
adjusted limit of 90 amperes the batteries begin to dis- 
charge, and the armature, A, then becomes a dynamo. 

Let us assume that the load jumps up suddenly to 


‘double its average value, or 180 amperes, and remains 


so for five minutes. Such severe fluctuations are not 
infrequent, although they scarcely persist, as a rule, 
longer than from a few seconds toa minute. Let us as- 
sume that the compensating circuit will carry the excess 
of 90 amperes, making, at, say, 501 volts, an output of 
45,090 watts. If we assume that the battery will so 
polarise at this rate of discharge that it cannot be 
counted upon for more than, say, 1°8 volts per cell, we 
have, as the available potential difference of the battery, 
225 x 1:8 = 405 volts. The armature of the supple- 
mental generator will therefore need to supply 501 — 
405 = 96 volts. The amount of energy which the sup- 
plemental dynamo must provide will consequently be 
be 96 x 90 = 8,640 watts. The battery supplies the 
rest, or 405 x 90 = 36,450 watts. 

If the same engine drives both dynamos, we see that 
a rise of 100 per cent. in the current load will only 
cause a rise of 20 per cent. in the output of the engine. 
The battery furnishes the other 80 per cent. If, how- 
ever, we consider that the engine is likely to slacken its 
speed slightly when the fluctuation occurs, or if we 
adjust the supplemental dynamo to a slightly higher 
limit of E.M.F. the main dynamo, D, will be partly 
relieved of its own load. 

In other words, the conditions can be made such that 
the main dynamo will carry, let us say, only 80 amepres, 
and the compensating circuit 100 amperes. The com- 
bined load of both dynamos will now be 80 x 500 
= 40,000, and 100 x 96 = 9,600; total, 40,000 + 9,600 — 
= 49,600 watts, or only 4,600 watts, or 10 per cent. 
more than the average working rate of the main 
dynamo. The battery will supply 100 x 405 = 40,500 
watts or 90 per cent. of the energy required in excess 
of the average load. 

The storage capacity required to compass such a 
severe and prolonged fluctuation is naturally a question 
of importance. A current of 100 ampéres for five 
minutes represents a total of 500 ampére minutes, or 
500 
60 
storing capacity of only 10 ampere hours, it will have 
margin sufficient for all contingencies. Hven if 
doubled, the capacity per cell would still be only about 
one-eighth to one-tenth of the capacity of the cells 
used in storage battery traction. For a 50,000 watt 
dynamo the series of cells required would be equiva- 
lent in storage capacity to about one-fourth of the 
battery usually put into each storage battery car. 

With the above method of equalising the load, the 
part assigned to the engine becomes wonderfully easy 
and simple. The engine no longer is required to anti- 
cipate and provide for jumps in the load. It no longer 
has the responsibility of keeping the current pressure 
steady, or its supply adequate. Its load becomes so 
nearly uniform, that the first of the three requirements 
noted in the beginning, close regulation, is no longer 
of primary, but is of remote importance, while the 
second and third are at the same time greatly facilitated. 


= 8:33 ampére hours. Hence, if each cell has a 
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The slow speed, double valve engine, whose superior 
economy is conceded, now becomes not only permissible, 
but eminently practicable. We must also bear in mind 
that this method further favours economy by materially 
increasing the working capacity of a given plant, 
obviating, as it does, the necessity for the margin re- 
quired under the old way, to compass the fluctuations 
of load. The method is, it is evident, applicable to all 
systems of the constant potential description, and is 
adaptable to circuits fed either direct or by feeders. 
The method can be applied to any existing plant with- 
out difficulty. 

On following the connections in the diagram it will 
be seen that by turning the switch, S, to the right, in- 
stead of to the left, the compensating circuit is entirely 
disconnected, and the plant operates in the usual way, 
leaving the engine to bear the brunt of any fluctuations 
in the power consumed. The method admits of being 
modified and applied in an indefinite variety of ways, 
which cannot be detailed in this space. 

In conclusion, it may be noted that accumulators have 
been for several years used as equalisers or regulators 
in connection with incandescent lighting circuits. The 
compensating action thus obtained, however, is much 
limited in scope and degree. The battery, when un- 
aided, evidently cannot begin to assist the dynamo until 
the latter has actually wavered perceptibly in potential ; 
and anything like a severe rate of discharge would at 
once lower the potential below that of the dynamo 
itself. Hence, even though, in such cases, large cells 
are used, to reduce the internal resistance and polarisa- 
tion to a minimum, the compensating action is useful 
only for compassing relatively minute and brief fluc- 
tuations. By supplementing the E.M.F. of the accu- 
mulators, as is done in the method of the writer, the 
action is rendered independent of the size of battery 
used or of the extent and degree of the fluctuations to 
be compassed. Not only this, but the action does not 
depend on the loss of E.M.F. of the main dynamo. In 
fact, as we have seen, the method has for one of its 
objects to obviate any fall of voltage at the dynamo 
terminals, while it will easily, if desired, produce the 
contrary effect, or raise the voltage as the load in- 
creases, the same as is done by an “ over-compounded ” 
dynamo. 


SOME FACTS CONCERNING GUTTA-PERCHA. 


(Continued from page 737.) 


THE investigations of the four official explorers— 
Seligmann, Wray, Burck, and Sérullas—agreed in the 
conclusion that if any of the more valuable varieties of 
the gutta-percha tree were to be perpetuated, cultivation 
must be immediately undertaken. These gentlemen 
differ, however, as to the name of the tree which ought 
to be propagated. 

The mayang taban dourrian, of Singgaloungan, in 
Sumatra, was chosen by M. Seligman. 

The gutta taban mérah, and the gueutia taban soutra, 
from Perak, in the peninsula of Malacca, were selected 
by Mr. Wray. 

The niatouh balam Tembaga, from Ampaloo, Halaban, 
was considered the best by M. Burck. 

M. Sérullas, owing to his having re-discovered the 
Isonandra percha or Isonandra gutta, of Hooker, in 
Singapore, naturally inclined to the propagation of this, 
the most valuable of all gutta-percha trees. No other 
isonandra (palaquium or dichopsis, the name matters 
little), combines the advantages possessed by this 
variety, whose gum has shown beyond all qnestion or 
doubt the quality of stability. At the same time, it 
should be pointed out that other trees of the same 
species, found in various portions of Malaysia, and 
known under local names, such as those above-referred 
to, possess qualities not much inferior to those of the 
isonandra gutta. 

In considering the regions natural to the gutta-percha 


tree, M. Sérullas indicates Malaysia as the only dis- 
trict, owing to its climatic conditions, where the best 
varieties are to be met with. This question is one of 
great importance, for upon it depends the cultivation of 
this plant in districts to which it is not indigenous. 

M. Seligman adopts as the limits of the home of the 
gutta-percha tree the fifth parallel on each side of the 
equator. M. Sérullas, however, disagrees with this 
opinion, and suggests that the isothermal lines at six 
degrees north and south of the intersection in Malaysia 
of the geographical and thermal equators confine the 
zone of the guttas. 

If the thermal equator be followed from east to west, 
starting from the Celebes, it will be found to traverse 
the island of Borneo, the south of the Malay peninsular, 
the north of Sumatra, Southern India, the Gulf of 
Oman, crosses Africa from the Red Sea to the Gulf of 
Guinea, strikes South America at the Guianas, and 
crosses it through Venezuela and Colombia to the Bay 
of Panama; in the Pacific it leans southward to nearly 
the Salomon Islands, and after skirting the north coast 
of New Guinea returns again to Celebes. Along this 
track, and beyond the limits of its Eastern abode, the 
gutta-percha trees are represented by the payena in 
Southern India, the bassia Parkii in Africa, and the - 
Mimusops balata in Guiana, Venezuela, and Colombia. 

M. Sérullas indicates various of the French posses- 
sions in the Kast as being suitable for the cultivation 
of the isonandra, and going further afield states that the 
islands of Réunion and Maurice, in the Indian Ocean, 
are well adapted for its propagation. Indeed, the 
gardens in the island of Maurice possess plants of the 
Isonandra gutta, of Wight, which have flourished in a 
remarkable degree. 

It is worthy of mention that in the Island of Celebes, 
a region to all appearance admirably adapted to the 
growth of the zsonandi'a, not a single variety is found 
of any value. This is accounted for by the fact that 
the flora and fauna are Australasian, not Malaysian. 
But, adds the author, it is beyond doubt that the 
isonandra could be easily acclimatised there. M. 
Sérullas treats at some length the various terms em- 
ployed by the Malays in describing different gutta- 
percha trees. We will select a few of the words more 
commonly used :— 

Gutta; guétah (Sunda); gota (Batak); gueutia 
(Malacca) ; gatta (Macassar) ; guitia (Dyak). Signifies 
something sticky, like gum or bird lime. 

Pericha, pertjah, perdja, or peurtcha. Means rag or 
strip of cloth, and describes appearance of those gums 
which, previous to treatment in hot water, look like 
rags half reduced to a pasty semblance and hard 
pressed. 

Balam; signifies a plant giving a milky sap; 
Mayang, the way certain flowers grow ; Kayou, a cer- 
tain weod. 

Taban or Teban, though not really the same words, 
are used to describe a tree of good appearance, one 
worth cutting down, and are employed to describe a gum 
of first quality. Tchaier signifies liquid, and is applied 
to gums which coagulate slowly, and are therefore of 
little value for telegraphic purposes. 

Boucou or becou, knot, lump, or ring, and is descrip- 
tive of those gums which coagulate quickly, forming a 
sort of excrescence at the incision made in the bark. 

The two best varieties of gum are distinguished bya 
difference in colour, one called mérah (red) and the 
other white, known as sowtra (soft or silky), so as to 
separate it from another white (pouwteh) variety, but 
which is not good enough to be classed as Jecow, and is 
better than the tchaier. 

The leaves also have their various descriptive terms. 
Tembaga, coppery, from the colour of the underside ; 
Tumba, lance, from the shape; Dowrrian, from the 
resemblance to the leaf of the fruit tree of that name. 
These are all indicative of good quality. 

From M. Sérullas’s statements, it would appear that 
a certain gum may be described as a sticky substance 
coming from a plant which gives a milky sap, produced 
by a tree of first quality, which flowers in a particular 
manner, the underside of whose leaves is coppery-. 
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coloured, and whose gum, of a red colour, hardens 
quickly, or otherwise. Add to these definitions the 
innumerable names invented by the natives to satisfy 
the insistance of travellers who desire more precise in- 
formation, and the difficulty of accurately discrimin- 
ating between the varieties of percha, can be understood. 

The method adopted by the natives of collecting the 
gums is far more disastrous to the good varieties of trees 
than to those of inferior quality. In the case of the 
latter, the sap coagulates but slowly, and an incision 
made in the bark allows a flow of some hours; a 
sufficient quantity can be thus collected without having 
resource to the felling of the trees. With the best 
kinds it is otherwise ; the sap hardens almost imme- 
diately, and the incision is speedily closed, allowing 
but an infinitesimal amount of gum to exude. The 
plan pursued with these trees is as follows : A scaffold- 
ing is raised close to the tree about to be cut down, so 
as to support it in an inclined position when felled. 
This having been done, all the branches are lopped off 
except the lower portions of the larger ones. Incisions 
are then made completely round the trunk, commencing 
at the higher part, each about three-quarters of an inch 
broad, and at about 18 inches apart. Itis evident that 
‘ an enormous waste of gum takes place, for the bark 
remains untouched between the incisions. From the 
younger branches of a specimen M. Sérullas saw cut 
down, he obtained fifteen times greater a quantity of 
gum than collected by the natives from.the trunk and 
large branches, and from the leaves at least twenty-two 
times that amount. - 

After the gum has been collected, it is immersed in 
hot water, kneaded several times, and finally taken out 
of the water at the end of five or six minutes. It is 
then spread in very thin transparent sheets. The 
mixture of other gums, of bark, wood, and stones, takes 
place subsequently, when the gum is reboiled for this 
purpose, which is effected in the proportions necessary 
in the particular case. 

A popular error with regard to the Dyak collectors 
of gutta-percha is the superstition imputed to them of 
looking upon the period of full moon asthe only proper 
time for collecting. As a matter of fact, says M. 
Sérullas, the period considered by them as the best is 
immediately after the rains, when the sap runs more 
freely.' A‘ curious circumstance connected with the 
locale of gutta-percha trees, and the observation of 
which frequently assisted M. Sérullas in his search for 
them, is the fact that where they grow no leeches are 
to be found, though the immediate vicinity, and the 
forest in every other direction, may actually swarm 
with them. 

We will not follow M. Sérullas in his strictures upon 
the erroneous information as to the varieties of gutta- 
percha, the methods of collecting, the yield of sap, &c., 
published by various travellers, among whom’ Oxley, 
Lingard, O’Rorke, and Collins are mentioned as prin- 
cipal offenders. The matter is of a certain interest, but 
occupies too much space. Briefly stated, it would 
appear that limited observation, imperfect acquaintance 
with the locality, and a too ready acceptance of native 
statements, together with the. confounding of the 
methods used in the collection and preparation of india- 
rubber with those adopted in the case of gutta-percha, 
may account for many of these errors. 

Nor have we space in which to transcribe the author’s 
remarks upon the conditions governing the Isonandra 
in a natural state, or on the question of transporting 
young plants to a distance from their native forests. 

In La Lumiere Electrique, of December 13th, these 
matters will be found fully set forth. We may, how- 
ever, quote, as more particularly interesting, certain 
observations. It appears that the stumps of gutta- 
percha trees, after the trunks have been cut down, in- 
variably show a speedy and vigorous growth of buds 
and shoots. This of course only applies to forests un- 
touched by fire. On several occasions, M. Sérullas 
had the opportunity of observing the wonderfully rapid 
and healthy growth of cuttings under purely accidental 
circumstances. In one of these cases the cutting happened 
- to be the trunk of a tree thrown across a stream, and 


forming portion of a bridge. As to the transport of 
young plants, the operation does not seem to have been 
so very difficult—warmth, shade, and moisture, their 
principal requirements in their native forests, appear, 
together with a sufficient protection of the roots, to be 
the chief essentials. 

(To be continued.) 


THE NEW ELECTRIC “MOOTER,” 


As DzEscrRIBED By Bippy M‘Ciure IN AN Oum-Ly EPISTLE TO 
“ «4 FRIND IN THE OULD COUNTHRY.” 


(An electric motor has just been set up in a Brooklyn hotel for 
washing dishes.””—Daily Paper.) 


FORNINST the recait av this bit av a letther 
Fram your dear furrin frind, lone Biddy M‘Clure, 
I’ll just mintion me cowld an’ me pay is aich betther 
Since I wint for me misthress, an’ thin for the door ; 
Shure meself cudn’t stay wid her, she had such a way 
wid her— 
Och! the month I was there was the tarrible jant ! 
So, musha ! I sacked her, an’ wid me characther 
Crassed over the wather to Brookline beyant. 


Good luck to her timper! no less to the bottle, 
By raison av which the same fell on my pate ! 
For by the same token, I’m now in a hotel, 
Wid the misthress loike honey, her tongue is that 
swate, 
Och! it’s here the work’s aisy, acushla! the lazy 
Colleens, shure they throubled the misthress a dale, 
Till nothin’ wud suit her but to sind for a mooter 
For clanin’ the dishes up afther aich male. 


To describe it, acushla, ’s beyand me—the sorra. 
The loike in ould Oireland iver was sane ! 
Av-yez putt a windmill in a washtub, begorra 
There’s a thrue-spakin’ fortygraph av the machane ! 
Arrah ! what wid the splashin’ av wather an’ smashin’ 
Av chinie that iligant mooter did make, 
I wint undher the table, entoirely unable 
To do half av me work for the howl av a wake ! 


Av ye ax what compels it, shure a saycret that same is 
As meself ud be proud wid me own frinds to share ; 
But it isn’t convaynient to spake what the name is 
Wid the spaich av the counthry so furrin an’ quare, 
Shure, ye’ll know quoite enough whin I say that the 
shtuff 
Comes up through a hole in the tap av the flure, 
An’ av it’s wance shpilt, tare an’ ages! it’s kilt 
Entoirely thin is poor Biddy M’Clure ! 


But by this an’ by that! it’s meself won’t decaive ye— 
I’m aloive, an’ its marrit I'll soon be to Pat : 

Och, a mooter, alanna, ’s a foine thing to lave ye 
Convaynient to doa bit coortin’ an’ that ! 

For while wid the clanin’ the mooter was strainin 
Up shteps a foine paler wid helmet an’ shtick ; 

Says he, “Och, ye craythur! yez two lips is swater 
Than suggar !” says he—“ let me tashte thim, avick !” 


Thin forninst your recait av this bit av a gosther, i 

Av the mooter plays thricks, shure your Biddy’ll be 
dead ; 

But av it behaves, an’ me Pat’s no imposther, 
Thin praise to the Vargin! meself will be wed. 

Wid Pat at the windie, an’ this divil’s own shindie, 
Och, whirra! I’m ready to drop on the flure ! 

So whether I’m baried, or dacently married, 
It’s the mooter as done for poor Biddy ead are a 

riel, 


Electric Light in Liverpool.—A petition has been 
signed by occupiers of a certain district in Liverpool, 
requesting the Watch Committee to grant to the Liver- 
pool Supply Company the necessary authority to enable 
them to lay electric lighting mains, 
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TELEGRAPH COMPETITION IN THE WEST 
INDIES. 


THE West India Islands, once the scene of a thriving 
commerce, the resort of an energetic and wealthy com- 
munity, have, during years of adversity, gradually sunk 
to a position not far removed from that lowest of all 
conditions—a negro’s paradise. Fallen from their high 
estate, they are to-day chiefly associated with such 
petty transactions as the production of swizzle-sticks 
and guava jelly. The decadence which has overtaken 
this erstwhile prosperous region—we speak more par- 
ticularly of the British possessions—and the hopeless 
stagnation into which affairs have drifted, combine to 
isolate these islands from busier communities, and fully 
justify the application of the words “the world for- 
getting by the world forgot.” 

All branches of industry seem to be pervaded with 
the lethargy resulting from years of inactivity, and the 
necessarily consequent indifference to progress and im- 
provement has had such a widespread influence, that 
its effects have been evident in the paralysed condition 
of even telegraphic enterprise. We do not refer to the 
management, so far as efficient service and suitable 
tariffs are concerned, of that association which for nearly 
twenty years has held undisputed sway, but rather to 
the weakness and inactivity it has shown in allowing 
its opportunities to be irretrievably lost, and to the pro- 
longed indifference in the conduct of its affairs, and the 
utter absence of prevision which have invited opposi- 
tion schemes. 

For a great change in the situation has recently 
taken place. This typical sleepy hollow, and its Rip 
van Winkle have been awakened to the fact that a 
French syndicate has discovered what others failed to 
appreciate, that the West Indies still offer a field to 
telegraph enterprise quite worth the cultivating. 

This association, the Société Générale des Téléphones, 
founded in 1881, with a capital of 25,000,000 francs, was 
the prime mover in the establishment of the new sub- 


marine telegraph communications in the West Indies; © 


and it is the chief factor in the organisation of the two 
companies, the Cie Télegraphique des Antilles and the 
Société Francaise des Télégraphes Sousmarins, whose 
names are more directly associated with the new cables. 
The first mentioned of these two companies was formed 
in 1884, with a capital of 200,000 francs, subsequently 
increased to 450,000 ; the second, was founded in 1888, 
with a capital of 5,500,000 francs, afterwards increased 
to 11,000,000 francs. 

In reviewing the work completed, in progress and 
contemplated, of these companies, we may neglect the 
Compagnie Télégraphique des Antilles, on account of 
the insignificance of its property. Before entering, 
however, upon a discussion of the aims and circum- 
stances of the Société Francaise des Télégraphes Sous- 
maring, it will be necessary to revert, for a moment, to 
the Société Générale des Téléphones. 

For many years the French Government has sought, 
whenever possible, to.foster the manufacture of sub- 
marine cables in France, and to encourage French com- 
panies in submarine telegraph enterprise. The tele- 
phone company had become the proprietor of the well- 
known works of Rattier, at Bezons, near Paris ; but the 
inland situation of this factory made it ill adapted for 
the manufacture and shipping of any considerable 
lengths of cable. With the view of meeting the wishes 
of the Government, and considering the probability that 
the telegraph companies, its protégés, would, in the 
course of time, largely extend their systems, the tele- 
phone company cast about for some seaport on the 
French coast suitable for the erection of a cable manu- 
factory, and affording the necessary accommodation for 
cable ships. After the examination of several localities, 
Calais was finally determined on, and the factory at 
that place, immediately commenced, is now rapidly ap- 
proaching completion. 

An examination into the conditions attending the 
present development of telegraphic communications in 
the West Indies would appear incomplete without some 


reference to the concessions obtained by the Société 
Francaise des Télégraphes Sousmarins. The older 


. ones, relating to cables already laid between Cuba, 


Haiti, Santo Domingo, Curacao, and Venezuela, need 
not be recapitulated : we shall therefore confine our- 
selves to the more recent concessions :— 

Martinique—Guadeloupe (laid)—Concession dated 
7th June, 1889. For 25 years. Exclusive rights to 
land and work submarine cables. Annual subsidy 
granted by each island of £2,000. 


Note (1). The agreement between the French Government and 
the West India and Panama Telegraph Company with regard to 
Martinique, expired on the 31st December, 1889; that relating to 
Guadeloupe terminates on 1st January, 1895. (2) The new con- 
cession stipulates that these islands shall be connected with some 
point on the present system. This in all probability will be 
either Santo Domingo or Puerto Plata, in the Republic of Santo 
Domingo. The payment of the subsidies must naturally mainly 
depend upon the establishment of this connection, by means of 
which the southern portion of the system is brought in commu- 
nication with Cuba. 


Guadeloupe — Marie Galante (laid). — Concession 
dated January, 1890. For 25 years. Annual subsidy 
granted of £400. 

Cayenne (French Guiana). (To be laid shortly).— 
Concession dated 11th October, 1889. For 25 years, 
Exclusive rights of traffic. Annual subsidy granted 
of £4,000. 


Note.—The concession stipulates that Cayenne shall be con- 
nected directly or indirectly with either Martinique or Guade- 
loupe. 


Paramaribo (Dutch Guiana). (Laid 1890.) Con- 
cession dated 18th September, 1889. For 20 years. 
Exclusive rights for landing and working cables 
between Surinam and Cayenne, Venezuela, Curacao, 
Haiti, Santo Domingo, Cuba, Martinique, Guadeloupe, 
and New York. Annual subsidy granted by Dutch 
colony of £2,400. 

Brazil — United States. — Concession dated 10th 
January, 1890. For 35 years. Exclusive rights for 
transmitting, by one or more cables, directly or in- 
directly, all telegrams addressed to the United States 
which may be handed to the Brazilian Government 
telegraph stations, and exclusivity for all cable com- 
munications between Brazil and the United States. 


Note (1). The Brazilian Government undertakes to afford the 
French Company special facilities for the interchange of traffic. 
(2) An earlier concession had been granted to the Pedro Segundo 
Telegraph Company, which, in an agreement with the Société 
Francaise, bound itself to connect this company’s system with 
Brazil, and to obtain landing rights for it in the State of New 
York. (3) The concession granted to the Pedro Segundo Com- 
pany lapsed owing to non-fulfilment on the part of the company. 


Vizeu (Brazil)—Cayenne (French Guiana). (To be 
shortly laid.) This section is included in the above- 
mentioned Brazilian concession, which contains a 
clause to the effect that Vizeu, in the province of Para, 
shall be connected to the French Company’s system, 
by means of a submarine cable, on or before the 26th 
August, 1891. 

Mole St. Nicolas—Port-au-Prince (Haiti). (To be 
shortly laid.) Concession dated 28th June, 1888. For 
60 years. Exclusive rights for landing and working 
cables. Purchase of cable, by Haitian Government, 
by instalments extending over 2} years, for £24,000. _ 

Haitian Land-lines.—Concession dated 14th April, 
1890. For 60 years. Exclusive rights in Haiti for 
constructing and working land-lines. The Govern- 
ment guarantees an annual interest of 8 per cent. on 
the capital expended in constructing certain lines, on 
the basis of £68 as cost per kilometre of line con- 
structed. 

North Coast of Cuba.—Concesssion granted by the 
Spanish Government for connecting, by means of sub- 
marine cables, the town of Santiago de Cuba with the 
principal ports on the north coast of the Island of 
Cuba. 

Santo Domingo.—The exclusive rights for landing 
and working cables in the Republic of Santo Domingo 
expired on the lst of August, 1890. A prolongation of 
these rights up to lst August, 1892, has been obtained 
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through the Société Générale des Téléphones, by the 
payment of £12,000. 

The foregoing brief sketch, although not altogether 
complete, sufficiently indicates the position held by the 
French company ; it is still undecided what route will 
be followed by the cable, or cables, necessary to connect 
Martinique and Guadeloupe with that portion of the 
system which gives an outlet from the West Indies vid 
Cuba. The connection might be made either at La 

Guayra, at Curacao, or at the port of Santo Domingo ; 
in each of these instances the land-lines across the 
island of Santo Domingo would become a part of the 
main system. Or the cable, as will probably be the 
case, might be-laid direct, from either Martinique or 
Guadeloupe to Puerto Plata, on the north coast of Santo 
Domingo, where the existing cables between that port 
and Cuba afford the desired communication. 

The chart which accompanies this article will give a 
better idea of the situation than could possibly be 

obtained from a mere verbal description, and one cannot 
but. wonder, on inspecting this chart and reviewing the 
programme of the French company, how it is that they 

‘have been allowed to occupy certain coigns of vantage. 

' A study of the circumstances would undoubtedly 
lead one to assume that the proper course for the 
company, which during nearly 18 years prior to 
the advent of the new undertakings, had held in 
its own hands the undisputed possession of the entire 
telegraphic communications in the West Indies, was 
to have secured itself in every feasible manner 
from the possible attacks of rival enterprises. The 
necessary precautions, however, were neglected, the 
opportunity was allowed to pass, and the Société 
Francaise, by establishing itself in Cuba, Haiti, Santo 
Domingo, Curacao, and Venezuela, by ousting the West 
India and Panama Company from the islands of Marti- 
nique and Guadeloupe, by acquiring possession of the 
communications with the French and Dutch Guianas, 
and by securing an entry into Brazil, has obtained a 
permanent footing, not, indeed, without a struggle, in 
what should have been the elder company’s reservation. 

The Cuba Submarine and the West [ndiaand Panama 
Companies, awakened too late to the gravity of the 
situation, vigorously opposed the landing of the French 
cables on the island of Cuba, and for some time suc- 
ceeded in hindering the opening of those lines to the 
public, maintaining that the wording of the concessions 
granted by the Spanish Government distinctly in- 
cluded exclusive landing rights in Cuba. On the 
advice, however, of the colonial section of the Council 
of State in Madrid, a Royal decree was promulgated 
authorising the French companies to land their 
cables in Cuba. The decree was dated January 17th, 
1889, and the lines between Haiti and Cuba were 
opened for international traffic on February 7th of 
the same year. We imagine that the French company 
has, for this decision in its favour, in a great measure 
tothank the feeling, which of late years has become 
very noticeable in Madrid, that the West India and 
Panama Company has not fulfilled its engagements, nor 
adhered to the intention of the concession granted it in 
1868. It is not our purpose, at least for the present, to 
discuss the merits of the case, but some mention of the 
circumstances seems necessary, more particularly as 
this very cable between Haiti and Santo Domingo is 
the keystone of the position, so far as the West India 

and Panama Company and the French Association are 
concerned. 

The French company has secured, either by its own 
concessions or by alliance with friendly associations, 
cable communication between Cuba and Brazil; a 
new route between South America and the United 
States and Europe has thus been opened, and the 
stations on this new line will have duplicate communi- 
cations with the outside world. Although this advan- 
tage is great, it is somewhat diminished by the fact 
that the Société Francaise depends, at present, for an 
outlet upon companies which have hitherto not shown 
themselves very favourably disposed towards the new 
enterprise. 

At the Cuban extremity of the French system, com- 
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munication with North Americaand Europe is obtained 
through the Cuba Submarine Company’s cables along 
the south coast of Cuba, and the International Ocean 
Company’s lines between Havanah, Key West, and 
Florida: at Vizeu, the Brazilian termination of tue 
system, a route to Europe is opened either vid the 
Brazilian Government land lines to Pernambuco, or 
through the Western and Brazilian Company’s cabies 
between Para and Pernambuco, at which latter place 
the Brazilian Submarine Company’s trans-Atlautic 
cables terminate on the South American coast. 

How much importance may be attached to the con- 
cessions granted to the French company for the cable 
along the north coast of Cuba is yet to be seen; 
under existing conditions such lines could only serve 
as local feeders to the general system, and the French 
company may have to push on its connections from its 
West Indian system, either direct to the United States, 
or may even be compelled to seek an outlet vid St. 
Pierre, Miquelon, which place is directly connected to 
France by a transatlantic cable. 

Far more menacing, however, is the position of the 
Société Francaise in the extension southwards of its 
cables. We refer to the circumstances which have per- 
mitted this association to continue its lines from the 
Guianas to Brazil, and it seems a very extraordinary 
omission that the gap between Demerara and Para has 
not long ago been bridged over with some efficient 
means of communication. It is manifest that such a 
connection would have been most advantageous to the 
West India and Panama Company, and some exceed- 
ingly strong reasons must exist, other than difficulties 
in obtaining concessions, for neglecting so important 
a link. Perhaps the presence on the board of the West 
India and Panama Company of directors of the Western 
and Brazilian, and Brazilian Submarine companies, 
may in some measure, account for what may be 
described as remarkable apathy. We will not dwell, 
however, on this more personal portion of the subject, 
since it does not come within the scope of this article 
to discuss why, or how, an individual can attempt to 
serve two masters whose interests appear to be dia- 
metrically opposed. 

An attempt was made in 1874 to connect Brazil with 
the West Indies. Cables were laid between the Guianas 
and Para by the long defunct Central American Tele- 
graph Compnay; but as a means of communication 
these lines were literally ephemeral, lasting but a day. 
It is to be remarked that the West India and Panama 
Company, at the time, or shortly after, these cables 
were laid, entered into negotiations for their purchase, 
if, indeed, it did not become actually the proprietor of 
them. It is also worthy of note that the arrangements 
entered into between the West India and Panama Com- 
pany on the one hand, and the Brazilian Submarine 
and Western and Brazilian Companies on the other, 
seemed to result in the utter collapse of the Central 
American cables. Weare ignorant as to what attempts, 
if any, may have been made to repair these cables, but 
this much is certain, they were speedily abandoned. 

In considering the results which are likely to attend 
the establishment of the cables of the French com- 
panies, certain important factors must not be lost 
sight of. 

The concessions granted by the Brazilian Govern- 
ment to the Société Francaise will hinder, for the time 
being, the organisation of a completely independent 
cable route between Brazil and the United States. The 
American Government, as a rule, does not care to sanc- 
tion the landing of cables on American territory by an 
association which, from the exclusive rights it might 
have acquired, could oppose obstacles, in another 
country, to the landing of cables by any American 
citizen. It must be remembered that reciprocity is a 
leading feature in American politics. It is not prob- 
able, however, that the French company will, on 
account of this temporary difficulty, be long debarred 
from that outlet which is of so vital importance to its 
interests. Sooner or later it is certain to find means 
for obtaining the communication necessary to guarantee 
the efficiency of its system, ; 
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Although, as above set forth, the French Company is, 
for the time being, hampered in its action, a distinet 
gain to it in another direction fully compensates 
for that temporary inconvenience. The struggle 
for the possession of Brazilian and other South 
American traffic has assumed an acute phase, and ener- 
getic measures are being undertaken by rival enter- 
prises on both sides of.the South American continent 
to secure this traffic. The Western and Brazilian Com- 


pany on the cast coast is in strong competition with. 


the Central and South American Company on the west 
coast ; and when the French West India Jines are com- 
pleted to Brazil it is fair toassnme that the Western and 
Brazilian Company will find it to their advantage to 
work in accord with the new enterprise. It is evident 
that the French cables offer a more natural route for 
telegraphic communications between North and Sonth 
America than the existing one by which this traffic is 
under the necessity of twice crossing the Atlantic. That 
the importance of the commercial relations between 
South America and the United States fully justifies the 
establishment of the new communications, is shown 
from the estimated value of South American telegraph 
business, which may be placed at about £300,000 per 
anr.um. It is probable that of the messages represented 
by this amount a satisfactory proportion will be diverted 
to the French cables. 


The Submarine Cable Systems of the Compagnie Télé- 


graphique des Antilles and the Société Francaise 
des Télégraphes Sousmarins. 


Apvroximate 
When } .id, length 


aN. dL, 


From, To. 


Aguadores, Cuba... Caimanera, Cuba 1888 50 
Caimanera, Cuba... | Mdle St. Nicolas, 1888 126 
| Haiti 

Mole St. Nicolas, | Port au Prince,| Tobelaid-| 106 
Haiti Haiti shortly 

Mole St. Nicola:, | Pwerto Plata, 1888 | 188 
Haiti Santo Domingo 

Puerto Plata,Santo |SanDomin go,|( Land-line 95 
Domingo Santo Domingo |? 1888 } 

San Domingo, Santo | Santa Ana, Cura- 1888 453 
Domingo ¢ 10 

Santa Ana,Curagio | LaGuayra,Vene- 1888 163 

zuela | 
| 

Puerto Plata, Santo | Fort’ de France, To be Jaid 670 
Domingo _ Martinique shortly 

Fort de France, | Pointe 4. Pitre 1889 118 
Martinique Guadeloupe — ; 

Pointe a Pitre, | St. Lonis, Marie- 1889 25 
Guadeloupe Galante 

Fort de Fiance, | Paramaribo, 1890 685 
Martinique Dutch Guiana 

Paramaribo, Dutch | Cayenne, French | To be Jaid 252 
Guiana Guiana shortly 

Cayenne, French | Vizeu, Province | To be Jaid 575 
Guiana of Para, Brazil shortly : 


| 


So far as the Brazilian traffic with the United States 
is concerned, the West India and Panama Company can 
hope for no share; but it is otherwise as regards the 
Cuba Submarine and the International Ocean Telegraph 
Companies. It is beyond question that these associa- 
tions have everything to gain from friendly alliance 
with the new enterprise, since their systems would 
directly benefit by such traffic as might come to them 
from the French cables; and, further, these amicable 
relations might secure immunity from the consequences 
to be expected by the establishment of competing lines. 
Let these companies take warning from the isolation 
. Which the West India and Panama Company has 

brought upon iteelf, 


The accompanying table showing the cables of the 
French companies laid, in progress, and contemplated, 
may assist to an appreciation of the situation. 


WESTON’S TEMPERATURE REGULATOR FOR 
MEASURING INSTRUMENTS. 


AMONG the errors to which electric measuring instru- 
mects are subject is that due to the heating of the coils 
by the passage of the current. This evidently increases 
their resistance, and changes the value of the readings 
indicated. To avoid this as much as possible recourse 
is had to wire having as low a temperature co-efficient 
as possible ; but such wire of German silver or platinoid 
is very expensive when the finer sizes are employed. 
and hence it becomes desirable to retain copper wire if 
some means can be provided for correcting the error 
due to the change in resistance resulting from tempera- 
ture variations. 

Realising this disadvantage, says the Hlectrical 
Engineer, N.Y., Mr. Edward Weston, Newark, NWJ., 


has recently bronght ont an important addition to his 


well-known and admirable instruments, consisting of a 
temperature regulator, but which is, of course, applicable 
to instruments wound with whatever kind of wire. 

In order that variations in temperature may be recog- 
nised, Mr. Weston provides a thermometer, m, the 
mercury bulb of which is elongated, and is curved and 
fastened directly against the exterior of the coil. The 
thermometer tube is bent, as shown, and arranged upon 
the scale plate, and in a curve parallel to that of the 
scale markings. By means of this thermometer the 
temperature of the coil is shown upon the same scale 
plate as the regular indications of the instrument. 


A series of contacts, o to v4, insulated from one 
another, are arranged in a circle, and between the suc- 
cessive contact plates are included resistance coils, p', 
yp’, p®, &e. Pivoted concentrically with the circle of 
contact plates is a switch-arm, q, having contact springs 
bearing upon the surface of the contact plates, 0. 

This device is interposed in the circuit of the fixed 
coil, and is connected to it by the wires, s, ¢. The con- 
tact plates, 0, o', &c., are marked to correspond to the 
thermometer scale. Thus the contact plate, o, is marked 
“30” to correspond to the 30° mark of the thermometer, 
the contact plate, o’, corresponds to the 35° mark of the 
thermometer, and. so on, the contact plate, v', corre- 
sponding to the 100° mark. When thearm, gq, is placed 
on the contact plate, o, it will be evident that the 
current in the instrument then passes through all the 
resistances, 7, p', p”, and, p, 
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Suppose, for instance, that this is the starting point 
of temperatures, and that the heat of the coil increases, 
‘so that the thermometer shows a temperature of 65°. 
This means an increase of resistance in the coil due to 
the 65° difference of temperature. In order to compen- 
sate for this the switch arm, g, is moved around until 
its contact spring rests on the plate, vo’, marked 65.” 
Seven resistances, 7, p’, will thus be thrown out of the 
circuit, and as each resistance corresponds to the in- 
crease of resistance in the coil due to the elevation of 
5° of temperature, it follows that by throwing out seven 
of these resistances we have exactly compensated for 
the increased resistance of the coil due to its increased 
heat. 

In practical operation, therefore, it is simply neces- 
sary to note the indication of the thermometer, and 
place the arm, 7, on the contact plate mark correspond- 
ing to that indication, in order to keep the resistance of 

_the circuit in the instrument uniform. 


ELECTRIC RAILWAYS.* 


By THEO. P. BAILEY. 


THE practical development of electric street railways, and their 
commercial perfection, may properly be said to have been accom- 
plished within two years, and yet there are at the present time 
246 electrical street railway plants either in operation, or ready to 

~be put in operation, within a short time. ‘Iwo years ago, and 
even within the past 12 months, we were asked many questions 
by intending purchasers, which to-day are not even hinted at. 
Some of the prevailing questions of that age were :— 

Can electricity be applied in our case ? 

Can a street railway, equipped with electricity, be made a prac- 
tical and commercial success ? ’ 

What will be the life of the apparatus ? 

What will it cost to keep the apparatus in repair ? 

‘Is not the current dangerous to human life ? 

Will it not ruin the watches of passengers ? 

The street railway people to-day appear to have hecome 
thoroughtly satisfied on these questions, and consider it an idle 
waste of time to discuss them further. But in lieu they ask us 
this: “ How soon can you furnish the equipment for our road, and 
what will it cost?” Just think of this statement for a moment : 
Two hundred and forty-six electrical railways in operation, em- 
bracing 2,024 miles of track, and 3,830 motor cars, requiring in 
the neighbourhood of 6,400 motors with a probable aggregate 
capacity of 174,435 horse-power, employing an electrical gene- 
rating capacity at the station of about 94,880 horse-power! Did 
any one of you anticipate two years ago that such a condition of 

' facts could under any circumstances be realised within so short a 
time? I attribute this wonderful development and success to 
the following causes :— 

First, the full practicability of the undertaking; second, the 
wonderful earning capacity of the electrically equipped car as 
compared wlth the horse car; third, a determination on the part 
of the electrical manufacturers to meet the requirements of the 

‘ railway companies; and fourth, the untiring and undefatigable 
efforts of the exploiter or salesman. ; 

Among the numerous and possibly fatal objections raised to the 
use of electricity, when it was proposed to apply it to street car 
propulsion, was that grades exceeding 5 per cent. could not be 
mounted. But experience and practice have shown that grades 
as high as 14 per cent. van be ascended with reasonable safety and 

satisfaction. There is a grade of 13 4, per cent. at one point on 
the line of the street railway at Lynn, Mass., over which 16-foot 
cars equipped with two 15 horse-power motors are in daily and 
successful operation. At Milwaukee a grade of 10 54 per cent., 
430 feet long, is encountered and successfully operated over by 
20-foot cars, equipped with two 15 horse-power motors, the total 
weight of car complete with passengers being 103 tons. A similar 
grade is met with at Newport, R.I., and Omaha, Neb., and 
numerous grades almost as heavy are seen in the electric railway 
systems at Des Moines and Davenport, Ia., and Kansas City, Mo. 

At the present time there are as nearly as can be ascertained 
957 street railways in the United States and Canada, Of this 
number 589 are operated by horses ; 49 by cable; 246 by elec- 
tricity ; 73 by steam. ; 

It is estimated that the total money value of these combined 
properties is $164,400,000, proportioned as follows :—Horse rail- 
ways, $58,900,000 ; cable railways, $49,000,000 ; electric railways, 

* $49,200,000 ; steam railways, $7,300,000. ; 

These figures are at best only approximations, as it has been 
found impossible to secure absolutely accurate information. 

This combination of motive powers is doing service over or 
upon 8,818 miles of track as follows :—Horses, 5,713; cable, 527 ; 
electric, 2,024; steam, 554. 


* Read before the Chicago Electric Club, November 17th, 1890. 


I find that the cost per car mile for the several methods referred 
to, including all operating expenses and fixed charges, other than 
interest, is as follows :—Horses, 5°7 cents; cable, 24 cents; elec- 
tric, 2°2 cents; steam, 5 cents. 

A large majority of the street cars equipped electrically at the 
present time are mounted upon.a single truck, to which are 
attached one or two motors, as required by the conditions existing 
in each particular case. The lightest equipment with which I 
have had to do has been a single 15 horse-power motor upon one 
truck; and the heaviest equipment has been two 15 horse-power 
motors upon one truck. The tendency, however, at the present 
time seems to be in the direction of longer cars, double trucks, 
and heavier motors. This action is prompted very largely, no 
doubt, by the sad and costly experience of some companies wheré 
trailers were used in connection with the motor car; serious acci- 
dents, and in some cases death, having resulted from injuries sus- 
tained by passengers in falling between the motor and trail car 
while passing from one to the other. 

The use of the longer car with double trucks is recommended 
further as a means of comfort to the passengers, and also on ac- 
count of the longer life of the car and its equipments. This style 
of car is, of course, unattended by the oscillating motion found 
in the shorter car with a single truck. Where the shorter motor 
car is used with a trailer experience shows that there is a great 
loss in wear and tear by reason of the cars jamming together 
when the brakes are applied. This fault is obviated in the longer 
car, and while its seating capacity may not be equal to that of 
two shorter cars, it is approximately so. It is claimed further for 
the longer car with double trucks that less energy is required to 
operate it; also that it saves the expense of one man, decreases 
the expense of maintenance, and increases the facility for handling 
passengers. 

In treating of the subject of electric railways from a commer- 
cial standpoint, I have considered only that branch designated as _ 
the single wire overhead system. 

For obvious reasons too much care cannot be observed in plan- 
ning and locating the various factors which go to make up a 
complete electric railway plant. Assuming that the railway com- 
pany has secured the desired franchises and rights of way, has 
laid out its lines of track so as to avoid all excessive grades, and 
yet reach the attractive and important points of the town or city, 
and that it has been fortunate enough to make proper selection of 
its apparatus, the next important work for it to determine is the 
location and arrangement of its power station. The selection of 
a site should be made with reference to obtaining the best facility 
for handling coal and securing water, and also with. reference to 
the electrical centre of the railway system, in order to realise the 
highest degree of economy in the operation of the plant. The 
arrangement of the power station is equally as important as its 
location, with regard to handling the work with the least cost for 
Jabour. The selection of the steam plant is a matter of great 
importance, and should be left with a thoroughly competent and 
reliable engineer to determine what particular type of engine, 
boiler, &c., should be used ; and the matter should be left under his 
direction and care until the installation has been completed. It 
is manifest that in so doing serious blunders will be avoided. I 
do not think it can be justly claimed that the railway companies 
have been too liberal in the amount of horse-power purchased for 
the operation of their generators. In order to secure the best 
results, with reference to reliability of service, the horse-power of 
the engine shonld be at least 20 per cent. greater than that of the 
generator whlch it drives, in order to provide for loss in transmis- 
sion and excessive loads which are thrown on the generator by 
reason of a large number of cars starting at the same time; or on 
account of a ground. being accidentally thrown upon the line. 
The steam plant should be so arranged and connected to the 
generators that either engine or generator may be readily inter- 
changed; and the arrangement of the engines and generators 
should be made with reference to future extensions. The switch- 
board containing the indicating and regulating devices, should be 
located so as to be most accessible to the attendant. 

Both the power and electrical plant when complete and ready 
for operation, should be placed in the hands of men of experience 
and learning in these departments, in order to ensure reliability of 
service, and the greatest economy in operation and maintenance. 
I would rather provide in advance for the expenditure of $1,000 
or more in this department than to run any risk of having to pay 
out four times that amount in repairs and losses occasioned by 
mistakes of incompetent men. 

The location and arrangement of the car house is a question of 
considerable importance, and open to serious mistakes growing out 
of bad location or improper interior arrangement. Some advan- 
tages are secured by locating the car house immediately adjacent 
to the power station. In this case it may be heated with the 
exhaust steam from the power plant, and the services of employés 
utilised in both buildings, and repairs to apparatus concentrated 
at one point. The car house should be provided with suitable pits 
for the inspection of the motors, and also have proper aceommoda- 
tions for cleaning the car bodies. If the car house is to accommo- 
date more than 20 or 25 cars, it should be provided with running 
and turning tables, and should also have more than one exit. 

I cannot pass from the question of inspection of apparatus with- 
out emphasising the extraordinary importance of having this work 
done thoroughly by competent and faithful attendants. With 
electzical apparatus of standard makes we can reasonably expect 
that a motor car sent out in the morning for the work of the day, 


- having passéd through proper inspection, will perform its duty 


with.a degree of certainty that need leave but little, if any, cause 
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for anxiety. ‘This feature is, perhaps, the most difficult one to 
impress upon the managi ment of electrical railway companies, 
more especially wlere such railways have been converted from 
animal power. If railway companies will guarantee that degree 
of care and watchfulness in the operation of their motors indicated 
above, we take practically no chances by giving them the broadest 
guarantees as to the durability of the apparatus, and the cost of 
maintenance and repair. 

It is apparent that in the overhead construction the highest 
degree of care should be exercised as to its details and arrapge- 
ment, for this part of the equipment is constantly open to criticism. 
We cannot blind our eyes to the fact that serious, and, in some 
instances, fatal criticism has been made to this work. We must 
all avail ourselves of the experience which has attended our efforts, 
and cee to it' that our overhead construction is not in any case, or 
- for any reason, slighted. 

I think an iron pole 28 or 30 feet long, made in three sections of 
_ extra strong pipe 6 inches in diameter at the base, and 4 inches at 
the top, provided with wheel base and insulated cap, presents the 
most sightly appearance on the street, and forms the most sub- 
stantial construction that can be had. Next in reliability and 
appearance is an octagonal polecf Southern pine suitably painted ; 
and, lastly, and the pole most commonly used, the Western Union 
standard. These poles should be properly set with sufficient rake 
to allow of sustaining a strain of at least 900 lbs. To these poles 
- should be attached by means of eye-bolts a galvanised steel wire 
having a diameter of at least ‘204 of an inch, and drawn taut so 
that the poles will come to a perpendicular position. 'To these 
span wires there should be attached a suitable insulating device 
over the centre of each track with proper attachments for 
suspending the trolley wire. This insulating device should be 
small in its construction, consistent with strength and high insu- 
lation, and the insulating material formed in such manner that it 
will in itself constitute a protection against moisture. Thetrolley 
wire should, in my judgment, be at least $ths of an inch in dia- 
meter, considering the objection that is raised to the multiplica- 
tion of wires in the streets. This wire should be hard-drawn 
copper in lengths of at least one mile each. In this case, the 
number of splices is reduced to a minimum, and by means of a 
‘suitable splicing ear the joints can be neatly, perfectly, and 
‘ securely made. 

Where the streets are of a width of at least 60 feet from curb to 
curb, it is regarded as thoroughly safe and practicable in cases 
of double track roads to place the poles in the centre of the street 
’ between the tracks, and whether these poles be made of iron or 
of wood of octagonal shape, I consider that this arrangement 
presents the best form of overhead construction that can be 
secured. 

When a conduit can be constructed that will permit of the safe, 
reliable and economical operation of street railways by means of 
electricity, we will all rojoice, and be glad. If its first cost can 
be made sufficiently reasonable to permit its use in cities of, say 
50,000 inhabitants, it will be a magnificent achievement, and one 
that will surely bring its just reward to the successful inventor. 

This thought is not prompted by reason of any vexatious 
troubles or annoyances which have occurred in the operation of 
the overhead system, but wholly on account of the objections 
’ which have been raised to the rapid multiplication of poles and 
wires in the streets, occasioned by the remarkable development 
and progress of the electrical science. 

One of the prominent electrical companies is, and has been for 
some time, carrying on extensive and elaborate experiments 
with conduits, but have not, I believe, fully satisfied themselves 
of the commercial success of their latest undertaking. 

I find little or no objection to overhead wires in place of less 
than 50,000 inhabitants. For this reason, and the fact of its low 
first cost, the overhead system will no doubt continue to be used 
in such places for some time to come, regardless of developments 
in the conduit system. 

One of the most important features of an electric railway sys- 
tem is the track or road bed. My experience has been that 
sufficient attention has not been given to that part of the equip- 
ment, especially until very recently. The track should be con- 
structed of a good form of girder or “'T’”’ rail, weighing 54 bs. or 
40 lbs. per yard respectively, and should be attached securely to 
suitahle ties placed not more than 23 feet apart. It should be 
well ballasted, and where. crossings are made over other tracks 
solid castings should be used in order to prevent the jolting and 
jarring which occurs when passing over them. The rails should 
be kept ss clean as possible where they are used as a part of the 
* return circnit. In order to use the rails of the track in com- 
pleting the return circuit they should be firmly connected 
together by a copper wire in addition to the ordinary fish plates, 
and in certain cases, depending wholly upon the length of the 
line, number and extent of grades, and number of cars and amount 
of traffic, there should be used a supplementary copper wire, the 
size of which must depend upon the conditions just named. Itis 
asserted by some electricians that the efficiency of the return cir- 
cuit is increased in all cases by the use of a supplementary wire ; 
but my experience has been upon small roads where the grades 
and traffic are light, that satisfactory and economical cree is 
secured where the supplementary wire is omitted. 

Some cf the essential requisites of an electric motor car are 
proper controlling mechanism and reversing switch for controlling 
the speed and direction of the car, alightning arrester and multiple 
fuse box. It should also be provided with suitable life guards, 
bells, and head lights. The wheels of the car should in my judg- 
ment be at least 33 inches in diameter and weigh 300 lbs. each. 


_ safely and reliably operated without a conductor. 


_ expense of a conductor. 
_ of roads in towns or cities having a population of less than 30,000 


This will give increased adhesion and allow the motors to be 
raised sufficiently high from the ground to prevent practically 
the possibility of its being injured by striking obstacles between 
the rails. 

Increased speed with a very slight increase of power will result 
by the use of the 33-inch instead of the 30-inch wheel. 

The possible speed of a car equipped electrically is measured 
only by the limit of safety. The regulation speed in the majority 
of places is twelve miles per hour, and the average mileage per car 
per day about 115. It is well known that upon well regulated 
steam railroads the Jocomotives rarely make a continuous run of - 
over 100 miles per day; and considering the extraordinary care 
that is given to them, and remembering in the same connection 
the very slight degree of care given to the average electric street 

railway motor, I think the latter is entitled to a very handsome 
compliment for the good service it gives us; and when you know 
that the best average mileage that can be made by a car propelled 
by the Kentucky horse or Texas mule is 60 miles per day, and 
even in doing this it is necessary to make at least four changes 
per day, I think you will admit that the electric railway motor is 
doing most admirable service. 

The smallest town in the United States which has an electric 
street railway in operation is Southington, Conn., with a popula- 
tion of 5,400. Two cars are in service over two miles of track, and 
the average daily receipts are $9.00 per car. The power for the 
operation of this road is furnished by the local lighting company, 
and costs $1.25 percar per day. The largest electric railway is at 
Boston, Mass. The entire system comprises 284 miles of track, 
sixty of which are electrically equipped, and there are 312 motor 
cars in operation. During the month of August they had 300 
motor cars in service, making a total mileage of 384,700,000. The 
mileage of the tow cars 59,948,000; making a total car mileage of 
444,648,000. From Angust 10th to August 16th, 700,000 pas- 


_ sengers were carried by these cars without a single delay. In the 


month of September, 312 motor cars were in operation, making a 


._ Inileage of 343,466,000, and the mileage of tow cars 56,047,000, 


making a total car mileage of 399,513,000. The following is a 
statement of one road :— 


Average number of motor cars run per day... 20 
Average number of trail cars run per day ... 0 
Average number of hours ee car in service 

per day ve a 18 
Average number of miles per car per day .. 108 
Electromotive force... <2." 4500 
Average ampére readings taken hourly soe 122 
Average electrical horse-power a osc 81:8 
Average electrical horsé-power per car ae 49 
Number of passengers carried per day . 11,060 
Number of et oe hd carried per car per 

day ... : sos we 2 p08 
Cost ot operating per car ‘mile $:0616 


Receipts per car mile ... at Hx *2560 
Cost of operating per car per day aS ae 6 65 
Receipts per car per day 8 nee 27°65 


Most flattering testimonials have been received from railway 
companies who have adopted the electric system, and while they 
express their absolute satisfaction with the new motive power they 
also state, that the earning capacity of their road has been mate- 


_ rially increased, In some cases the increase is given as high as 


400 per cent., and in others as low as 50 per cent., but in no case 
that I can now remember has the increase been given'lower than 
the amount last stated. 

Inquiry is sometimes made as to whether a motor car can be 
The present 
form of trolley and overhead construction readily permits of this ; 
but I do. not regard it as practicable or advisable except in the 
smaller places where the business of the road will not justify the 
I am familiar, however, with a number 


where the car is in the exclusive charge of the motorneer, and no 
trouble is experienced in its operation. With a good track there 
is little, if any, possibility of accident when proper care is exer- 
cised in taking curves and switches. 
warrant the expense, however, there should be a conductor with 


_ every car or traiu. 


We cannot overlook the fact that there are still some complaints 
of excessive cost for repairs and maintenance of the electrical 
apparatus, but I insist that the responsibility for this condition 
does not rest altogether with its manufacturers. The managers of 
these electric roads must appreciate that they are exacting a 
greater mileage duty of their motors than is expected of the 
ordinary railroad steam engine and under conditions manifestly 
more unfavourable. If they will admit this, and\see to it that 
their tracks are put in good order and so maintained, and the same 
degree of care and attention given to their motors that is given 
to the steam engine, I am satisfied they will have little to com- 
plain of. How rarely do you find an electric motor operated on a 
track like that prepared for the steam engine? And how seldom 
do you find a man in charge of the motor car who has the intelli- 
gence, training and experience of the steam engineer ? 

Several railway companies which adopted the cable system 
before the possibilities of the electric system were fully appre- 
ciated or understood, are now seriously considering the complete 
displacement of that system and the substitution of electricity in 
its stead. I was recently informed by the president of one of the 
electric railway companies, whose line is a competitor to a cable 
road, that the latter company, feeling keenly the effect of the 


Where the business will . 
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competition of the electric system had about concluded to reduce 
the fare on their road to 4 cents per passenger. Before this action 
takes place, however, I have no doubt that some bright represen- 
tative of the electric system will persuade our cable friend to join 
the procession of progress, abandon the cable, welcome and adopt 
electricity as the motive power, and thus preserve the independ- 
ence and stability of his street railway system. 

There is no system or method of rapid street transportation 
that is so universally popular as the electric system ; its wonder- 
ful flexibility is unparalleled in the history of street railways ; 
capable of moving in either direction with equal facility, its value 
is materially enhanced from the standpoint of safety. Its first 
cost is about the same as for the animal system, and considerably 
less than the cable system. Knowing what the possibilities of the 
electric system are, and how cheaply it can be maintained and 
operated under proper conditions, I think we will see street rail- 
ways thus equipped in many towns of a population not exceeding 
10,000, and in some cases even less, and at a period not very 
remote. 

I have previously alluded to the remarkable growth of the elec- 
tric railway business, and given some reasons for it, but I do not 
feel that full justice has been done to the pioneers—I mean the 
manufacturers of the apparatus. When you consider what they 
had to do, and what they did do, in order to inspire confidence in 
the undertaking, I think you will all agree with me that they have 
merited even greater success than has attended their efforts, if that 
be possible. Contracts with all sorts of guarantees were made, 
long trial periods were given, the cost of maintenance guaranteed 
to be less than for the same number of cars operated by animal 
power, the current guaranteed not to be fatal to human life, and 
the system warranted to work in a thoroughly practical and suc- 
cessful manner, with a general and sweeping provision that in 
case of failure in any of the guarantees, the railway company 
could, at their option, throw the apparatus out, and assess the 
electrical company any damages which they had sustained by 
reason of the alleged experiment. Was there ever a new industry 
vouched for so absolutely by its projectors? Had the electric 
companies been less liberal with their guarantees, and not ex- 
hibited such a marked degree of confidence themselves, we un- 
doubtedly would have been able to-day to count the number of 
electric railways by tens instead of by hundreds, for it is but a 
short time since the financial world has given its unqualified in- 
dorsement to the system. Bankers and trust companies took no 
part in formulating public sentiment or confidence in this matter. 
The undivided burden was assumed and borne by the electrical 
company, and not until they had fulfilled their numerous 
guarantees faithfully and well, and demonstrated beyond all 
peradventure the full and complete success of the electric street 
railway was the moneyed man or corporation willing to assume 
any hazard or risk. How the conditions have changed in two 
short years! Every principal city in the United States now has 
its electric street railway; full confidence has been established, 
and unreasonable guarantees are no longer required. 

In closing, permit me to offer this prediction, that within a few 
years, surface and elevated railways operated by animal, cable, or 
steam power, will be numbered with the events of the past, and 
electricity, with all its beautiful attributes, in all its grandeur and 
magnificence, and in the full measure of the wide range of its 
possibility, will claim supremacy in the broad realm of street rail- 
way transportation. 


THE ELECTRO-MAGNET.* 
By Prof. SILVANUS P. THOMPSON, D.Sc., B.A., M.LE.E. 
(Continued from page 747.) 


Errect or Usina ConeD PLUNGERS. 


But now if, instead of employing a cylindrical core, you employ 
one thatis pointed, you find this completely alters the position of 
the maximum pull, for now the point is insufficient to carry the 
whole of the magnetic lines which are formed in the iron rod. 
They do not come out at the point, but filter through, so to speak, 
along the sides of the core. The region where the magnetic lines 
come up through the iron into the air is no longer a definite 
“pole” at or near the end of the rod, but is distributed over a 
considerable surface ; consequently when the point begins to poke 
its nose out, you still have a larger portion of iron up the tube, and 
the pull, instead of comirg to a maximum at that position, is dis- 
tributed over a wider range. I am now making the experiment 
roughly with my spring balance and a conical plunger, and I 
think you will be able to notice a marked difference between this 
case and that of the cylindrical plunger. The pull increases as 
the plunger enters, but the maximum is not so well defined with a 
pointed core as it is with one that is flat-ended. This essential 
difference between coned plungers and cylindrical ones was dis- 
covered by an engineer of the name of Krizik, who applied his 
discovery in the mechanism of the Pilsen arc lamps. Coned 
plungers were also examined by Bruger. In fig. 63 are given the 


* Cantor Lecture. 
February 3rd, 1890. 


Delivered before the Society of Arts, 


. simply an air return. 


curves that correspond to the use of a coned iron core, as well as 
those corresponding to the use of the cylindrical iron rod. You 
will notice that, as compared with the cylindrical plunger, the 


‘coned core never gave so big a pull, and the maximum occurred 


not as the tip emerged, but when it got a very considerable way 
out on the other side. So it is with both the shorter and the longer 
coil. The dotted curves in fig. 64 represent the behaviour of a 
coned plunger. With the longer coil represented, and with 
various currents, the maximum pull occurred when the tip had 
come a considerable way out; and the position of the maximum 
pull, instead of being brought nearer to the entering end, with a 
high magnetising current, was actually caused to occur further 
down ; the range of action became extended with large currents 
as compared with small ones. Bruger also investigated the case 
of cores of very irregular shapes, resembling, for example, the 
shank of a screw-driver, and found a very curious and irregular 
force-curve. There is a good deal more yet to be done, I fancy, in 
examining this question of distributing the pull on an attracted 
core by altering the shape of it; but Bruger has shown us the 
way, and we ought not to find very much difficulty in following 
him. 


OTHER Mopes or ExTENDING RANGE oF ACTION. 


Another way of altering the distribution of the pull is to alter 
the distribution of the wire on the coil. Instead of having a coned 
core use a coned coil, the winding being heaped up thicker at one 
end than at the othee. Such a coil, wound in steps of increasing 
thickness, has been used for some years by Gaiffe, in his arc lamp ; 
it has also been patented in Germany by Leupold. M. Tréve has 
made the suggestion to employ an iron wire coil, so to utilise 
the magnetism of the iron that is carrying the current. 
Trdve declares that such coils possess, for an equal current, 
four times the pulling power. I doubt whether that 
is so; but even if it were, we must remember that to 
drive any given current through an iron wire, instead of a 
copper wire of the same bulk, implies that we must force the cur- 
rent through six times the resistance; and, therefore, we shall 
have to employ six times the horse-power to drive the same cur- 
rent through the iron wire coil, so that there is really no gain. 
Again, a suggestion has been made to enclose in an iron jacket the 
coil employed in this way. Iron-clad solenoids have been em- 
ployed from time to time. But they do not increase the range of 
action. What they do is to tend to prevent the falling off of the 
internal pull at the region within the mouth of the coil. It 
equalises the internal pull at the expense of all external action. 
An iron-clad solenoid has practically no attraction at all on any- 
thing outside of it, not even on an iron core placed at a distance 
of half a diameter of the aperture; it is only when the core is 
inside the tube that the attraction begins; and the magnetising 
power is practically uniform from end to end. Last year I wished 
to make use of this property for some experiments on the action 
of magnetism on light, and for that purpose I had built, by 
Messrs. Paterson and Cooper, this powerful coil, which is provided 
with a tubular iron jacket outside, and a thick iron disc per- 
forated by a central hole covering each end. The magnetic 
circuit around the exterior of the coil is practically completed with 
soft iron. With this coil, one may take it, there is an absolutely 
uniform magnetic field from one end of the tube to the other ; not 
falling off at the ends, as it would do if the magnetic circuit had 
The whole of the ampére-turns of exciting 
power are employed in magnetising the central space, in which, 
therefore, the actions are very powerful and uniform. The coil 
and its uses were described in my lecture last year at the Royal 
Institution on “ Optical Torque.” 


MopIFIcATIONS OF THE COIL AND PLUNGER. 


In one variety of the coil and plunger mechanism, a second coil 
is wound on the plunger. Hjirth used this modification, and the 
same thing has been employed in several arc lamps. There is a 
series of drawings upon this wall, depicting the mechanism of 
about a dozen different forms of arc lamp, all made by Messrs. 
Paterson and Cooper. In one of these there is a plunger, with a 
coil on it, drawn into atubular coil, the current flowing succes- 
sively through both coils. In another there are two separate coils 
in separate circuits, one of thin wire and one of thick, one being 
connected in series with the arc, and one in shunt. 


DIFFERENTIAL CoIL AND PLUNGER. 


There is a third drawing here showing the arrangement, which 
was originally introduced by Siemens, wherein a plunger is drawn 
at one end into the coil that is in the main circuit, and at the 
other end into a coil that isin shunt. That differential arrange- 
ment has certain peculiar properties of which I must not now stop 
to speak in detail. It is obvious that where one core plunges its 
opposite ends into two coils, the magnetisation will depend on 
both coils, and the resultant pull will not be simply the difference 
between the pull of the two coils acting each separately. There 
is, however, another differential arrangement, used in the Brockie- 
Pell and other arc lamps, in which there are two separate plungers 
attached to the two ends of a see-saw lever. In this case the two 
magnetising actions are separate. In a third differential arrange- 
ment there is but one plunger and one tubular bobbin, upon which 
are wound the two coils, differentially, so that the action on the 
plunger is simply due to the difference between the ampére-turns 
circulating in the two separate wires. 
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CoIL AND PLUNGER COIL. 


When one abandons iron altogether, and merely uses two tubular 
coils, one of wide diameter, and another of narrower diameter, 
capable of entering into the former, and passes electric currents 
through both of them, if the currents are circulating in the same 
fashion through both of them they will be drawing into one 
another. This arrangement has also been used in arc lamps. The 
parallel currents attract one another inversely, not as the square 
of the distance, but approximately as the distance. This is one of 
those little details about which it is‘ as well to be clear. About 
once a year some kind friend from a distance writes to me pointing 


out a little slip that he says occurs in my book on electricity, in - 


the passage where I am speaking about the attraction of parallel 
wires. I have made the terrible blunder of leaving out the word 
square; forI say the attraction varies inversely as the distance, 
and my readers are kind enough to correct me. Now when JT 
wrote that passage I considered carefully what I had to write, and 
the attraction does not vary inversely as the square of the dis- 
tance, because two parallel wires do not act on one another as two 
points. They act as two straight lines or two parallel lines, and 
the attraction between two parallel lines of current, or two parallel 
lines of magnetism, or two parallel lines of anything else that can 
attract, will not act inversely as the square, but simply inversely 
as the distance is between. 


INTERMEDIATE F'orMs. 


Now this property of the coil and plunger of extending the 
range of action has been adopted in various ways by inventors 
whose object was to try and make electro-magnets with a sort of 
intermediate range. For certain purposes it is desirable to con- 
struct an electro-magnet which, while having the powerful pull of 
the electro-magnet, should have over its limited range of action a 
more equable pull, resembling in this respect the equalising of 
range of the coiland plunger. Some of these intermediate forms 
of apparatus are shown in the following diagrams. Here (fig. 65) 


Fig. 65.—PLuNGER ELEctROo-MAGNET OF STEVENS AND 
Harpy. 


is a peculiar form of electro-magnet; it-combines some of the 
features of the iron-clad electro-magnet with those of the movable 
plunger ; it has a limited range of action, but is of great power 
over that range, owing to its excellent magnetic circuit. It was 
invented in 1870, by Stevens and Hardy, for use in an electric 
motor for running sewing machines. A very similar form is used 
in Weston’s arc lamp. <A form of plunger electro-magnet, in- 
vented by Holroyd Smith in 1877, resembles fig. 65 inverted, the 
coil being surrounded by an iron jacket, whilst a planger, fur- 
nished at the top with an iron disc, descends down the central 
tube to meet the iron at the bottom. 


La 
SESS 


Fig 66.—Ex.xrctro-Maanet or Brusn Arc Lamp. 


Then there is another variety, of which I was able to show an 
example last week by the kindness of the Brush Company, namely, 
the plunger electro-magnet employed in the Brush are lamps. A 
“ouple of tubular coils receive each an iron plunger, connected 


together by a yoke; whilst above, the magnetic circuit is partially 
completed by the sheet of iron which forms part of the enclosing 
box. You have here, also, the advantage of a fairly complete 
magnetic circuit, together with a comparatively long travel of the 
plunger and coil. It isa fair compromise between the two ways 
of working. The pull is not, however, in any of these forms, equal 
all along the whole range of travel; it increases as: the magnetic 
circuit becomes more complete. 

There are several other intermediate forms. For example, one 
inventor, Gaiser, employs a horseshoe electro-magnet, the cores of 
which protrude a good distance beyond the coils, and for an arma- 
ture he employs a piece of sheet iron, bent round so as to make at 
its ends two tubes, which enclose the poles, and are drawn down 
over them, Contrast with this design one of much earlier date by 
an engineer, Roloff, who made his electro-magnets with iron cores 
not. standing out, but sunk: below the level, of the ends of the coils, 
whilst the armature was furnished with little extensions that 
passed down into these projecting tubular ends of the coils. Some 
arc lamps have magnets of precisely that form, with a short 
plunger entering a tubular coil, and met half-way down by ashort 
fixed core inside the tube. 

Here (fig. 67) is one form of tubular ironclad electro-magnet 
that deserves a little more attention, being the one used by Messrs. 
Ayrton and Perry in 1882; a coil has an iron jacket round it, and 
also an annular iron disc across the top, and an annular iron disc 
across the bottom, there being also a short internal tube of iron 
extending a little way down from the top, almost meeting another 


Fig. 67. 
AYRTON AND PERRyY’s TUBULAR IRONCLAD ELECTRO-MAGNET. 


/ 


short internal tube of iron coming up from the bottom. The mag- 
netic effect of the enclosed copper coil is concentrated within an 
extremely short space, between the ends of the internal tubes, 
where there is a wonderfully strong uniform field. The range of 
action you can alter just as you please in the construction by 
shortening or lengthening the internal tubes. An iron rod in- 
serted below is drawn with great power and equality of pull over 
the range from one end to the other of these internal tubes. 


Action oF MaGnetic Firtp on Smatt Iron SPHERE. 


In dealing with the action of tubular coils upon iron cores, I 
showed how, when a very short core is placed in a uniform 
magnetic field, it is not drawn in either direction. The most ex- 
treme case is where a small sphere of soft iron isemployed. Such 
a sphere, if placed in even the most powerful magnetic field, does 
not tend to move in any direction if the field is truly uniform. If 
the field is not uniform, then the iron sphere always tends to 
move from the place where the field is weak to a place where the 
field is stronger. A ball of bismuth, or one of copper, tends, on 
the contrary, to move from a place where the field is strong to a 
place where the field is weaker. This is the explanation of the 
actions called “ dia-magnetic,” which were at one time erroneously 
attributed to a supposed diamagnetic polarity opposite in kind to 
the ordinary magnetic polarity. A simple way of stating the facts 
is tosay that a small sphere of iron tends to move up the slope of 
a magnetic field, with a force proportional to that slope; whilst 
(in air) a sphere of bismuth or one of copper tends, with a feeble 
force, to move down that slope. Any small piece of soft iron—a 
short cylinder, for example—shows the same kind of behaviour as 
a small sphere. In some of Ayrton and Perry’s coiled-ribbon 
ampére-meters and voltmeters, and in some of Sir William Thom- 
son’s current meters, this principle is applied. 


SEcTIONED CoILs, wiTH PLUNGER. 


An important suggestion was made by Page, about 1850, when 
he designed a form of coil and plunger having a travel of 
indefinitely long range. The coiled tube, instead of consisting 
merely of one coil, excited simultaneously throughout its whole 
length by the current, was constructed in a number of separate 
sections or short tubes, associated together end to end, and 
furnished with means for turning on the electric current into any 
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of the sections separately. Suppose an iron core to be just enter- 
ing into any section, the current is turned on in that section, and 
as the end of the core passes through it, the current is then turned 
on in the section next ahead. In this way an attraction may be 
kept up along a tube of indefinite length. Page constructed an 
electric motor on this plan, which was later revived by Du Moncel, 
and again by Marcel Deprez in his electric “ hammer.” 


Winpine or Tusuntar Corts AND ELEctTRo-MAGNETS. 


The mention of this mode of winding in sections leads me to say 
a few final words about winding in general. All ordinary coils, 
whether tubular or provided with fixed cores, are wound in layers 
of alternate right-handed and left-handed spirals. In a preceding 
lecture I mentioned the mistaken notion, now disproved, that there 
is any gain in making all the spirals right-handed or all left- 
handed. For one particular case there is an advantage in winding 
a coil in sections; that is to say, in placing partitions or cloisons at 
intervals along the bobbin, and winding the wire so as to fill up 
each of the successive spaces between the partitions before passing 
on from one space to the next. The case in which this construc- 
tion is advantageous is the unusual case of coils that are to be 
used with currents supplied at very high potentials. For when 
currents are supplied at very high potentials there is avery great 
tension* exerted on the insulating material, tending to pierce it 
with a spark. By winding a coil in cloisons, however, there is 
never so great a difference of potentials between the windings on 
two adjacent layers as there would be if the layers were wound 
from end to end of the whole length of coil. Consequently, there 
is never so great a tension on the insulating material between the 
layers, and a coil so wound is less likely to be injured by the 
occurrence of a spark. 

Another variety of winding has been suggested, namely, to 
employ in the coils a wire of graduated thickness. It has been 
shown by Sir William Thomson to be advantageous in the con- 
struction of the coils of galvanometers to use for the inner coils of 
small diameter a thin wire ; then, as the diameter of the windings 
increase, a thicker wire ; the thickest wire being used on the outer- 
most layers; the gauge being thus proportioned to the diameter 
of the windings. But it by no means follows that the plan of 
using graded wire, which is satisfactory for galvanometer coils, is 
necessarily good for electro-magnets. In designing electro-magnets 
it is necessary to consider the means of getting rid of heat; and 
it is obvious that the outer layers are those which are in the most 
favourable position for getting rid of thisheat. Experience shows 
that the under layers of coils of electro-magnets always attain a 
higher temperature than those at the surface. If, therefore, the 
inner layers were to be wound with finer wire, offering higher 
resistance, and generating more heat than the outer layers, this 
tendency to over-heating would be still more accentuated. Indeed, 
it would seem wise rather to reverse the galvanometer plan, and 
wind electro-magnets with wires that are stouter on the inner 
layers and finer on the outer layers. 

Yet another mode of winding is to employ several wires united 
in parallel, a separate wire being used for each layer, their an- 
terior extremities being all soldered together at one end of the 
coil, and their posterior extremities being all soldered together at 
the other. Magnetically, this mode of winding presents not the 
slightest advantage over winding with a single stout wire of 
equivalent section. But it has lately been discovered that this 
mode of winding with multiple wire possesses one incidental advan- 
tage, namely, that its use diminishes the tendency to sparking 
which occurs at break of circuit. 

EXTENSION OF RANGE BY OBLIQUE APPROACH. 

I now pass to the means which have been suggested for extend- 
ing the range of motion, or of modifying its amount at different 
parts of the range, so as to equalise the very unequable pull. 
There are several such devices, some electrical, others purely 
mechanical, others electro-mechanical. First, there is an electrical 
method. André proposed that as soon as the armature begun to 
move nearer, and comes to the place where it is attracted more 
strongly, it is automatically to make a contact, which will shunt off 
part of the current and make the magnetism less powerful. 
Burnett proposed another means; a number of separate electro- 
magnets acting on one armature, but as the latter approached 
these electro-magnets were one after the other cut out of the 
circuit. I need not say the advantages of that method are very 
hypothetical. Then there is another method which has been used 
many times with very yreat success, the method of allowing the 
motion of the armature to occur obliquely, it being mechanically 
constrained so as to move past, instead of towards the pole. When 
the armature is pulled thus obliquely, the pull will be distributed 
over a definite wider range. Here isa little motor made on that 
very plan. A number of pieces of iron set on the periphery of a 
wheel are successively attracted up sideways. An automatic de- 
vice breaks the circuit as every piece of iron comes near, just at the 
moment when it gets over the poles, and the current being cut off, 
it flies on beyond and another piece comes up, is also attracted in 
the same way, and then allowed to pass. A large number of toy 


* The tension on the insulating material, tending to pierce it 
with a spark, is proportional to the square of the difference of 
potentials (per unit thickness) to which the insulating material is 
subject. Itis incorrect to talk about the tension of the conductor, 


or about the tension of the current; for the tension or electric . 


stress is always an action affecting the di-electric or insulating 


material, 
- 


motors have been made from time to time on this plan. I believe 
Wheatstone was the first to devise the method of oblique approach 
about the year 1841. He made many little electro-magnetic 
motors, the armatures of which were in some cases solid rims of 
iron arranged as a sort of wheel, with two or more zig-zag internal 
teeth, offering oblique surfaces to the attraction of an electro- 
magnet. Such little motors are often now used for spinning 
Geissler’s vacuum tubes. In these motors the iron rim is fixed, 
and the electro-magnet rotates. The pole of the electro-magnet 
finds itself a certain distance away from the iron ring, it tries to 
get nearer. The only way it can get nearer is by swinging round, 
and so it gradually approaches, and as it approaches the place 
where it is nearest to the internal projection of the rim the current 
is cut off, and it swings further. This mode may be likened to a 
cam in a mechanical movement. It is, in fact, nothing else than 
an electro-magnetic cam. There are other devices, too, which are 
more like electro-magnetic linkages. If you curve the poles or 
shape them out you may obtain actions which are like that of a 
wedge on an inclined plane. There is an electro-magnet in one of 


Fic. 68.—FRomMENT’s EQUALISER WITH STANHOPE LEVER. 


Paterson and Cooper’s arc lamps wherein the pole-piece, coming 
out below the magnet, has a very peculiar shape, and the armature 
is so pivoted with respect to the magnet, that as the armature 
approaches the core as a whole, its surface recedes from that of 
the pole-piece, the effect being that the pull is equalised over a 
considerable range of motion. There is a somewhat similar device 
in De Puydt’s pattern of arc lamp. 


¥ im 


Fig. 69. 
Davy’s Mopr or ConTrRoLLing ARMATURE BY SPRING. 


Here is another device for oblique approach, made by Froment. 
In the gap in the circuit of the magnet a sort of iron wedge is put 


- in, which is not attracted squarely to either face, but comes in 


laterally between guides. Another of Froment’s equalisers, or 
distributors, consists of a parallel motion attachment for the 
armature, so that oblique approach may take place, wifhout actual 
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contact. Here, fig. 68, is another mechanical method of equalising 
devised by Froment, and used by Le Roux. You know the Stan- 
hope lever, the object of which is to transform a weak 
force along a considerable range into a powerful force of 
short range. Here we use it backwards. The armature 
itself, which is attracted with a powerful force of short 
range, is attached to the lower end of the Stanhope lever, 
and the arm attached to the knee of the lever will deliver a dis- 
tributed force over quite a ‘different range. One way, not of 
equalising the actual motion over the range, but of counter- 
balancing the variable attractive force, is to employ a spring 
instead of gravity to control the armature. So far back as 1838, 
Edward Davy, in one of his telegraphic patents, described the use 
of a spring (fig. 69,) to hold back the armature. Davy pre- 
ceded Morse in the use of a spring to pull back the armature. 
There is a way of making a spring act against an armature more 
stiffly as the pull gets greater. In this method there is a spring 
with various set screws set up against it, and which come into 
action at different ranges, so as to alter the stiffness of the spring, 
making it virtually stiffer as the armature approaches the poles. 
Yet another method is to employ, as the famous conjuror, 
Robert Houdin, did, a rocking lever. Fig. 70 depicts one of 
Robert Houdin’s equalisers. The pull of the electro-magnet on 
the armature acts on a curved lever, which works against a second 
one; the point of application of force between the one and the 
other altering with their position. When the armature is far away 
from the pole, the leverage of the first lever on the second lever is 
great. When the armature gets near, the leverage of the first 
lever on the second is comparatively small. This employment of 


Fig. 70.—Ropert Hovunpin’s EQUALISER. 


the rocking lever was adopted from Houdin by Duboscq, and put 
into the Duboseq are lamp, where the regulating mechanism at 
the bottom of the lamp contains a rocking lever. 

(To be continued.) 


REVIEW. 


A Treatise on Electro-Metallurgy. 
MCMILLAN, F.I.C., F.C.S. Charles Griffin & Co., 
London. 


The aim of the author of this excellent treatise has 
been to explain the principles of his subject while 
avoiding “ the accumulation of a mass of unnecessary 
detail.” The work is divided into 18 chapters with 
addenda consisting of various useful tables. 

In the first chapter, the scope of the subject is set 
down as including electrotyping, electroplating, ex- 
traction of metals from their ores, and the dissolving 
of the surfaces of metals. This is followed by an in- 
teresting historical sketch of the few isolated facts 
known to the ancients, and in the middle ages, up to 
the date of the discovery of the voltaic battery, which, 
together with the researches of Faraday and others, is 
then shown to have led to the remarkable development 
of the art in the present century. As is the case with 
s0 many other important inventions, electrotyping 
appears to have been simultaneously discovered by 
several different investigators ; Jacobi, of St. Peters- 
burg, and Spencer and Jordan in England. 

The second chapter contains the physical and 
chemical knowledge necessary for understanding the 
subsequent chapters of the treatise, and though on the 
whole clear and to the point, we regret to say we have 
found more blemishes here than in any other part of 
the work. The author defines matter as that which 
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possesses weight; purely mass is the essential property 
of matter ; weight is merely a force acting on matter, 
analogous to electric or magnetic attraction. Also no 
clear distinction is drawn between force and energy, of 
which latter, foree forms only one factor; at page 22, 
“ chemical force is converted into and rendered evident 
as heat energy ;”’ and “it isno more possible to create 
JSorce or energy, &c.” A little further down on the same 
page we read: “We are rarely able to convert the 
whole of one kind of energy into any other;” the 
author should have said—never. The definition of a 
watt at p. 37 requires elucidation and amendment. “A 
current of 1 ampére at the pressure of 1 volt is termed 
a watt; it is a most useful unit for comparing different 
currents, and is really the product of volume into pres- 
sure ;” the product of volume into pressure does not 
involve the element of time, whereas the watt does. 

In Chapter III. we have excellent descriptions of 
batteries, dynamos, and other generators, suitable for 
electroplating ; in some cases a little more detail, we 
think, might have been given. The author then pro- 
ceeds to the more technical part of his subject, and 
here the subject matter is well chosen, and admirably 
arranged to suit the requirements either of a novice or 
of a practical electro-metallurgist. Chapter 1V. con- 
tains general conditions to be observed in electroplating. 
Chapter V. relates to plating adjuncts and disposition 
of plant ; and Chapter VI. to the cleansing and prepa- 
ration of work for the depositing vat, and subsequent 
polishing of plated goods. In Chapter 1V. we note a 
valuable table, showing the average current values 
suitable for depositing certain metals. 

Chapters VII. to XIV. treat of the deposition of 
various metals and alloys. In each case valuable tables 
are given of the composition of the baths, giving also 
the authorities for their use, their. special application, 
and other useful information. At p. 141, an interesting 
account is given of the experiments of Von Hiibl on 
the effect of varying current strengths on the nature 
of the copper deposit ; and at p. 147, the effect of the 
burnishing employed in the Elmore process on the 
tensile strength of the copper. The remaining chapters 
are devoted to metal extracting and refining processes, 
electrolytic quantitative analysis, and some other useful 
matters. 

With the exception of the few blemishes which we 
have noticed above, and which may well be remedied 
in a second edition, we can commend Mr. McMillan’s 
treatise as one of the best and most complete manuals 
hitherto published on electro-metallurgy. 


NOTES. 


Swansea and the Electric Light.—At the last meeting 
of the electric lighting committee of the Swansea 
Corporation several reports were presented, amongst 
them being one from the borough surveyor, and another 
from Mr. W. H. Preece. The latter gentleman stated 
that the tender which complied with existing condi- 
tions was that of Messrs. Cromptonand Company. The 
system was free from danger, and provided a continuous 
supply of electric energy of great constancy and steadi- 
ness. Speaking of street lighting, he stated that arc 
lamps, when placed not too far apart, and when they 
burned with steadiness, invariably gave satisfaction. 
Glow lamps, unless of considerable power, rarely did 
so. For street lighting, anything less than 32 O.P. was 
objectionable, and 50 C.P. was far preferable. The 
committee decided to accept the tender of Messrs. 
Crompton to erect twenty-three arc lamps of 2,000 C.P., 
at a cost of £25 each per annum, the increased charge 
for which over gas would be £171 per annum. 


Electricity and the Census,—Austria is about to fol- 
low the example of America, and will use an electrical 
counter at the next taking of the census. 
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Electric Lighting of Brussels—A Belgian daily 
newspaper states that the municipality of Brussels has 
definitely resolved not to grant a concession to any 
company for the electric lighting of that town, but to 
reserve to itself the right of exploiting the lighting. 
Thus the propositions which have been made to 
the municipality on the subject will not be carried 
into effect. This decision is said to have been arrived 
at owing to the conditions under which the town could 
buy up the station, &c., at the termination of the 25 
years’ concession, being too onerous. 


Lighting of Vienna,—The Second Section of the 
Vienna Municipality has approved of the project 
between the latter and the International Compressed 
Air and Electricity Company. According to the 
scheme, the latter company is empowered to break up 
the streets to lay down cables and air-pipes, and the 
concession is given for 45 years. The Municipality can, 
however, on giving three years’ notice, purchase the 
undertaking at the end of 15, 25, or 35 years. 


Electric Lighting at Bournemouth,—At a meeting 
of the Bournemouth Town Council, last week, a letter 
was read from the Board of Trade forwarding the 
report and balance sheet of the Brush Electrical Engi- 
neering Company, who are carrying out an extensive 
installation in the favourite Hampshire watering place. 
The Town Clerk was instructed to reply that the ac- 
counts furnished appeared to show that the company 
was in a position to discharge the duties imposed by 
the order. Permission was also given the company to 
erect certain temporary overhead wires. 


The Brighton Council and the Brighton and Hove 
Electric Lighting Company.—At a meeting of the 
Brighton Council last week, the General Purposes Com- 
mittee reported the receipt of notice from the above 
company of an intended application to the Board of 
Trade for a Provisional Order, pursuant to the Electric 
Lighting Acts 1882 and 1888, and that they had in- 
structed the Town Clerk to oppose on behalf of the 
Corporation,and authorised him to retain Parliamentary 
agents, counsel, and witnesses for that purpose. 


Electric Light in Post Office Work.—It is said that 
the authorities contemplate installing the electric light 
in the Bristol general post office. The sorters and other 
officials, who are obliged to work long hours, complain 
of the considerable discomfort caused by the heat of 
the numerous gas jets in the various departments. 


Electric Light in Scarborough.—The local authority 
has decided to apply for a provisional order. 


Progress of Civilisation.—The King of the Sand- 
wich Islands, who is at present in New York, is 
endeavouring to get a telegraphic cable laid between 
San Francisco and Honolulu. 


The Electric Light and Ventilation,--The Jowrnal 
of Gas Lighting, in a lengthy article on “Gas and 
Electric Lighting and Ventilation,” thus concludes :— 
“There is no need for talking vaguely on this subject ; 
and, in order to bring the question to an issue, we will 
take a familiar example—the hall of the Society of 
Arts. This hall is supposed to be ventilated in the 
so-called ‘natural,’ as distinguished from the ‘mecha- 
nical’ method, by a sun-light exit shaft, and fresh air 
admission behind the dado. The sun-light is now re- 
placed by pendants of electric lamps. The question is 
whether it is better or worse with electric lighting than 
when gas was solely used. We believe it is much 
worse; but this is a point the Society ought, in justice 
to itself, to set right by competent inquiry. Until this 
is done, and the reputation of the electric lighting is 
cleared, we shall continue to hold, on primd facie 
evidence, that the Society’s hall is now one of the worst 
ventilated public rooms in all London, thanks to its 
electric lamps. Aud what is true of this hall is pro- 
bably true, in degree, of many others.” 


The Pacific Cable—We reproduce the following 
paragraph from the Melbourne Herald of November 
6th :—“ Once more Canada has renewed her offer to 
subsidise liberally any company which shall lay a sub- 
marine telegraphic cable between her Pacific coast and. 
Australia. The advantages which would accrue to us 
from the construction of the line have been again and 
again described in the Herald. It would be quite out 
of the way of the volcanic disturbances which have so 
frequently broken our communications by the Eastern 
route, It would be very easily protected against 
enemies at sea, and would pass through none but 
British territory on shore. It would open up commu- 
nications between Canada and Australia which could 
not fail to extend our trade, and it would give usa 
cheaper tariff than we at present pay. It is evident 
that these are all objects highly important to us. The 
existing lines pass through territory which may’at any 
moment become hostile, and they are open not only to 
breakage by submarine eruptions but also to be fished 
up and broken by an enemy’s vessels. In the event of a 
war we might neutralise the North Pacific line by in- 
ducing the United States to take over the guardianship 
of the cable ; but no such course would be open to us 
with regard to the existing lines, which are quite 
beyond our control. Ships would presently follow the 
cable, and a large trade could soon be done with British 
Columbia. The run from Australia to Vancouver is a 
quick one, and a quiet one. Our seasons are the direct 
opposite of those of Canada, and we could sell our 
wines, our fruits, and many products there, which she 
requires, just as in return she could help us with many 
commodities. Assuredly, the entire subject deserves 
the immediate notice of the Government, who can have 
no grander task set them than that of drawing together 
the two great dependencies which between them make 
up Greater Britain.” 


Royal Naval Exhibition.—The electric lighting com- 
mittee, the members of which are Sir Wm. Thomson, 
Capt. Eardley Wilmot, R.N., Mr. E. H. Carbutt, Mr. 
W.H. Preece, and Mr. J. I. Thorneycroft, have decided to 
entrust the lighting of the entire exhibition to Messrs. 
Siemens Bros. & Co., who will furnish the dynamos 
and lamps. The engines will be supplied by Messrs. 
Willans and Robinson, and the boilers for the electric 
light, as well as for the machinery in motion, will be 
from the well-known works of Messrs. Davey, Paxman 
and Co. At this initial stage, it is premature to say 
exactly what the extent of the lighting will be; but it 
is the intention of the committee to make the lighting 
a brilliant affair in all respects. Some 200 are lamps 
and 2,000 glow lamps will probably be required to 
illuminate the buildings and grounds, and the dynamos 
will also have to supply current for several interesting 
applications of the transmission of power, and for the 
lighthouse of Messrs. Chance Bros., which will form 
one of the features of the exhibition. 


Handy Lists of Technical Literature.—We have re- 
ceived from M. H. E. Haferkorn, of Fourth Avenue, 
Milwaukee, Wis., Part II. of his publication, “ Handy 
Lists of Technical Literature.” This portion is devoted 
to books on electricity and magnetism, telegraph, gas, 
&c., and the compiler believes that this is the first 
attempt to catalogue the literature on electricity of the 
period 1880 to October, 1890, in a practical and time- 
saving way. Everybody interested in this steadily 
growing branch of study would readily appreciate Mr. 
Haferkorn’s “ handy list” as a guide in searching for 
books on special subjects. 


The Henley Companies. — Meetings of Henley’s 
Telegraph Works, Limited, and Henley’s Electric 
Light and Power Company, Limited, were held yester- 
day at the offices, 27, Martin’s Lane, E.C. Press repre- 
sentatives were refused admission, 


Electric Light in a Carpet Factory.—The well- 
known carpet factory of Messrs. Henderson & Co., of 
Durham, has been fitted with the electric light. 
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Regulator for Accumulator,—The engraving shows 
Messrs. Dorman and Smith’s patent regulator for use 
on accumulator circuits. The change in the number of 
cells being charged or discharged is obtained in such a 


i) 
i 


manner that the cells are never short-circuited, and the 
step-by-step motion is instantaneous, even when the 
handle is moved slowly, this result being obtained 
in a simple manner, without triggers or complica- 
tions. 


Mechanics’ Almanac.—A useful workshop com- 
panion is Calvert’s Mechanics’ Almanac, 1891, being 
the eighteenth year of its publication. It contains a 
large amount of information specially interesting to 
artisans and handicraftsmen, illustrated with diagrams. 


A Committee on Electrica) Standards.—The Presi- 
dent of the Board of Trade has appointed a committee 
consisting of the following gentlemen, viz, :— 


Lord Rayleigh, F.R.S. 
Sir William Thomson, F R.S. 


Prof. G. Carey Foster, F.R.S. 
R. T. Glazebrook, Esq., F.R.S. San coma antes 


{ Representing the Royal 
Dr. John Hopkinson, F.R.S. Ropresen ney eet neer 
( 


Society. - 
Representing the British 
Association for the Ad- 


Prof. W. E. Ayrton, F.B.8. tion of Electrical Engi- 


neers. 
E. Graves, Esq. Representing the General 
W. H. Preece, Esq., F.R.S. 


Post Office. 
Courtenay Boyle, Esq., C.B. Representing the Board of 


Major P. Cardew, R.E. Trade. 


to consider whether any and, if 80, what steps should 
be taken for the provision of electrical standards. 


The first meeting of the committee will be held at the | 


Board of Trade on Thursday, the 15th of January. Sir 
Thomas Blomefield, of the Board of Trade, will act as 
Secretary to the committee. 


New York Subways.—We extract the following para- 
graph from a letter which reached us this morning 
from the States :—“In spite of all the public out- 
cry in New York City, the subways are very little 
used. The companies interested in electric leads give 
as an excuse the extravagant rent charged for use of the 
subways ; the latter are owned or controlled by the 
‘** Western Union” and “ Bell Telephone,” so it is easy 
for them to have the rent for use fixed to suit them- 
selves. 


Share List.—Pressure on our space prevents us pub- 
lishing the usual share list this week ; but we observe 
the following changes from last Thursday’s prices :— 
Consolidated Telephones were quoted at from 4 to 3, 
Elmore’s Coppers have gone up and stand at from 4} 
2 end Westminster Electric Supplys stand at from 

to 3. 


365 x 168 x 2 x 50 


The Chelsea Electricity Supply Company and the 
Vestry.—At the last meeting of the vestry, a letter was 
read from the Chelsea Electricity Supply Company, 
giving notice of the intention to discontinue the supply 
of electricity between the hours of midnight and 
4 o’clock in the afternoon, and stating that this was a 
temporary measure made necessary by the continuance 
for several days of heavy fogs. Mr. H. J. Wright com- 
plained bitterly, as a consumer, of this proposal. He 
stated that the company had already cut off the supply, 
and on Saturday morning he was without any light at 
all. He moved that as the company are applying fora 
further extension of their order of supply, the Board 
of Trade should be asked to refuse their assent to such 
application, unless they would compel the company to 
give a continuous supply, night and day, even during 
the foggy weather, After further discussion, in which 
strong things were said, the motion was carried. 


Telephone Management, — Mr. George J. Summer- 
ville, who has been manager for the National Tele- 
phone Company in the Aberdeen district for the past 
six years, has been appointed district manager to the 
Mutual Telephone Company for Lancashire. 


The Belgian Society of Electricians——The Belgian ~ 
Society of Electricians began, on December 4th, its 
series of public Thursday lectures, on the premises of 
the Engineers’ Society at the Palais de la Bourse, 
Brussels. The President, M. Wybauw, in a short open- 


‘ ing address, set forth the great change which electricity 


had imported into the study of all the sciences, and 
how necessary it was for the engineer, with whichever 
branch he was connected, to keep himself au courant 
with the researches of which this relatively new 
science was the object. By starting public lectures 
given by its members, the Belgian Society of Elec- 
tricians was endeavouring to meet a real want and to 
facilitate to all the study, longer or shorter, of electricity 
and its most frequent applications. The lecturer, Capt. 
Eugene Lagrange (of the Engineers), a professor at the 
Military School, afterwards gave, with much clearness, 
an interesting history of electrical science. This 
lecture, which was embellished with numerous anec- 
dotes, highly interested those present, and formed a 
promising beginning for the course. The following 
ones will be accompanied by experimental demonstra- 
tions, which cannot fail to add to their success. 


City and South London Railway.—A correspondent 
has taken the trouble to send us the following figures :— 
“Trains every five minutes both ways = 168 trains per 
day of 14 hours. Fare 2d., average 50 passengers = 


du = £25,134, or gross revenue, say, 
£25,000 per annum. On ordinary railways (steam) the 
expenses are 50 per cent. of the revenue. If this 
applies to the above the profit may be, with three 
million passengers per year and a twopenny fare = 


£12,500, or Te 00 = 1:8 per cent. on capital.” Our 


correspondent has only based his calculations on one 
line; he has omitted the return trains, but, on the other 
hand, his average of 50 passengers on a total train 
capacity of 100, will be found too high when the com- 
pany once gets into ordinary everyday work. Perhaps 
others of our readers may have figured out the probable 
chances of dividend paying on £760,000 sunk capital ? 


Elmore’s Foreign and Colonial, &c,, Company,—To 
everybody interested in this concern we recommend 
the perusal of a letter signed “ Vigilans,” which appeared 
in Tuesday’s issue of the Financial Times, 


Another Trans-Continental Wire.—The Western 
Union has a new wire between San Francisco and New 
York almost up., It is a Wheatstone automatic circuit, 
and is intended for California through business ex- 
clusively. 
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Who is Henry Hickman ?—We extract the following 
from the Financial Times of Monday :—Would Mr. 
William Elmore have any objection to tell us precisely 
who is “ Henry Hickman, engineer, 51 and 53, Handforth 
Road, London, 8.W.?” Weare curious to know, because 
Mr. Hickman holds 4,660 shares in MaclIvor’s Patents, 
Limited, and because he took the trouble to write to us 
to assert his perfect confidence in the MaclIvor process, 
citing his Jarge holding as proof of his faith. But 
when Mr. Henry Hickman is written to at the address 
he gives in the register of shareholders, and which he 
gave to us, the Post Office returns the letter marked, 
“No such number, and name unknown in Handforth 
Road, Stockwell, S.W.” Can Mr. Hickman be pro- 
‘duced, and, if he can, why does he not give an ‘address 
that can be traced ? Perhaps Mr. Elmore will explain, 
as we are not disposed to pay much heed to Mr. Henry 
Hickman’s communications. 


Electric Lighting Complaints.—Mr. R. Chamberlain 
returns to his attack on the Chelsea Electricity Supply 
Company, and states that during the recent foggy 
weather, the potential difference at the lamp terminals 
has been less than 90 volts. Naturally this leaves one’s 
house very badly lighted, and the chairman of the 
company attempts to show that the recent continuous 
fogs have drained the reserves of electricity in the accu- 
mulators. He omits to say, however, that this excuse 
is invalid, because the dynamos ought to be able to 
supply all the maximum current required at any period. 
It appears to us that the great drop in E.M.F. shows 
that at the time of maximum demand the leads are too 
small, and that sudden strains upon the output of the 
station, such as now exist, had not been allowed for. 
To the extraordinary notice which the company has 
thought it advisable to issue, we refer in our leading 
columns. 


Crystal Palace School of Engineering.—The certifi- 
cates gained by the students of the Crystal Palace 
School of Practical Engineering during the past term 
were presented on Saturday afternoon, in the lecture 
room of theschool, by Major F, A. Marindin (Inspector 
of Railways), who, in the course of his address to the 
students, specially referred to the large field opening up 
for engineers in the direction of electricity, “the future 
of which no one could foretell, and the importance of 
which it was almost impossible to exaggerate.” The 
results of the examinations showed that the school was 
advancing in numbers, and, as in past terms, had been 
distinguished, not more by the ability and energy of 
the teachers, than by the great earnestness of the 
students. 


A Lost Opportunity.— Modern Light and Heat says : 
“It is astonishing by what narrow margins some people 
escape making large fortunes. It is reported that Prof. 
Alexander Graham Bell tried again and again to per- 
suade Senator Don Cameron to buy a one-half interest 
in his invention for $10,000. Cameron thought Bell a 
half-witted dreamer, refused to put up a dollar, and 
finally gave orders that Bell should no longer be ad- 
mitted to his office. That half-interest to-day would 
pay a handsome interest of $10,000,000. 


Reuter’s Telegram Company, Limited.—A meeting 
was to be held yesterday for the purpose of confirming the resolu- 
tions passed at the meeting held on December 6th, and reported in 
our issue of December 12th. 


TRAFFIC RECEIPTS 


The Brazilian Submarine Telegraph Company, Limited. |The traftic receipts for 
the week ending December 19th were £6,118. 

The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending December 19th, after deducting the fifth of the gross receipts payable 
to the London Platino-Brazilian Telegraph Company, himited were £4,815, 


NEW COMPANIES REGISTERED. 


Electric Stores, Limited.— Capital, £15,000 in £1 
shares. Objects: To carry on, either as principals or 
agents, the business of electrical stores, and for the 
manufacture and sale of electric, telegraphic, surgical, 
and scientific instruments. Signatories (with 1 share 
each): A. L. Martyn, L.R.C.P.L., Saltash ; J. R. Davies, 
29, Stockwell Park, 8.W.; J. R. Davis, Greenwood 
Road, N.E. ; H. R. Pope, Streatham ; G. Grant Lobbam, 
33, Mornington Road, Regent’s Park; T. V. Riodan, 
Cantley House, Clapham Common; R..S. Jennings, 
Capel Road, Forest Gate. Registered 17th inst., without 
special articles, by G. D. Freeman, 103A, Paul Street, 
Finsbury Square. Registered office, 51, Cannon Street. 


New Zealand Electrical Syndicate, Limited.—Capital, 
£30,000 in £10 shares. Objects: To acquire charters, 
concessions, and other privileges for the production, 
storage, and distribution of electricity in New Zealand, 
Victoria, New South Wales, North, South or Western 
Australia, Tasmania, New Guinea, the Fiji Islands, or 
elsewhere in Australasia, and to take over and work the 
central stations erected by the Giilcher (New) Electric 
Light and Power Company, Limited, in Wellington, 
New Zealand. Signatories (with 1 share each): *Daniel 
de Castro, 6, New Square, Lincoln’s Inn: Walter Turn- 
bull, Mount Henley, Sydenham Hill; R. Pryor, 79, 
Gracechurch Street; *M. S. Vanderbyl, 187, Queen’s 
Gate ; *H. Gréwing, 14, Austin Friar’s ; James Alex- 
ander, 3, Great Winchester Street; W. Farmer, 48, 
Aldermanbury. The signatories denoted by an asterisk, 
and J. Evelyn Williams, are the first directors. Regis- 
tered 20th inst. by Reyroux, Phillips & Co., 99, Cannon 
Street. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Nottingham Electric Light and Power Company, 
Limited.—The annual return of this company, made 
up to the 8th inst., was filed on the 18th inst. The 
nominal capital is £100,000, divided into 9,900 ordinary 
and 100 founders’ shares of £10 each. The shares 
taken up are 27 founders’ and 200 ordinary, but no call 
has been made, or paid, in respect thereof. Registered 
office, 22, Low Pavement, Nottingham. 


Electric Trust, Limited.—By a resolution passed by 
this company in general meeting on the 10th inst., the 
capital of the company has been increased by the addi- 
tion thereto of £200 divided into 200 shares of £1 
each, beyond the registered capital of £60,000. 


Woolwich District Electric Light Company, Limited, 
—The statutory return of this company, made up to the 
17th inst., was filed the same day. The nominal capital 
is £10,000 in £1 shares ; 180 shares are taken up, the 
full amount has been called thereon, the calls paid 
amounting to £140 and unpaid to £40. Registered 
office, 39, William Street, Woolwich. 


Bishop Stortford Electric Light and Steam Laundry 
Company, Limited.—The statutory return of this com- 
pany, made up to the 17th inst., was filed on the 
same day. The nominal capital is £10,000 in £1 shares ; 
11 shares have been taken up, and the full amount has 
been called thereon, but not paid. Registered office, 
North Street, Bishops Stortford, Herts. 


Swan United Electric Light Company, Limited.—The 
annual return of this company, made up to the 9th inst., 
was filed on the 17th inst. The nominal capital is 
£1,000,000 in £5 shares; the shares taken up are 
78,949 ordinary, and 19,750 considered fully paid ; upon 
the former the sum of £3 10s. per share has been called, 
the calls paid amount to £279,851 10s. The sum of 
£3,530 has been paid upon 1,201 shares forfeited. 
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RULES AND REGULATIONS OF THE NEW 
ENGLAND INSURANCE EXCHANGE FOR 
ELECTRIC LIGHTING. 


ApoprEeD Srp. 27TH, 1890, AND SUPERSEDING ALL PREVIOUS 
RULEs. 


Revised in Conjunction with Committee from New England 
Electric Exchange. 


GENERAL REQUIREMENTS. 


A CERTIFICATE for, all new work.or changes in old work (Form 
“‘©” for arc, Form “ F ” for incandescent), should be signed by 
the party installing or controlling any apparatus. The certificate 
should be filed with the Secretary of the Local Board of: Fire 
Underwriters having jurisdiction, if there be such; otherwise, 
with the Secretary of the New England Insurance Exchange, 
Boston. 

This certificate is relied upon as a guaranty until the work can 
be inspected. Permits for the use of the light or power may be 
granted as soon as the certificate is duly filed. 

Blank certificates may be obtained by application to the 
Secretary of the New England Insurance Exchange, Boston. 

All work should be inspected before any of it is concealed, and 
to this end notice of concealed work must be given this exchange 
as soon as work is commenced. 

The New England Insurance Exchange reserves the right at 
any time to add to, change, or modify the accompanying rules, 
and to enforce such modifications, changes, &c., as it shall deem 
necessary for safety; and -it will use all reasonable efforts to 
promptly notify all electric light companies of any such change. 

Any additional loading of wires, either in a building as a whoie, 
or in any department thereof, without previous notification to the 
exchange, such asis required, shall be deemed a sufficient cause 
for the suspension of any permit previously granted, until the 
same shall have been inspected and approved by this exchange. 

This exchange reserves the right to disapprove of the use of any 
wire, switch, cut-out, or any device, or form of material, which it 
may consider inconsistent with safety from fire risk, even though 
it may be proposed. to instal the same in conformity with these 
rules. 

The following rules will be strictly enforced, and in no case will 
a certificate of inspection be issued for work which does not fully 
comply with the rules in all particulars. 


RULES FOR WIRING. 
Outside, Wires. 


1, Conducting wires carried over or attached to buildings, must 
be (a) at least 7 feet above the highest point of flat roofs, and (b) 
1 foot above the ridge of pitch roofs; (c) when in proximity to 
other conductors likely to divert any portion of the current, they 
must be protected by guard irons or wires, or a proper additional 
insulation, as the case may require. 

2. For entering buildings, (a) wires with an extra heavy water- 
proof insulation must be used, (b) they must be protected by drip 
loops, (c) also protected from abrasion by awning frames (d) be at 
least 6 inches apart, (e) the holes through which they pass in 
the outer wall of such building must be bushed with a non- 
inflammable, waterproof, insulating tube, and (/) should slant 
towards the inside. 


3. The inspector may, at his discretion, require wires, other © 


than those used for conveying current for electric light or power, 
entering buildings to be protected by some approved automatic 
cut-out, in any locality where such wires are, in his opinion, liable 
to come in contact with electric light or power wires. 

4, Converters, and the primary wires leading thereto, (a) must 
not be placed inside of any building (central stations excepted) ; 
(b) they may be attached to the walls on the outside if securely 
supported by substantial wooden cross pieces or cleats. 

5. Wires attached to buildings should be (a) free of contact 
with the building, and (6) supported by rubber hooks, glass insu- 
lators, or porcelain knobs. (Porcelain knobs should be used tp 
support high potential wires.) 


Inside Wires. 
(High Potential (over 350 volts) Arc and Series Incandescent. ] 


6. Wires must enter and leave the building (a) at the same 
place (b) through an approved cut-out switch, which must be (c) 
mounted on a non-combustible base if attached to any combustible 
substance (d) kept free from moisture, and (e) easy of access to 
firemen and police. 

7. The cut-out switch must be (a) double-contact (b) must 
effectually close the main circuit and cut off the interior, when 
turned “ off” (c) so constructed that there shall be no arc between 
the points when thrown “on ”’ or “ off” (@) automatic in its action 
(not stopping between points when once started) (e)' and indicate 
upon inspection whether the current be “on” or “ off.” 

8. Wires (a) must be rigidly supported (b) on porcelain, glass, 
or other non-combustible insulators (c) free from contact with the 
building, (d) have water-proof insulation wherever there is a pos- 
sible exposure to moisture, (e) be at least 12 inches apart, and (/ ) 
at least 3 inches from any other substance capable of acting as a 
conductor. 


9. (a) When wires pass through walls, floors, partitions, &e., a } 


-or wherever protection from mechanical injury is necessary, 


they must be protected by glass, hard rubber, or other moisture- 
proof, non-inflammable tubing. (4) Soft rubber tubing will not 
be PPR Ge 

0.. (a) No concealed work (b) or wires fastened with metallic 
yt will be approved. 

11. In perfectly dry places wires (a) supported by wooden cleats, 
which (6) are “ filled” to prevent the absorption of moisture, and 
(c) have a backing so as to separate the wire at least one-fourth 
inch from the building, may be approved by the inspector. 

12. A wire (a) having a non-inflammable insulation, and (6) be 
enclosed in a moisture-proof (c) insulating conduit or tubing (d) 
sufficiently strong to protect the wire from mechanical injury, may 
be used, in which case the tube may be fastened by metallic loops 
if desired, and the distance between wires reduced to 3 inches; 
but (e) the entire “ conduit system ” must be moisture-tight—i.e., 
joints and open ends must be sealed with some approved cement. 

13. The “series ” incandescent lamp must (a) be provided with 
a proper hand-switch, and (b) an approved automatic device which 
will shunt the circuit around the carbon filament should it break ; 
(c) it must be suspended from a hanger board by means of a rigid 
tube, and (d) must not be used in damp or wet places. 

14, Any method of distributing current to incandescent lamps 
on high potential circnits other than as above provided for, must 
receive the approval of this exchange before being put into use. 

15. In arc lamps indoors, (a) the light must be surrounded by a 
globe with a closed base; (b) the depth of the globe must be such 
that the point’ of contact between the carbons, when the lamp is 
newly trimmed, shall not be less than 3 inches below the upper 
edge of the globe ; ; and (c) the globe must be enclosed by a wire 
netting where there is any material under the lamp that could be 
damaged or ignited by hot cinders, or (d) when the lamp is an 
“all night” lamp. (e) Where exposed to flyings, or where any 
inflammable material is suspended near the lamp, spark arresters 
must be used. 

16. Hanger boards for arc or series incandescent lamps must 
not be used in damp places or wet places. 

17, Each arc lamp must be provided (a) with a proper hand 
switch, (6) with an automatic switch that will:shunt the current 
around the carbons should they fail to feed properly, and (c) with 
“stops” to prevent the carbons from falling out in case their 
clamps fail to hold them. 

18. The entire installation must test free from grounds. 

[Low potential (350 volts or less) incandescent. ] 


19. For inside work, no wire smaller than No. 14 “ B. and 8,” or 
No. 16 “ B.W.G.,” will be approved. 

20. Samples of: wire to be used, or in actual use, must be sub- 
mitted to this exchange, for tests of conductivity or of insulation, 
at any time when required. 

21. (a) Wires must never be left exposed to mechanical injury, 
or to disturbance of any kind. (b) Wires.must not be fastened 
by metallic staples. (c) When wires pass through walls, floors, 
partitions, timbers, &c., glass tubing, or so-called “ floor insu- 
lators,” or .other. moisture-proof, non-inflammable, insulating 
tubing must be used. (d) At all outlets to and from cut-outs, 

switches, fixtures, &c., wires must be separated from gas pipes or 
parts of the building by porcelain, glass, or other non-inflammable 
insulating tubing, (e) and should be Jeft in such a way as not to 
be disturbed by the plasterers. (jf) Wires of whatever insu- 
lation must not in any case be taped or otherwise fastened. to 
gas piping. (g) If no gas pipes are installed at the outlets, 
an approved substantial support must be provided for the fix- 
tures. 

22. In crossing any metal pipes, or any other éonductor, (a) 
wires must be separated.from the same by an air space of at least 
3 inch, where possible, and (b) so arranged that they cannot come 
in contact with each other by accident. (c) They should go over 
water pipes. 

23. Twin wires must not be used except (a) as allowed in ‘‘con- 
duit ”’ wiring, (b) or for “pendants,” fixture wiring, and “ port- 
ables.” (c) An exception may be made to this rule, by the 
inspector, where it is necessary to run a short distance, if the wire 
(d) has a non-inflammable covering, (e) is not concealed, and (f) 
carries but a small current. 

24, The safe carrying capacity of wires when exposed to the air 
may be taken from the following table :— 


B. and 8. Current in 


gauge. amperes, 
0000 eee wes <a wes = ... 800 
000 nee tae ae arise Hea wee 245 
00 Weer “a vied aS ay wee 2B y 
0 Abe wd “ a a3 .& £90 
1 ners dct oF: ts er ... 160 
2 sys are ee wes Te ... 185 
3 Sao LB 
6 : ROL , 2 80 
8 es ahs He aa ie mer aU 
10 oe ee ae me as ... 40 
14 awe ite “i ey af us dae 
16 eee sik nae wee oat sete LO 


When wires are enclosed in moulding or otherwise treated so 
as to prevent cooling by radiation, the carrying capacity is reduced 
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about 40 per cent., and under ‘such circumstances, or when the 
wires are installed where the temperature is unusually high, as 
in boiler rooms, and the like, wires should be fused accordingly. 

25. (a) In rooms where inflammable gases may develop, or (6) 
where the atmosphere is very damp, the incandescent lamps 
should be enclosed in vapour-tight globes. (c) Switches are not 
permitted in places filled with inflammable gases, breweries, dis- 
tilleries, &c., as the spark at make or break might cause explosion. 
(d) Fusible safety plugs, if necessary in such places, must be en- 
closed in air-tight, non-combustible cases. 

26. Soft rubber tubing will not be approved in cases where 
these rules require an additional covering to the insulation of the 
wire. 

27. The entire installation must test free from grounds. 


WIRING. 
Cleat Work. 


28. (a) Cleats made of well-filled, dry, hard wood may be used to 
support wires not concealed, in perfectly dry places only. (b) They 
must be so constructed as to separate wires of opposite polarity 
at least 21 inches. (c) Wires must be drawn taut, and cleats placed 
near enough together to prevent the possibility of contact between 
the wires. 

29. Except on wooden surfaces so filled as to prevent the absorp- 
tion of moisture (a) the wire must have a waterproof insulation, 
or (b) the cleats must have a backing that will separate the wire 
at least } inch from the building. 


Moulding. 


30. Mouldings must not be used (a) in concealed work, nor (b) 
in places where there is any probable exposure to moisture. 

31. (a) Moulding must consist of two parts: viz., a back-piece, 
which shall separate the wire at least one-fourth inch from the 
part of the building to which it is fastened, and a cover, one of 
which parts shall contain the grooves, (b) these grooves to have 
between them a septum or tongue of wood so as to separate the 
wires at least one-half inch. (c) The moulding must be coated 
inside and out with shellac or water-proof paint, or treated in some 
other manner so as to prevent any possible absorption of moisture. 
(d) Mouldings with open grooves laid against walls or ceilings 
will only be approved when such walls or ceilings are of wood, and 
so filled as to prevent the absorption of moisture. 


Concealed Work. 


32. In unfinished lofts, between floors and ceilings, in partitions, 
and other concealed places, wires must (a) be kept free of contact 
with the building, (6) be supported on glass, porcelain, or other 
non-combustible insulators, (c) have at least one inch clear air 
space surrounding them, (d) be at least 10 inches apart when pos- 
sible, and (e) should be run singly on separate timbers or studding. 
(f) When thus run in perfectly dry places, and liable to be ex- 
posed to moisture, a wire having simply a non-combustible insula- 
tion may be used. 

33. Wires run as above (a) immediately under roofs (b) in 
proximity to water tanks. or pipes, will be considered as exposed 
to moisture ; and in such places the insulating covering of the 
wire must consist of a water-proof covering next the wire, pro- 
tected by an external covering not easily abraided, and that will 
not support combustion. 

34. Wires must not be fished (a) for any great distance, and (6) 
only in places where the inspector can satisfy himself that the 
above rules have been complied with. (c) Twin wires must never 
be employed in this class of concealed work. 


Conduit Wiring. 


35. Wires may also be concealed by means of a system of insu- 
lating tubes, or: “ conduits,” that are moisture-proof and prac- 
tically non-inflammable, and have athreaded joint. (a) A separate 
tube must be provided for each wire, except (b) in case of taps or 
branches carrying a current that does not exceed 15 ampéres, in 
which case a flexible twin cable may be used; but (c) the two 
conductors of this cable must not be insulated from each other by 
arubber compound. A cotton or other fibrous covering should be 
used, and (d) the joints between sections must be made moisture 
proof, with some cement proper for the purpose; i.¢., the whole 
system must be free from joints, cracks, &c., where it would be 
possible for moisture to enter the tubing. 

36. These tubes may be secured by metallic loops, and may be 
laid side by side. J 

37. This is the only manner in which wires may be run imbedded 
in plaster, cement, or any similar material. Wires run on brick 
walls or below timbers furred for lath and plaster will be con- 
sidered as imbedded in plaster, unless the furring strips are of 
such thickness as to prevent any contact between the wire and 
the clinches of plaster. 


Wires in Damp Places. 


38. In dye houses, paper and pulp mills, and other bnildings 
especially liable to moisture, all wires, except those used for pen- 
dants, must (a) be separated at least 6 inches, (b) be thoroughly 
and carefully put up, and (c) be supported by glass or porcelain 
insulators, or by rubber hooks. 

39. Where it is necessary to run the wires down a side wall in 
order to pass through a floor, the wires must (a) be supported 
from the ceiling to the floor on insulators, (b) placed, if necessary, 
on a back board, and (c) to protect the wires from injury, they 
should be boxed over from the floor to a point 5 or 6 feet above. . 


40. Where exposed to acid fumes, vapors of ammonia, &c., 
wires should (a) be provided with an insulation, and (b) supported 
on insulators that will not be injured thereby.’ ’ 

In places covered by Rules 38 and 40, wires may be run under 
rules for “ conduit” wiring, and if to be concealed they must be 
so run, but in either case will be ‘subject: to special approval by 
the inspector. bei 


FITTINGS AND APPARATUS. 
Safety Cut-outs. 


42. (a) Every portion of each installation must be equipped 
with safety cut-outs, that will interrupt the passage of a current 
in excess of the amount which that portion of the apparatus is 
adequate to transmit. (b) Fusible leads designed to carry a cur- 
rent of 10 ampéres or over must have contact surfaces of some 
harder material. (c) Fusible leads should be proportioned to the 
capacity of the wire they are to protect, and not to the number of 
ampéres required to supply the lamps on that particular circuit. 
(d) A cut-out must be placed where the underground or overhead 
service joins the inside wires, and (e) at every point where a change 
is made in the size of the wire (unless the cut-out in the larger 
wire is intended to protect the smaller). (jf) A cut-out must be 
provided for each fixture, and (g) in concealed wiring, for each 
pendant also; but (h) where the wires are exposed, one cut-out 
may be employed to protect two or more pendants, provided (i) 
the amount of current they require does not exceed 7 ampéres. 
(j) Stiff brackets not attached to gas pipes may be treated as 
pendants in this connection. 

43. All cut-out devices must (a) be made of non-combustible 
material, and (b) be placed so as to protect both sides of the cir- 
cuit, and (c) be provided with close-fitting covers. 

44, When lights are grouped, as upon electroliers, «&c.,' the 
small wires to each light cannot always have cut-outs. Care 
should be taken, however, that the least controlling cut-out. (a) 
carries as small an amount of current as practicable, and (b) that 
E haa act before the smallest wire runs any risk of being unduly 

eated. 


Switches. 


45, All switches must (a) be composed entirely of non-com- 
bustible material, and (b) be automatic in action. , 

46. Ali switches must be double-pole, in circuits (a) connected 
to fixtures attached to gas pipes, or (b) carrying a current of 10 
ampéres or over. 


Pendants, Portables, &c. 


47, (a} Lamps may be suspended by flexible cord pendants not 
less than No. 16 B. and 8S. or No. 18 B.W.G. (b) Where it enters 
the lamp socket, the cord must be protected by a bushing of 
rubber, wood, or some similar insulating material, and (c) the 
cord must be so arranged that the weight of the lamp, &c., shall 
not be borne by the joints or binding screws. _ ies 

48. (a) The covering of the flexible cord, as a whole, shall be of 
such a nature that it will not support combustion, (6) in damp 
places the cord must have a moisture-proof covering, and (c) the 
openings at the top of the socket must be closed, so as to prevent 
the entrance of water. (d) The flexible leads of the portable 
fittings must in all cases be protected by cut-outs at their fixed 
points of connection. 


Fixtures. 


49. (a) Each fixture to which wires are attached must be insu- 
lated from the piping of the building by an insulating joint. (6) 
Burrs and sharp edges must be removed before wires are drawn 
into a fixture. (c) Wires attached to, or concealed within fixtures, 
must have an insulating covering that cannot be easily cut or 
abraded, and (d) that is moisture proof; (e) where attached to the 
outside of a gas fixture, the conductors must be so secured that 
their covering will not be cut or abraded by the swaying of the 
fixture or the movement of the bracket arm. (f) The difference 
of potential.between any two wires connected with a combination 
or gas fixture, must not exceed 125 volts. (g) No wire smaller 
than No. 16 B and S. or No. 18 B.W.G. must be used in fixture 
wiring. 

Electric Gas Lighting. 


50. Where electric gas lighting is to be used on the same fixture 
with the electric light (a) no part of the gas piping or fixture 
shall be in connection with the gas lighting circuit; (b) the wires 
used for the fixture must have a non-inflammabie insulation, or 
(c) if concealed between the pipes, and a shell of the fixture, must 
have an insulation such as is required for fixture wiring for the 
electric light ; (d) the whole installation must test free of grounds, 
and (e) the two installations must test perfectly free of connection 
with each other. (f) Any such installation will then be subject 
to special approval by the inspector. 


Are Lights on Low Potential Circuits. 


51. This system of lighting will in general be governed by the 
foregoing rules for low potential work, but (a) no wire smaller than 
No. 12 B. and S. must be used ; (b) there must be a double pole 
cut-out at the junction of the branch with the main, and (c) a 
double pole switch in the branch. (d) The cut-out, switch, and 
resistance device must be composed of non-inflammable material. 
(ce). The light must be protected by a globe, &c., the same as is re- 
quired for a high potential lamp. 
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ISOLATED PLANTS. 


52. In isolated plants, (a) the dynamo, regulating devices, 
switchboards, and all wires connecting the same, must be installed 
in conformity with the requirements for a standard central 
station {see 53 to 67), and (6) should never be placed in any 
reom where they will be exposed to flyings of any combustible 
materials. 


Dynamos, 


53. (a) Insulated on thoroughly dry wood, (b) ‘‘ filled”’ to pre- 
vent absorption of moisture. (c) A waterproof cover should be 
provided, and kept over each dynamo when not running. 


Wires. 


54, (a) Wires from dynamos to switchboard, and (b) thence to 
outside lines (’bus wires, feeders, primary mains, arc circuit leads 
and returns) (c) to be wholly exposed to view (d) supported by 
glass or porcelain insulators, and (e) of sufficient sectional area to 
prevent heating. (f) Where passing through floors, partitions, or 
other woodwork, (g) to be protected by substantial tubes of glass 
or porcelain, (h) which shall project above and below floors, and 
beyond the surface of partitions, so as to insure perfect insulation. 
(i) Hard rubber tubing may be used, except where passing through 
the floors at or near the dynamo. 

55. (a) Where leaving the building, the wires to be looped 
downward, and (b) the tubes in whioh they are enclosed to be 
inclined so as to prevent the entrance of rain water along the 
wires. 

56. (a) Wires of opposite polarity should be separated at least 
12 inches, (b) particularly where passing through floors and parti- 
tions. (c) Conductors from ceiling or floor to switchboard may be 
run at less distance than 12 inches from each other, (d) but in that 
case an approved insulation must be provided. 

57. If (a) conductors from dynamos are run under floors, (6) ex- 
cept the space underneath be a perfectly dry finished room, and 
(c) not less than 6 feet between floors, (d) they must be specially 
insulated and will then be subject to approval. . 

58. (a) Each feeder and primary main to be provided with a 
safety fuse on a non-combustible base. (b) All wire connections 
must be soldered, if necessary, to secure good contact. 

59. Branch wires for station lighting to be in accordance with 
the requirements of this exchange for electric light wiring. 


Switchboards. 


60. (a) To be kept free from ‘moisture (b) located apart from 
wood work (c) accessible from all sides (d) not enclosed, and (e) 
with ail electrical devices, wires and connections in plain sight. 
(f) When all wires and electrical devices are on the front, the 
switchboard may be set against. a brick wall (g) but must be de- 
tached from any wood work. (h) The switchboard should be 
constructed either of slate or some other non-combustible insu- 
‘lating substance, or (i) so-called “ skeleton.” 

61. (a) All switches and wires on the switchboard must have 
ample capacity and (b) contact to carry their possible maximum 
load without heating. 

Lightning Arresters. 


62. (a) To be located in sight of attendants, and (b) so placed 
and constructed that an arc if formed will not come in contact 
with wood work or other combustible material. (c) Lightning 
arresters should be so designed. as to automatically destroy any 
arc which may be formed by a lightning discharge or otherwise. 


Equalisers. 


63. (a) Frames to be constructed of non-combustible material. 
(b) To be open and accessible from all sides (c) supported at 
least 12 inches from all wood work (d) and located so as to be in 
sight of dynamo attendant. 

64. (a) All resistance devices to be so designed as to heat but 
slightly when in use, and (b) connected so as not to be liable from 
a short circuit or other cause to an over charge of current ; (c) 
otherwise they must be enclosed in non-combustible cases and (d) 
kept away from any woodwork. 


Care and Attendance. 


65. A competent man must be kept constantly in the dynamo 
room while the dynamos are running. 

66. (a) Oil must not be allowed to accumulate on the floor, and 
(5) all oily waste must be kept in standard metal waste cans, or 
(c) removed from the station daily after the dynamos are stopped 
and cleaned. 

67, Arc lamps must always be provided with perfect globes. 


MOTORS. 


68. Motors must (a) be placed as near as possible to the point 
where wires enter the building (6) be mounted on filled, dry wood, 
(c) be raised at least 8 inches above the surrounding floor, (d) be 
kept clean, and (e) covered with a.waterproof cover when not in 
use, and (jf) if deemed necessary by the inspector, be enclosed in 
an approved case. 

69. Standard metal waste cans, with a self-closing cover and 
legs raising the can at least 3 inches from the floor, must be pro- 
vided for oily waste. 


Switches, Regulators, and Cut-outs. 


70. (a) The controlling switch must be so constructcd as to 
entirely disconnect the motor from the circuit, and (b) a cut-out 
such as is required for a similar lighting circuit must be placed 


‘being greatly diminished by light. 


as near as possible to the point where the wires enter the 
building. 

71. All switches, regulators, cut-outs, &c., must (a) be as nearly 
non-combustible as possible, (b) be protected from moisture, (c) 
have a backing of porcelain, slate, cement, asbestos, or other 
equally non-combustible substance, and (d) be perfectly insulated. 

Wiring. 

72. (a) Wire having a waterproof insulation must be used. 
(b) The wire must be rigidly supported (c) on porcelain, glass or 
other non-combustible insulators, free from contact with the 
building, and (d) at least 6 inches apart. (e) No concealed work, 
(f) cleat work, or (g) wires fastened with metallic staples, will 
be approved. 

73. (a) when wires pass through walls, floors, partitions, &c., 
or (b) wherever protection from mechanical injury is necessary, 
(c) they must be protected by glass, hard rubber, or other moisture 
proof, non-inflammable tubing. (d) (Soft rubber tubing will not 
be approved.) ; . 

74. These rules are not intended to preclude the running of 
small motors (for fans and the like) on low potential lighting 
circuits, the installation of which has received the approval of the 
inspector, ‘ 

75. The entire installation must test free from grounds; but 
motors run on a “ground circuit”? may be approved by the in- 
spector, under these rules, provided the return wire is carried toa 
ground outside of the building. 


LIGHTING FROM GROUND RETURN POWER CIRCUITS, 


76. Electric railway power stations and their car sheds may be 
lighted by incandescent lamps connected with their power wires, 
if the installation of the wires meets with the approval of the in- 
spector, but no other property may be so lighted. 


MISCELLANEOUS. 


77. Splices in both arc and incandescent circuit wires must be 
made so that a perfectly secure and unvarying connection, fully 
equal to the cross section of the wire will be secured. The splice 


must be soldered, but solder must never be employed to complete 


a joint that would be loose or insecure without it. Hither resin or 
an acid solution may be used as a flux; both are objectionable if 
not carefully applied. . 

78. Architects are urged to familiarise themselves with these 
rules, and to see that all contracts are made subject to the work 
being done in accordance therewith, and also to see that it has so 
done, The New England Insurance Exchange will gladly aid 
them to this end by giving information, advice, or inspection to as 
great an extent as possible. 

79. A great danger in all installations is from poor con- 
tacts; consequently, avoid screw joints as much as possible; 
screw them up tight, with good areas of contact; on no account 
allow them out of sight, Solder ever connection as far as prac- 
ticable. ~ 

80. When an electrical fire breaks out, turn off the current at 
the nearest switch, or sever the conductors (one at a time); then 
use your appliances. The injudicious use of water without these 
precautions may only increase the extent of the fire. In severing 
the conductors of high electromotive force, be careful that you 
stand on a good insulator, such as dry wood, and that the handle 
of your hatchet is dry, or personal injury may result. 


PROCEEDINGS OF SOCIETIES. 


Physical Society._Decemher 12th, 1890. 
Prof. W. E. Aygron, President, in the Chair. 


Mr. SHetrorpD BipweE tt, F.R.S., showed “ Some Experiments with 
Selenium Cells.” The crystalline variety of selenium was, he said, 
most interesting to physicists owing to its electrical resistance 
This property was shown ex- 
perimentally with different forms of cells, the construction of 
which were explained. The form recommended was that in which 
two copper wires are wound near each other round a slip of mica, 
and the spaces between the wires filled with selenium. The wires 
form the terminals of the so-called “cell,’? which, before being 
used, is annealed for several hours at a temperature above 200° C. 
Many such cells were made in 1880, 1881, and their sensitiveness 
to light remained unimpaired during 1882. In 1885, however, 
several were found less sensitive, and others totally useless ; only 
one out of thirteen retained its sensibility till Septamber, 1890. 
The loss of sensitiveness Mr. Bidwell believes due to an excessive 
amount of selenide of copper being formed, for although some 
selenide is essential to the satisfactory working of the cell, too 
much is fatal to its action. The selenide of one defective cell was 
electrolysed, red tufts of amorphous selenium appearing on the 
anodes. A white substance resembling moist calciunr chloride was 
also present; this he believed to be oxide or hydroxide of selenium. 
Small polarisation currents had been obtained from selenium 
cells. 

A lecture apparatus illustrating the properties of selenium cells 
was exhibited. It consisted of a cell connected in series with a 
relay anda battery. The relay was arranged so that it might. 


DECEMBER 26, 1890.] 


either ring a bell or light an incandescent lamp. When the bell 
was joined up, it remained silent so long as the selenium cell was 
illuminated, but on screening the cell, the bell rang. By using 
various coloured glasses as screens, the effect was shown to be due 
to the red and yellow rays. A similar experiment with the glow 
lamp was very striking, for, on turning down the gas lamp illu- 
minating the cell, the electric lamp lighted, and was extinguished 
on turning up the gas. This demonstrated the possibility of an 
automatic lamp-lighter which would light or put out lamps 
according as they are required or superfluous. Amongst the other 
practical applications suggested were, announcing the accidental 
extinction of railway signal lamps or ships’ lights, and the protec- 
tion of safes and strong rooms. 

Prof. Mincuin said he had lately constructed cells of a different 
kind to those shown by Mr. Bidwell, and found that they gave an 
E.M.F. when exposed to light. For his purposes the long anneal- 
ing, &c., were quite unnecessary, and a complete cell could be 
made in 10 minutes. One of his cells gave an E.M.F. of over 
1 volt as measured by an electrometer, by the light of a fog. Their 
promptness of action falls off in a day or two, but if they are kept 
on open circuit, a week has no effect on the final E.M.F. On 
-closed circuit, however, they deteriorate. 

Prof. S. U. Pickrerine said both oxides of. selenium were de- 
liquescent, and the author’s conclusion as tothe white substance 
formed by electrolysis was probably correct. 

Prof. 8S. P. THompson believed Prof. Graham Bell had tried 
platinum instead of copper, and found that the selenium cracked 
off in annealing. He also found that it was only necessary to 
carry on the annealing until the characteristic slate colour ap- 
peared. Mr. Bidwell’s experiments, he said, showed the possibility 
of seeing at a distance, and had also suggested to him that the 
effect of screening might be utilised for driving a completely de- 
tached pendulum electrically. 

-Prof. Forsss said that silver sulphide, when clectrolysed, pre- 
sented appearances resembling those noticed by Mr. Bidwell in 
copper selenide. 

In reply to questions from the PrestpenT and Prof. Perry as 
to whether the low resistance and unsensitiveness of old cells was 
due to moisture, Mr. Brpwe i said drying them had no effect, but 
baking restored the resistance, but not their sensitiveness. 
Speaking of the effect of annealing cells, he said this reduced 
their resistance considerably. Prof. Graham Bell, he believed, 
gave up using platinum because the resistances of such cells were 
very high. 

Mr. James SwINBURNE read a paper on “ Alternate Current 
Condensers.” It is, he said, generally assumed that there is no 
difficulty in making commercial condensers for high pressure 
alternating currents. The first difficulty is insulation, for the 
dielectric must be very thin, else the volume of the condenser is 
too great. Some dielectrics, 0°2 mm. thick, can be made to stand 
up to 8,000 volts when in small pieces, but in complete condensers 
a much greater margin must beallowed. Another difficulty arises 
from absorption, and whenever this occurs, the apparent capacity 
is greater than the calculated. Supposing the fibres of paper in 
a paper condenser to be conductors embedded in insulating hydro- 
carbon, then every time the condensers is charged, the fibres have 
their ends at different potentials, so a current passes to equalise 
them, and energy is lost. This current increases the capacity. 
One condenser made of paper boiled in ozokerite took an abnor- 
mally large current, and heated rapidly.. At a high temperature 
it gave off water, and the power wasted and current taken, gradu- 
ally decreased. Whena thin plate of mica is put between tin 
foils, it heats successively, and the fall of potential over the air 
films separating the mica and foil is great enough to cause dis- 
ruptive discharge to the surface of the mica. There appears to 
be a luminous layer of minute sparks under the foils, and there 
is a strong smell of ozone. In a dielectric which heats, there may 
be three kinds of conduction, viz., metallic, when an ordinary con- 
ductor is imbedded in an insulator ; disruptive, as probably occurs 
in the case of mica; and electrolytic, which might occur in 
glass. In a transparent dielectric, the conduction must be either 
electrolytic or disruptive; otherwise light vibrations would 
be damped. ‘The dielectric loss in a cable may be serious. 
Calculating from the waste in a condenser made of paper 
soaked in hot ozokerite, the loss in one of the Deptford 
mains came out 7,000 watts. Another effect observed at 
Deptford is a rise of pressure in the mains. There is, as 
yet, no authoritive relative statement as to exactly what 
happens, and it is generally assumed that the effect depends 
on the relation of capacity to self-induction, and is a sort of reso- 
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nator action. This would need a large self-induction, and a small 
change of speed would stop the effect. The following explanation is 
suggested. When acondenser is put on a dynamo the condenser 
current leads relatively to the electromotive force, and therefore 
strengthens the field magnets, and increases the pressure. In 
order to test this the following experiment was made for the 
author by Mr. W. F. Bourne. A gramme alternator was ceupled 
to the low pressure coil of a transformer, and a hot-wire voltmeter 
put across the primary circuit. On putting a condenser on the 
high pressure circuit the voltmeter wire fused. The possibility of 
making an alternate excite itself, like a series machine, by putting 
a condenser on it, is pointed out. 

Professor Perry said it would seem possible to obtain energy 
from an alternator without exciting the magnets independently, 
the field being altogether due to the armature currents. _ 

Mr. SwinsuRNE remarked that this could be done by making the 
rotating magnets a star-shaped mass of iron. 

Sir W. THomson thought Mr. Swinburne’s estimate of the loss 
in the Deptford mains was rather high. He himself had calculated 
the power spent in charging them, and found it to be about 16 
horse power; and although a considerable fraction might be lost, 
it would not amount to nine-sixteenths. He was surprised to hear 
that glass condensers heated, and inquired whether this heating 
was due to flashes passing between the foil and the glass. 

Mr. A. P. Trorrer said Mr. Ferranti informed him that the 
capacity of his mains was about one-third microfarad per mile, thus 
making 24rd microfarads for the seven miles. The heaping up of the 
potential only took place when transformers were used, and not 
when the dynamos were connected direct. In the former case the 
increase of volts was proportional to the length of main used, and 
8,500 at Deptford gave 10,000 at London. 

Mr. BuaxKestery described a simple method of determining the 
loss of power in a condenser by the use of three electro-dynamo- 
meters, one of which has its coils separate. Of these coils, one is 
put in the condenser circuit, and the «ther in series with a non- 
inductive resistance r, shunting the condenser. If a, be the read- 
ing of a dynamometer in the shunt circuit and a;, that of the 
divided dynamometer, the power lost is given by r (ca; — B ag), 
where B and ¢ are the constants of the instruments on which a, 
and a; are the respective readings. 

Prof. S. P. Taomeson asked if Mr. Swinburne had found any 
dielectric which had no absorption. So far as he was aware, pure 


quartz crystal was the only substance. 


Prof. Forszs said Dr. Hopkinson had found a glass which 
showed none. 

Sir W. Tuomson, referring to the same subject, said that many 
years ago he made some tests'on glass bottles, which showed no 
appreciable absorption. Sulphuric acid was used for the coatings, 
and he found them to be completely discharged by an instan- 
taneous contact of two balls. The duration of contact would, 
according to some remarkable mathematical work done by Hertz 
in 1882, be about 0°0004 second, and even this short time sufficed 
to discharge them completely. On the other hand, Leyden jars 
with tinfoil coatings showed considerable absorption, and this he 
thought due’ to want of close contact between the foil and the 
glass. To test this, he suggested that mercury coatings be tried. 

Mr. Karr considered the loss of power in condensers due to two 
causes ; first, that. due to the charge soaking in, and second, to 
imperfect elasticity of the dielectric. Speaking of the extra- 
ordinary rise of pressure on the Deptford mains, he said he had 
observed similar effects with other cables. In his experiments, 
the sparking distance of a 14,000-volt transformer was increased 
from 13th of an inch to one inch by connecting the cables to its 
terminals. No difference was detected between the sparking dis- 
tances at the two ends of the cable, nor was any rise of pressure 
observed when the cables were joined direct on the dynamo. In 
his opinion, the rise was due to some kind of resonance, and would 
be a maximum for some particular frequency. 

Mr. MorpeEy mentioned a peculiar phenomenon observed in the 
manufacture of his alternators. Each coil was tested to double 
the pressure of the complete dynamo, but when they were all fitted 
together, their insulation broke down at the same volts. The 
difficulty had been overcome by making the separate coils to stand 


‘much higher pressures. 


Prof. Riicker called attention to the fact that dielectrics alter 
in volume under electric stress, and said that if the material was 
imperfectly elastic some loss would result. 

The PreEstpENT said that as some doubt existed as to what Mr. 
Ferranti had actually observed, he would illustrate the arrange- 
ments by a diagram :— 
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Speaking of condensers, he said he had recently tried’ lead plates 
in water to get large capacities, but, so far, had not been suc- 
cessful. : 

Mr. SwinsuRnz, in replying, said he had not made a perfect con- 

denser yet, for although he had some which did not heat much, 
they made a great noise. He did not see how the rise of pressure 
observed by Mr. Ferranti and Mr. Kapp could be due to resonance. 
Mr. Kapp’s experiment was not conclusive, for the length of spark 
is not an accurate measure of electromotive force. As regards Mr 
Mordey’s observation, he thought the action explicable on the 
theory of the leading condenser current acting on the field 
magnets. The same explanation is also applicable to the Deptford 
case, for when the dynamo is direct on, the condenser current is 
about 10 ampéres, and this exerts only a small influence on the 
strongly-magnetised magnets. When transformers are used, the 
field magnets are weak, whilst the condenser current rises 40 
amperes. 
_ Mr. Buaxestry’s method of determining losses was, he said, 
inapplicable except where the currents were sine functions of the 
time, and consequently could not be used to determine loss due to 
hysteresis in iron, or in a transparent dielectric. 

Mr. Swinsurne’s “ Note on Electrolysis”? was postponed till 
next meeting. 


NEW PATENTS—1890. 


19033. ‘ Improvements applicable toswitches used for electrical 
purposes.”” WoopnHousr and Rawson United, Limited. (Com- 
municated by A. W. T. Hinde, Australia.) Dated November 24. 

19034. ‘Improvements in automatical electrical apparatus.” 
R. J. Jones and WoopHousr and Rawson, United, Limited. 
Dated November 24. 

19035. “ Improvements in dynamos for firing explosive charges 
or for medical purposes.” F.W. Dopp. Dated November 24. 

19037. “ Means of neutralising or controlling the polarity of 
iron or steel for the protection of magnetic needles from local 
attraction.” J.S.Gisporng. Dated November 24. 

19049. ‘‘ Improvements in electric lighting appliances for pho- 
tographic and other purposes.” F. L. Muirueap. Dated No- 
vember 24. 

19052. “Improved combination of ingredients constituting a 
compound as an illuminating medium for electric incandescent 
lamps.” M.N. Mauuison. Dated November 24. 

19057. “ Improvements in electric arc lamps.” W .P. THomp- 
son. (Communicated by R. H. Beach, United States.) Dated 


November 24. (Complete.) 

19076. “Improvements in electric safety fuses.” W. M. 
Morpry. Dated November 24. : 

19079. “ Electric cables.” J. Armstrong. Dated November 
25. 

19083. “An automatic electrical latitudinal indicator and 


ships’ course registering compass.” J. O’NizLt. Dated Novem- 


ber 25. (Complete.) 

19097. “Improvements in and in the method of manufacturing 
incandescent electric lamps and other exhausted receivers.” 
A. M. CuarK. (Communicated by A. Bernholdt and J. Glatz, 
United States.) Dated November 25. (Complete.) 

19108. “Improvements in or connected with combinations of 
hydraulic, pneumatic, and electric means for obtaining, transmit- 
ting, and applying motive power.” C. ApAms-RaNnpALuL. Dated 
November 25. 

19155. “Improvements in electrical storage batteries or accu- 
mulators.” H.H. Lake. (Communicated by G. E. Hatch, United 
States.) Dated Novemher 25. (Complete.) 

19162. “Improvements in methods of electric welding and 
‘metal working.” M. W. Drwry. Dated November 25. (Complete.) 


19191. “ Improvements in and relating to underground electric 
tramways.” M. Wuetxss and S. E. Wueatiey. Dated Novem- 
ber 25. (Complete.) 


19203. “ Improvements in the manufacture of thin metal tubes 
by electrolysis.” L. Hausmann. Dated November 25. 
19234. ‘* A method of and apparatus for controlling gas light- 


ing in cases of failure of electric light installations.” H. C. 
SwINDELL. Dated November 26. 

19239. “Improvements in electric switches.” 
Dated November 26. 

19272. “Electric soldering irons.” C. E. Carpenter. (Date 
applied for under Patents Act, 1883, Sec. 103. May 10th, 1890, 
being date of application in United States.) Dated November 26. 
(Complete.) 

19308. “Improvements in and connected with electrical dis- 
tribution of power by alternating currents, and their measure- 
ment. J. Swinsurne. Dated November 27. 

19315. “ Improvements in electric arc lamps. 
Dated November 27. 

19344. “Improvements in electrolysis in general, and par- 
ticularly in electrolysis of metals. E. Puacer and J. Bonner, 
Dated November 27. 

19345. “Improvements in suspension devices for incandescent 
lamps.’ A. J. Bounr. (Communicated by H. Rentzsch, Ger- 
many.) Dated November 27. 


H. Barton. 


H. Nuwnns. 


‘vehicles by electricity.” 


19355. ‘An improved electrical connection or plug.” S. Bacon. 
Dated November 27. 

19406. Improvements in electric current meters.” KE. Harv- 
MANN and W. Braun. Dated November 28. (Complete.) 

19418. “Improvements in electrical tell-tales for twin-screw 
steamers.” G. Hannan. Dated November 28. 

19423. ‘Improvements in apparatus for the electrolytic pro- 
duction of gases.” HE. A. Ducretrt. Dated November 28. 
19467. ‘Improved electric arc lamp.” J. P. Barty. 
municated by A. Wagniéne, U.S.A.) Dated November 29. 
19485. “Automatic railway signalling by electricity.” H.E. G. 

Earue. Dated November 29. 

19496. “Improvements in insulators.” J. F.Munsiz. Dated 
November 29. (Complete.) 

19504. “Improvements in systems of electrical distribution.” 
W. S. Ricnarps and G. B. Jamzs. Dated November 29. 

19505. “Improvements in the method of, and in the machinery 
for, the manufacture of lead or metallic boxes and plates for 
electric accumulators, and other kinds of lead or metallic boxes, 
plates, tubes, rods and strips of irregular section, or plain, ribbed, 
corrugated and fluted by hydraulic pressure. A. Wryuiz. Dated 
November 29. - 

19552. “Improvements in telephonic apparatus, the improved 
magnets of: which may be used in other electrical apparatus or 
machinery.” BR. H. Courtenay. Dated December 1. 

19555. “A portable room for telephone.” F. A. Onrzmann. 
Dated December 1. 

19601. “Connecting and regulating telegraph, telephone, or 
electric lighting wires.” W.GrirritHs. Dated December 2. 

19650. “ Improvements in the distribution of electricity through 
accumulator batteries.’ Sremens Brotuers & Co., LimitTEp. 
(Communicated by Siemens and Halske, Germany.) Dated 
December 2. 

19665. “Improvements in and relating to electro-magnetic 
traction increasing apparatus for railways.’ M. W. Dewey. 
Dated December 2. (Complete.) : 

19724. ‘Improvements in carriers, supports, or gallieries, for 
the shades or globes of electric lights or gas lamps.” V. SILBER- 
BERG. Dated December 3. 

19740. “ Improvements in column printing telegraph receivers.” 
F, H. W. Hiaatns. Dated December 3. 

19744. ‘Improvements in and relating to electric belts and 
similar appliances.” C. B. Harness. Dated December 3. (Com- 
plete. 

es 62. “Improvements in and connected with electrically 
indicating pressure gauges.” W.C. Morison. Dated December 4. 

19806. “Improvements in circuit controllers or switches for 
incandescent electric lamps.” N. Marsnaut. Dated Decémber 
4. (Complete.) ; : 

19811. “Improvements in apparatus for use in propelling 
F, Wynne. Dated December 4. 

19813. ‘Improvements in the production and distribution of 
alternate electric currents.” A. Gay, W. F. Taytor and R. Ham- 
monD. Dated December 4. 

19834. “Improvements in controlling levers of railway signal 


(Com- 


interlocking apparatus for the application of electricity.” W.F. 


BurxieicH. Dated December 5. eae 

19840. | “Transforming paper or other wrapping material into 
sufficient strength or, pertinacity to use as an insulator in all elec- 
trical matters and cables.” W. Epwarps and W. SANDBACH. 
Dated December 5. 

19842. ‘Improvements in roses for ceilings and wall connectors, 
for electrical purposes.” W. H. Srurez and J. Gruss. Dated 
December 5. 

19883. “Improvements in or relating to self-controlling elec- 
trical signals for the prevention of railway accidents. ii. 
Capocct, C. Prconz and A. Spacaana. Dated December 5. 

19942. ‘Improvements in galvanic batteries, and in the 
electro-chemical formation of chlorine and chlorine compounds 
applicable for such batteries and other purposes.” W. P. THomr- 
son. (Communicated by F. Marse, Germany.) Dated December 
5. (Complete.) ” ; 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS 1889. 


16237. “Improvements in electrical mains and in their manu- 
facture.” §S. %. DE Ferranti. Dated October 15. 8d. In 
order to insulate the several lengths of the rods or tubes, the 
inventor winds around each length a sheet or sheets of paper 
soaked in an insulating material, say, for example, melted paraflin, 
and this he does by rotating the rod or tube and causing it to 
wind the paper around itself. He uses sheets of paper each of a 
length equal to the length of the rod or tube to be covered and of 
any convenient width so that when wound on to the rod or tube 
the several layers of paper may be complete in themselves and 
uniform insulation be obtained throughout the length of the rod 
or tube: 12 claims. 
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17142. ‘ Improvements in electro-magnetic induction apparatus 
for tranformers, generators, or motors.” LL. Botumann. Dated 
October 29. 8d. Relates to certain parts termed magnetic locks, 
which might be either of two kinds. -A lock of the one kind is a 
movable piece of iron which in one position forms part of a magnet 
and in another position makes a break of the magnet so that as 
the magnetic circuit is thus closed or opened, electric currents are 
induced in coils surrounding the magnet or parts of it. A lock of 
the other kind is also a piece of iron forming part of a magnet but 
of smaller diameter than the body of the magnet itself, and sur- 
rounded by a coil through which electric currents can be trans- 
mitted in either direction. "When they pass in the one direction 
the magnetic circuit is virtually closed; when they pass in the 
other direction, that circuit is virtually opened. Thus by alter- 
nations of current in the coil of the lock, which remains itself 
stationary, inductions are caused as in the case where a movable 
lock of the former kind is employed. 


18193. ‘ Improvements relating to the ‘manufacture of insu- 
lators and other glass articles and to apparatus for use in such 
manufacture.” Dan Ryutanps. Dated November14. 11d. Has 
for its object the manufacture or moulding, more rapidly than 
hitherto and by labour-saving apparatus, of glass articles and 
especially of such articles as require a large body of glass in pro- 
portion to their size, as, for instance, insulators, insulating 
jockeys, and other articles in glass ware made principally if not 
altogether by casting, moulding or pressing the glass in suitably- 
shaped moulds. 4 claims. 


18350. “ Improvements in dynamo-electric machines.” J. H. 
‘Davies. Dated November 16. 8d. Consists in placing two 
separate circles of commutator segments on the spindle of the 
machine arranged and connected as if from an ordinary commuta- 
tor every alternate segment was removed and displaced longitu: 
dinally on the spindle until it was beyond the original commu- 
tator, the gaps between the segments in both circles being prefer- 
ably filled with insulating material such as mica or glass. 2 
claims. 


18755. “ Improvements in the manufacture of plates for use 
in secondary batteries or electrical accumulators.” A. RECKENZAUN. 
Dated November 22. 6d. The inventor places a plate of lead or 
other suitable metal in contact wich one pole of a dynamo or other 
generator of electricity, and causes the plate to travel under a 
conducting point, or allow the conducting point to pass over the 
surface of the said plate, 2 claims. 


18841. “ Improvements in apparatus for laying and picking up 
submarine cables.” G. Draper and P. L. Isaac. Dated Novem- 
ber 23. 1s. 1d. In place of bolting to the deck a number of gir- 
ders with spaces between, the inventors employ a single steel cast- 
ing which may taper from the bow to aft, and to the front of this 
casting they bolt a number of plates or steel castings technically 
known as “ whiskers” projecting over the water and separating 
and supporting the sheaves ina similar manner to the girders. 
At each side of the apparatus they place a horizontal grating sup- 
ported by the two outside whiskers, 5 claims. 


19011. “Improvements in dynamo-electric machines.” J. 
Horxinson. Dated November 26. 8d. It is usual to construct 
the cores of the armatures of dynamo machines of plates of iron 
insulated from each other. These plates are in the form of rings 
and when of large size are expensive. The inventor attains the 
same effect as is obtained by entire rings both magnetically and 
mechanically by employing segments of rings arranged in layers 
the joints between the segments breaking joint between successive 
layers. The friction between the plates is sufficient to keep them 
in place just as well as if they were entire rings. When a high 
tension is required he winds the conductor on the following prin- 
ciple, for example,’suppose there be 12 poles he winds a number of 
sections on the armature then advances one-sixth part of the 
circumference and winds a like number then advances another 
sixth part and wind on, and so on, until the whole is wound, 
2 claims, 


19190. “Improvements in and relating to induction coils 
and electro-magnets.” E.L. Lovett and A. F. Luoyp. Dated 
November 29. 6d. Upon a centre formed either of a solid soft 
iron pin or of a bundle of soft iron wires, the inventors wind one 
or more layers of insulated wire preferably also of soft iron. Upon 
this coil of wire is disposed a split tube of soft iron, or preferably 
a plate of ferrotype iron, bent into a cylindrical form, which, 
serving as an electro-magnetic condenser, would be secured by a 
cap attached to each end of the soft iron pin above mentioned or 
by equivalent means. 2 claims. 


19199. ‘ Improved means for the prevention of polarisation in 
electric batteries.” H. Bapcocx, H. GrunseLut and A. WALKEB. 
Dated November 29. 6d. Polarisation in electric batteries is pre- 
vented by imparting a continuous or periodical motion or dis- 
turbance to the liquid, the invention being primarily intended to 
be used with bichromate of potash batteries. 1 claim. 


19525. ‘Improvements in electricity meters.” W. H. Scorr 
and L. Paris & Scort, Limrrep. Dated December 5. 8d. Consists 
of modifications and improvements to the apparatus described in 
Letters Patent dated 1888, No. 16,623. 7 claims. 


19554. “Improvements in the connections of alternating 
current generators and electric motors.” M. von Dottvo-DosBro- 
WOLSKY and “ALLGEMEINE ELEKTRICITATS - GESELLSCHAFT,” 
Dated December 5. 11d. The different coils, instead of being 
iudependent, are conductively connected together in each machine, 


and the connections between the respective coils of the two 
machines are such that the coils of the generator supply electric 
impulsions to two or more of the connecting wires or mains simul- 
taneously, though these impulsions vary in degree relatively to. 
each of them, and that each impulsion transmitted through a 
main is distributed upon two or more coils of the motor. 2 claims. 


19555. “ Improvements in electrical induction apparatus or 
transformers.” M. von Dottvo-DoBrowotsKy and the Company 
“ ALLGEMEINE ELEKTRICITATS GusELLscHArT.”’ Dated Decem- 
ber 5. 8d. Claim:—An induction apparatus consisting in a 
number of cores of iron forming together three or more closed or 
nearly-closed magnetic systems, primary and secondary coils 
placed on said cores, electric circuits connected to the primary 
coils, and means for creating in the said circuits alternating cur- 
rents of successive phases, for the purpose of causing a con- 
tinuously-progressive shifting of the magnetic axis and maintain- 
ing nearly constant the total amount of magnetism, substantially 
as described. 


19881. ‘“ Quick: make and break electric switches.” C. M. 
Dorman and R. A. Smirx. Dated December 10. 8d. Claim :— 
In switches of the quick make and break class described and shown 
in the specification of Belna Egger, a.p. 1887, No. 5092, the method 
of attaching either directly to the handle moved by the operator 
or to mechanism suitably geared thereto one or more parts so 
arranged as to positively transmit the motion of the handle to the 
contact lever in either making or breaking contact and so render 
the switch effective if from any reason the force of the spring or 
springs is insufficient to overcome the friction of the switch, sub- 
stantially as described and shown in the drawings. 


19951. “Improvements in electrical switches.” H. Bayuzy. 
Dated December 11. 8d. Has for its object the construction of 
electrical switches in such manner that the contact pieces (or con- 
tact makers and breakers) may make and break contact with the 
terminal plates or blocks simultaneously over the entire bearing 
area between such parts and be also capable of rubbing contact 
therewith. 5 claims. 


20856. “Improvements in elements for voltaic batteries.” D. 
G. Firzazratp and A. H. Hoven. Dated December 28. 6d. 
Relates to the use of the “lithanode” mixtures and consists in 
coating the leaden support electrolytically with a layer of peroxide 
of lead before applying any of the mixtures. 4 claims. 


1890. 


7383. ‘An improved battery element.” J.N. Levszen. Dated 
May 12. 6d. Claim:—A new battery element, consisting of the 
carbon and zinc electrodes, a mixture of pulverised retort carbon 
and manganese, covered with a mixture of resin and pitch, ‘all 
approximately in the proportions set forth, and a sack of sail 
cloth or other like material encompassing the whole, substan- 
tially as and for the purposes described and illustrated in the 
drawings. 


7465. “ Improvements in apparatus for telephone exchanges.” 
J. E. Kinespury. (A communication from abroad by the Western 
Electric Company, of Chicago). Dated May 13. 8d. Relates to 
multiple switchboard systems of telephone exchange, and its 
objects are, first, to reduce the amount of wiring required between 
the different boards; and, second, to reduce the size of the 
switches, so that a larger number of lines may be brought within 
the reach of each operator. 12 claims. 


CORRESPONDENCE. 


Improvements in Telephone Switchboards. 


I have seen the correspondence going on relative to 
the above subject, and as I am much interested in this 
important matter of switching, I should feel obliged if 
Mr. Kingsbury would answer the following questions, 
viz. :— 

1, Seeing that 14} feet is occupied’ by 1,000 sub- 
scribers, what is the greatest stretch, in feet, of the 
cord, presuming that the 10 boards are in one lire? 

2. In the event of 2,000 subscribers to the exchange 
at which these boards exist, in what manner would the 
boards be arranged ? ; 

3. What number of operators are employed to work 
the 10 boards, and would the number be double for 20 
boards ? 

4, When would the exchange attain multiple rank, 
and in what manner would the boards and connections 
be arranged for such ? 

5. Where is the exchange at which these ten 100-line 
boards exist ? 

6. Why not give an outline of the connections, as 
was done in the single-cord system, and thus allow one 
more able to judge its merits ? 
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Mr. Kingsbury is evidently much in favour of his 
own system, and dislikes that patented by Messrs. 
Jackson and Sinclair; but having been shown the 
single-cord system by the latter gentleman, I must say 


I admired the perfectness of its working. I observe that — 


Mr. Kingsbury has obtained protection for certain 
details in his system, but I fail to see, by his article of 


31st October, anything very special in it, and therefore. 


I may trouble you, ere long, with the illustration of an 

unpatented arrangement, proposed by myself, with a 

view of arriving at, or perfecting, a system worthy the 

brains of England’s electricians. 

ic An Electrician all his Life, 
December 20th, 1890. 


The Institution of Electrical Engineers. 


Allow me to make two very necessary corrections in 
your report of the observations I made at the last 
meeting of the Institution of Electrical Engineers. The 
formule : 


(PO,);o (H, 0); Pb SO, = (H, Pb, 0,); Pb So,. 


do not express “the chemical changes produced by elec- 
trolysis,” but the composition of a certain sample of 
lithanode, which I was inclined to regard as a type of 
the active material in the negative element of a lead 
secondary battery. The former of the two expressions 
is the empirical, and the latter the theoretical formula. 
The second correction is that I have not yet obtained a 
discharge of 2 amperes per lb. gross weight of cell for 
two hours. This is what I am trying to get; but one 
and a-half ampéres for the two hours is the most I have 
actually obtained. 
Desmond G. FitzGerald. 

[We are sorry that Mr. FitzGerald should be com- 
pelled to write to us; the report is not ours, but 
the authorised abstract of the discussion sent out 
under the auspices of the Institution. There was a 
time when such corrections would not have been neces- 
sary.—EDS. ELEC. REV. ] 


Underground Cables. 


In your issue of the 19th inst. you publish two 
letters, one from Mr. Mavor and the other from Mr. 
Ferranti, having reference to a letter from our Liver- 
pool agent published in the ELECTRICAL REVIEW of 
the 5th inst. 

With regard to the cables in use at. West Brompton, 
the statement made in the paper on Central Station 
Lighting was that the Fowler-Waring cables were not 
exclusively used by the House-to-House Company, but 
have been found to be the most satisfactory up to the 
present time. From Mr. Mavor’s letter it would appear 


that we are incorrect in saying that these cables have : 


been abandoned at West Brompton, and that their use 
has only been postponed. If this is so, still they can 
hardly be considered as “the most satisfactory up to 
the present,” as our vulcanised cables are, we under- 
stand, in daily use; and Mr. Mavor admits that the 
difficulty to be overcome before the Fowler- Waring 
cables can be used is agerious one, This difficulty pre- 
sumably existed at the time the paper referred to -was 
read in January, and it appears has not yet been over- 
come, and the cables have not yet been in ordinary 
service. | 
With regard to the London-Deptford cables, the 
original statement made was, that “ certainly these have 
been the only cables which have withstood the voltage 
employed by the London Electric Supply Corporation 
for any time; and though they subsequently developed 
ii the tension (7.¢., 10,000 volts) was phenomenal,” 
G. | 
From Mr. Ferranti’s letter it would appear that these 
cables are only working at 2,500 volts, and are not suf- 
ficiently insulated for the higher voltage. This does 
not bear out the original statement made—that these 
are the only cables which have withstood 10,000 volts ; 
and although the expression, “we believe these cables 
have been condemned,” may appear strong, in your 
issue of the 4th April last you refer to the “ breaking 


down of the Fowler-Waring cables,” and in the report 
of the meeting of the London Electric Supply Corpora- 
tion contained, in the same issue, the following occurs 
as an extract from the engineer’s report :—‘ The de- 
fective mains now in use between Deptford and London 
will shortly be replaced by these permanent trunk 
mains” (i.e, mains manufactured by Mr. Ferranti) ; 
and, further, in your issue of the 25th of the same 
month, you state “ That the cables, so far, have proved 
to be unreliable is well known.” — 

Surely if such statements go uncontradicted, it is a 
fair assumption that these cables are not reliable, and 
that they are to be replaced—in other words, that they 
are condemned. ts 

We wish to point out that, no doubt from an over- 
sight, several words of our agent’s quotation from Mr. 
Ferranti were omitted from his letter, as printed in your 
issue of the 5th inst., and that by this omission the sense 
of the paragraph is entirely altered. 

Wm. J. Tyler, 
Secretary of the I.-R G.-P., and T.W. Co., Lim. 


22nd December, 1890. 


British Insulated Wire Company’s Cable. 


Owing to absence from Liverpool, I have just had 
the pleasure of reading your issue of the 12th to-day, 
and I notice therein a leaderette criticising the data 
of some tests of the above-mentioned company’s manu- 
factures. : ie 

You apply certain terms to my letter containing the 
figures observed, which, representing as they do your 
opinion, cannot be cavilled at, but how far they are 
merited by the MSS. you so roughly handle is ques- 
tionable. The truth only having been recorded in the 
report referred to, it is open to anyone to cavil at the 
mere style of the writer, which may afford sport toany 
Philistine. | 

You state that you find “it difficult to judge of 
the value of the tests from insufficiency of informa- 
tion.” 

The tests were taken solely to ascertain the dielectric 
resistance under various conditions, elecirification and 
capacity of electric light and telephone cables, sample 
lengths suitable for the purpose being used. As the 
tests were completed satisfactorily, mechanical data of 
the cables were not included. As I am aware that all 
your comments are intended for the public good, there 
is no better reply to make to your statements than to 
ask you to again Jook into the figures and impartially 
to weigh the results obtained which have here and 
elsewhere been considered most favourable. It is 
questionable if the substance of the letter could have 
been given in a few lines, as the matter included only 
contained such information as would be required by 
anyone attempting to repeat these tests. The cables 
were all lead-covered, but the reference made to the 
telephone cable maintaining its insulation in the rain 
had regard to the fact that the lead had been stripped 
off for about 12 inches at each end, and it was in this 
condition that the sample was left exposed, and tested 
after merely surface drying. 

The two-yard length of electric light cable had been 
twisted and bent after the lead sheathing had been re- 
moved, and before immersion. In comparison with 
certain other cables of similar type of insulation, the 
test was very severe, and is conclusive evidence that 
the material used does not absorb moisture. 
~ It is, of course, of the greatest interest to the elec- 


trical world to ascertain the accuracy and magnitudeof 


tests made on cable samples, and in this light your — 
leaderette has, I trust, elicited the information desired. 


Charles H. Yeaman. 
2, Albany Place, Glasgow, W. 
December 20th, 1890. ¢ 


[Mr. Yeaman has now given the information, of the 
lack of which we complained. The results of the tests 
(which we consider were properly made) under the 
conditions stated, certainly show the insulation of the 
cables in a very favourable light —Eps. ELEC. REV.] 
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